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THE BOOK OF THE DEAD ' 

The Papyrus ef Asti its the Btitisk Mstteum The 
Egyptian text with interlinear transliteration and ttans- ' 
lation, a running translation, introduction, &c. By | 
F A. Wallis Badge, Litt D,, Keeper of Egyptian and j 
Assyrian Antiquities. Printed by order of the Trustees, 
1895 (London Longmans, Kegan Paul, &c) 

P erhaps one of the most attractive and popular 
departments of science is that which treats the 
early customs and beliefs of pnmitivc man Within | 
recent years considerable attention has been directed to , 
this subject Not only have speciahsts, such as Mann 
bardt, Waits, Bastian, and 1 ylur, to mention a few pro 
minent names, devoted themselves to the collection and 
classification of material, but a great body of the reading 
pubhc have followed their labours with intense interest, 
old have einbarlccd on a course of original inquiry on 
their own account 1 he chief reason for this widespread 
study of comparative religion is to be sought in the feet 
that no demands arc made on the student for any special 
training in order that he may appreciate its methods and 
results Let him but have the passion of the collector 
and a love for his subject, and he is felly equipped for bis 
work , all he requires beside are books that will yield 
reliable information concerning the folk-lore or super 
stition of any early or pnmitive ran Readers of Nature, 

therefore, will be interested in hearing some acemint of 
a remarkable work, recently published by the Trustees 
of the British Museum, which deals with the religion of ' 
the oldest nation in the world whose records have 
survived to the present day 
The nation to which we refer, it is needless to say, are , 
the Egyptians, whose civilisation on the banks of the 
Nile stretches back into a remote antiquity Both the 
art and hterature of this people were in the main the I 
product of their religious belief in a future existence , 
what we possess of the former we owe to its preservation 
in the tomb, while a great part of the latter has come j 
down to us m a body of religious compositions to which I 
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Egyptologists have given the comprehensive title of “ The 
Book of the Dead ” It is mth “The Book of the Dead ” 
that the work m question deals. In the year 1888 the 
Trustees of the British Museum acquired the largest and 
most perfect specimen of this composition as preserved 
by that class of papym which date from the second half 
of the eighteenth dynasty (about KC 1500-1400) About 
four months ago the Trustees publislied a second edition 
of the facstfutle of the papyrus »nd now Dr Wallis 
Budge, the Keeper of Egyptian and Assy nan Antiquities, 
has product a volume dealing exhaustively with the 
contents of this unique document 

It would be impossible to treat at any length in a short 
review the many problems discussed in the work before 
us We can, however, briefly indicate its general scope 
and contents Dr Budge has given a transliteration 
and literal translation of the hicroglyphn text, armnged 
interlinearly, which will lie of great value to the student 
rhis IS followed by a running tmnslation, together with 
a desenpue^n and explanation of the vanous vignettes 
with which the papyrus is pnifusely illustrated — a pnr 
lion of the work which will welcomed by the general 
reader Perhaps of even greater importance, however, 
IS the Introduction Here the author has traced in 
detail the history and grow th of “ Pho ik»k of the Dead," 
from Its first appearance on tht Pyramids of the fifth 
dynasty to its latest hiiraln recension in the early 
ctntunis of the Chnstiin era h rom the hands of the 
pnests of Huri|x>lis wc follow the work to Thebes, where 
wc hrst find it divided into definite sections or cimpters, 
each wth Its distinctive title Thence, through the 
closely allied version of the twlentieth dynasty to Sats, 
where each chapter received its definite place in the 
series, and the order there intniduccd continued in use 
down to the Greek occupation of the country Having 
laid before the reader a cntical digest of the external 
history of the work. Dr Budge then turns to internal 
questions, and proceeds to summarise the chief aspects 
of Egyptian belief, supporting each of his theses with 
atatiODS from the native literature. He treats at length 
of the legend of Osins, so closely connected with the 
doctnne of eternal life, and thence passes to the Egyptian 
idea of fJod Phis section is followed by a detailed 
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defccnption of the gods of The Book of the Dead, and 
of the pnmipal geogriphical and mylhidtyical places 
mentioned therein I he practical side of l-g>ptiin 
worship then engages our attentwo, and we see the 
pricst performing the tompbeated system of ntual and 
cLfLinony that accompanied the banal of the dead and, 
the ground having thus been cleared, one passes on to a 
considerition of the Papyrus of Am itself Am in whose 
honour the work was wntten, was chancellor of the 
eiclesiastir il revenues and endowrments of Abjdos and 
Thebes from the &ct of hu exalted offiiial position, 
therefore we ma), with Dr Budge, regard his Papyrus 
IS typical of the funcril booV in vogue among the 
Theban nobles of his time 

In the course of the Introduction Dr Budge has 
idrairably distinguished the uses of the Lgyptiin word 
tuUr, which correspond to a transition fiom inthropo- 
morphie and polytheistic ideas to a lofty monotheism 
The denvation of the word is a moot point among 
Egyptologists though all agree in rendering the word 
by god Its onginal signification however, may be 
disregarded, for it does not affect the later history of the 
word with which we ire it present concerned What 
eier its ongin, there is no doubt that the singular neitr 
IS often used to express an entirely different conception 
to]that conveyed hy tuhru its plural, the former ^tng 
employed to designate a supreme god, the latter i 
niimbei of powers and beings which were held to be 
supernatural but were finite and endowed with human 
xjualitics and limitations The truth of this will be 
evident to iny one who will lead through the passages 
collected by Dr Budge in support of his contention 
Dr Budge cites the similir difficulty that atUches to 
the mterpreution of the Hebrew word ilohtm, a com 
panson that might be dwelt on with idiantige One 
point of difference however may here be noted In 
the history of the Hebrews we can point to the exact 
penod when the radical change from polytheism to the 
belief in one god took place With the nse of the 
prophets m the ninth century BC the nation im 
bibed the loftier conception and they assimilated the 
pio(ffietir teaching with such effect that, during the post 
exilic collection of the national litertture all traces of 
their former polytheism were as far as possible obliter 
ated In theu: literature therefore as it has reached 
us, the earlier national beliefs have survived only in 
indirect allusions and in the form of single words With 
the Egyptians, on the other hand, this change in con 
leption can be ascribed to no particular epoch We 
hnd the idea of a supreme god in existence as early as 
the fifth dynasty yet throughout the whole penod of 
Egyptian history there existed side by side with it the 
lower ronceppon of half human deities, and the belief 
in an eternal and infinite god w is not considered incon 
sistent with legends concerning lesser deities who could 
eat and drink, and, like men, grew old tnd died 

To this tolerance, or lather attichmcnt, displayed by 
the Egyptians for their legends and traditiomd beheis 
students of comparative religion at the present day owe 
a kstmg debt of gratiiudi Foi many of the legends 
pdifserved m late papyn hive been handed down un 
,fjkanged from earber times while the earlier monuments 
themselves have escaped the fury of the iconoclast We 
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will refer to one such legend cited by Dr Budge In a 
text of the fifth dynasty, the deceased long Unas is de« 
senbed in the form of a god as feeding upon men and 
gods He hunts the gods in the fields, and, having 
snared them roasts and eats the best of them, using the 
old gods and goddessea ftir fuel , and, by thus eating 
their bodies and drinking the blood, he absorbs their 
divine nature and life into his own Many parallels to 
this quaint legend might be cited from the primitive 
beliefe of other races 

We cannot conclude without a reference lu the un 
polemical spirit in which the book is wntten, which is 
perhaps the result of a sucntific training m Semitic 
languages and htenture having been brought to bear on 
the difficult problems of Egyptian rebgion Throughout 
the work it is evident that one of the chief aims of Di 
Budge has been to assist the reader to understand the 
evidence which documents nearly ;mao years old are heie 
made to produce, ind to judge of its value for himself 
To the anthropologist and the student of comparitive 
religion we theiefin Ixilicve the work will be eqtnlly 
valuable 

^ rm poii fv i I ION ot ho WLki> 

O er de BemtehUng dt hh mm m hit hempi ch 
(jidietl* van Vlmndinn By J Mae I tod With 
135 figures ((lent \uylsteke 1894) 

T his book is prefaced with a histoiical inlroduetiun 
which tiaces the study of the biology of flowtis 
from the appearance of the work of Cameranus in 1(191 
to the present day Not onlv does the author give 111 
ai count of the work of the laiious w liters but he also 
devotes 1 good deal of space to intiasmg their eon 
elusions, and eompanng them with one mother Of 
these entuisnis it miy be noticed thit he considers that 
too much impoitance has been ascribed to the colours of 
flowers in ittractmg insect visitors, ind he adduces 
seicril futs m support of his new brom these 
exunples it ippears that there arc lertainly some cases 
m which the bright colours of flowers hive not got the 
object of itti letmg insects yet surely in the vast imijoriiv 
of eises whether the development of bright colours was 
j primal ily for this object or not, the showy floral leaves 
I act as advertisements to catch the eye of wandering 
insects \s the author substitutes no definite thiory to 
account for the colouration of flowers it seems prohibit 
I th It the old view will hold its ground 
I I he gieiter part of the book (about 430 pp ) is 
tiken up with an account of the floral mechanisms of 
the plants found in East and West b landers The 
mechanisms of a large number of species are carefully 
described, and the descriptions ire illustrated by many 
good woodcuts in great part onginal, in 1 few cases 
borrowed from other authors At the conclusion of the 
descnption of each species i list of their insect visitors 
IS given , these lists appear to be very complete, and will 
doubtless be useful for reference 
The latter part of the work is largely taken up with an 
endeavoui to find a partllelism between the annual 
evolution of the vanous classes of plants and insects 
classified according to their mutu il biological relation^ 
But the author idmits thit this ittempt has not been 
successful 
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'the lost Mction to i^hich «« would call atteation is 
that which contains a descnption of a theory to explain 
why some plants are adapted for direct fertilisation, and 
others for crossed fertilisation According to this theory, 
cntomophilous plants haie to make certain sacrifices in 
order to attract visitors in the shape of the substances 
needed in the formation of nectar and various perfumes, 
w-hich are, to a large extent, drawn from the reserve* 
materials contained in the plant at the time of flow-ennK 
If these reserve materials arc present in considerable 
i|uantities, the plant will be able to produce much nectar, 
\c , and will attract mnn> insects, and become adapted 
(u crossed fertilisation If on tht other hand, it bos 
iMit little of these stores, it will be able to expend verj 
little in attracting insects, but will have to keep tht 
great part of its scanty stores for the maturation of its 
fruits and seeds Tlit consequence will be that thi 
Howors of these latter plants will be but little visited b> 
ln8cct^ and will hctoine adapted to self-feitihsation 
Tht author, while he admits that this theory is insufii 
I lent to explain certain observations, >ct maintains that 
It IS more general in its application than Warming’s 
idea expressed wnth regard to the flora of Greenland 
According to this latter author, crossed fertilisation may 
Ixr considered the rule in the case of those plants which 
multiply rapidly b> vegetative reproduction, while plants 
without this second method of reproducing their kind 
ind which must nccc-ssanly bring their seeds to maturity, 
ire most usually adapted to self fertilisation It is, how 
ever, most probable that neither of these theones ^ould 
la. regarded as in itself giving all the determining causes 
till a plant becoming adapted to crossed or self fertili 
sotion, but as only expressing two of, it may be, many 
factors which are at work in moulding any given plant 
for one form of fertilisation or another H H I) 


OUR BOOK i>HEH 

hmU Lmn A travirs Ic CauMSt Vo/lj tt Im- 
pmstOHs d'uH Boitmtslc 8vo pp 348 (Pans 
Libiaire h ischbaeher ) 

Ok Luvibu accompanied his botanical fnend, Signor 
'Stephen Sommier, on a tour through the Central Caucasus 
m 1890^ the object being mainly to collect and study the 
flora of the mountains. The letters which he sent to bis 
fnends tecording his impressions were published in .1 
magazine without his knowledge, although not wntten for 
the public, and the present volume js practically a re 
publication of the letters, edited by tlic author, and 
illustrated by numerous sketches and reproductions of 
uhoto^phs. Amongst the latter are several of Signor 
Vittono Bella’s fine pictures of Caucasian scenery, which, 
however, are not done justice to in the process blocks 
The botanical results of the loumcy have Wn mblished 
for the most part in the Bullettn of the Italian Botanical 
t>oaety,and only a list of^the sixty nine new species found 
IS given in the book, such* Inferences to botany as occur in 
the text, though full of interest and presenting some acute 
gvneralisatioiia, by no means preponderating over the 
miscellaneous observations of an intelligent tourist, and 
the pleasantly narrated incidents of travel A list of 
thirty-seven species of lepidoptera collected by Ur lamer 
IS alM given. 

The two botanists were accompanied by an Itakan 
peasant as hunter, cook and ^eral assistant , and 
together they experienced few dimcuhiai and no danger 
on their joumeya through unfrequented regions for four 
NO 1331, VOL 52] 


I months. After some excursions hi the neighbouihood of 
Datum and of 1 iflis, they started from Kutais for the 
, mmey across the range, going up the valley of the 
Kion and across the Latpari Pass into Swanetia. After 
I tmversmg the valleys of Swanetia and Abkbasia, and 
making an excursion up the valley of the Kuturth on the 
w’cstern slope of ElhuR,thOT reached the nocthem plain 
, by the V alley of the kulian They returned to Tiflis by the 
. coach road fitJm Vlachkivkas through the Danel Pass 
heavily laden with more than ten thousand botaniod 
specimens, the drying of whirh was a never foiling source 
of surpnie and amusement to natives and Russian 
offiaol* alike 

The spini of holiday uid nature-worship breathes 
through the whole book K irely, wc believe, is a traveller 
in untrodden ways so abk to appreaate to the foil the de- 
< lights of his surroundings as this light-hearted Swiss 
physician, whose high spirits and good-humour rettdn 
contagious qualities even through the pages of his bode. 

H R. M 

Kdence Readers By Vincent 1 Murchd Books i to 
111 (London Macmillan and Ca, 1895 ) 

In elementary schools where the rudiments of knowledge 
about properties and things are taught, these books may 
be introduced with advantage as reading books. The 
' style IS conversational, and every cflbrt appears to 
have been made to convey the uiformabon in simjAe 
I language, as well is to make it interesting 


inrrhRs to the editor 

, [Tht Juhtor dot-s net held himself resfensthle for eptniens ex 
pressed hy hts cerresfemUnis NeiSher can he ttnderldke 
to rUurn or to eorretfMtd with the writers ef, rejeeUd 
j mannsmpts intended for this or any ether fart of Natoric. 
So notice is taken ^ anonymous commsinuatiens 1 

Origin of the Cultivated Cineraria. 

I In the recent ducuraion at the Royal Society, I until as an 
illustration of the amount of variation which could be brought 
I about under arti(k.ial condmons in a limited time, the case of 
I Cineraria ernenta, which I regarded as having given rise to 
iht cultivated Cineraria. 

This Mr Bateson describes aj. * misleading ” 

I have read all he has to ui, and, with the anistance of cooi 
petent menihen of my staff, have carefully examined authenta. 
speamens of all the snecim ht names as having had a share in 
tnijarentage of the Cinemna 

Tnose species, if I uiideretand him nghlly, art four in num 
l>er cmenta aunta, fofulifolta and Umata They were oil 
iiitnxluLcd mto English horticulture, through Kew, belweeii 
1777 and 1780, and were figured and ilescnbed by L’tUntier in 
his “ bertum AngUcum ” 

A technical discussion of the subject would necessarily take 
up a good deal of space, an<l would not be very interestmc to 
readers of NATuaa. Mr Bateson refers to De Candolle’s 
” Prodnimus.” It will be sufficioit, perhaps, to say that had 
he studied that anthonty with eare, he would have found 
that while ernen/a u, like the modem Cineraria herhoceoas, 
asinta, foputifoha and lanata ore ihinbby species. Further, 
while the modern Cineraria retaina the exact foluge of ertten a, 
that of anrita and fofulifolta resembles the fbhage of the white 
poplar , “ folia popuh albe " Apart from the additional 
^t that fofnltjotia has yellow jfowers, I think I may 
confidently appeal to even the non botanical eye ns to whether 
the modem Cineraria exhibits anything of the white poplar 
character about it As to lanata, its general aspect u suffi 
ciently indicated by lU specific name It is reptesented 
by namenms specimens in No. 4 House at Kew, when, Mr 
WesofI may inspect it He will ptohaldy then regret, for tht 
sake of his reputation as a luturalkt, that he committed himself 
to print on a subject on which he evidently possesses bttlc 
obi^vc knowledge 

I may odd that m the 'ducnssion at the Royal bociety, Mr 
Bateson asnrted to my surprise that tht cullivated vsneties of 
tliB Camellia could be distinguished by their leaves alone I 



NATURE 


[May 2, 1895 


inteijected a doubt, hut next day I caiefuJIy examhied a huge 
nufflDW of speameiM here with a member « my ataff, and we 
4otaUy fiuled to confirm Mr fiatcam’i ttatetaenb* 

W T Thisriton I)vrr 

Royal (mrdeiu, Ktw, Ai>Hl 29. 

The Unit of Haat 

Mr ORii'KnHb, in a recent commonicatian to the Royal 
Soaety, has called attention to the mdefinltenem attending our 
preaent knowledge of the heat unit. In thu connection 1 would 
wish to xuggeat— what indeed baa long been preaent in my mind 
— that a u^ of heat other than the preaent calorie is denrable 
The present thermal umt la highly arbitraty, as well as most 
difficult of verification. This u true, whether we take the 
temperature at which the calorie is to be measured as 4*C or 
It* C or as the temperature of minimum specific heat of water 
The calone owes its perpetuation to the method of mixtures— a 
labonoua and inaccniate method of caloninetiy— and data from 
a period when the variations in the specific heat of water were 
not held of account 

If we do adhere to a specific beat of water calone, it will be 
necessary to proceed as in the determination of the standard 
metre j obtam the more or lea inaccurate measure of the pnnuuy 
unit in terms of some more accesdble quantity 

My suggestion u that we start with an acc^Ue unit 1 think 
the latentheat of steam at the standard preaure has first claim 
One gramme of saturated steam at 760 m m might be assumed 
to give up the unit quantin of heat in becomuig water, without 
rffiange <R temperature This umt might be cidled a therm, m 
(wdet to avoid confiision with the exis&g «llt Thespeafic heat 
of water woidd then stand as about 1 8 milli therms. The larger 
value of the new unit commends itself as being more applicable 
■to the problems of applied science; which, indeed, may be 
infersed nom the fact thm engineers often understand the term 
etdiwie the kilogiamme-dagree 

I am aware tW the change proposed u a radical one , but an 
appreciable change u better than a vexatious correction, and we 
know now that revision and change are inevitable 

In the definition of the proposed umt we repla e the unreliable 
tbermoineter by one of the most trustworthy of instruments — the 
barometer , and our quantitia of heat may be determined by the 
chendcal balance, and, at Tfio » m , rM directly upon the 
wekhts. We are sure of the punty of the matenaL 

'nuuty College, Dublin. J Joi V 

The Study of Barthquakee in the South^Baat of 
Europe 

In two rcixnt nuta in Mature (vol k pp 180, 468) atten 
tioa has been drawn to the foundation by the Ottoman Govern 
ment of a geodjmamic section of the Imperial Meteorological 
Obaervatoiy at Constantinople The new department has been 
placed under the direction of Dr G Agamennone, who for 
several years held a similar office at Rome, and who is well 
known to seismoiogiits for the valuable work performed by him 
in Italy 

Not content with the foundation of a seismolugical observa 
tory. Dr Agamennone has also undertaken the oiganiution of 
earthquake studies throughout the Ottoman Emoire, and he is 
anzMUs to extend this very important branch of nis work so as 
to include the entire district within and Imidcnng the eastern 
end of the Metliterranean As there must be many readers of 
Natuee who are able, either directly or indirectly, to aid him 
m thii attempt, 1 should be grateiul if you would allow me 
to recommend it to their attention and support Dr Agamen 
Dotie's address is “ Obsggrvatoire Impfraie Mftforologique, 


That a 


last attract the orgar 
turn of the requisite observations should have fidlen into I 
n expenencM and capable, will be matteix of gratificati 


at the finest seiffiilc regions of the globe should at 
aised study it oeserva, and that the inHia 
observations should have fidlen into hands 


thMC who are interested in the procren of seismology No 
1cm desirable would it he that all the results of such observa 
tions should be contained in the paga of a single journal, and 
Dr A'jamennone’i pubhcation at a monthly aeismic Mlebn, 
of wfai^ the first two numbers have already been issued, is an 
B^tioaal tnaaon ibr the concentmtion of recordi frim the 
dUbrenl couitifes concerned m the Turkish Office. 

Birmii^btWi <9 ' Charuu Davison 

t nhaMiteabtsiiceiirvariatiM from tlw fbral fena In Uw Misae of 


id Pliiou ooder «ot U, pp. «f7-m 
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Unifbrmltarlaiiiein in Geology 

In reference to Prof Tudd's excellent statement of the posmoa 
of the unifonnitanan, allow me to call attention to an wgnncBt 
which tends to show that, so fiur at earthqutka and voleaidc 
eruptions are concerned, catastropha may be of greater magm 
tude now than m earlier geologic times. 

The violence of sn explo&in will depoid largely on the 
amount of confinement and nressuie to wluch the exploding 
compoundi are subject, as well shown in the case of Kilauea- 
where there la a constantly open vent and no vudent emptioiis— 
aa contrasted with the numerous catastrophic exjdosions of long 
dormant volcanoa whose venu had become sealed up with cores 
of lolid lava. But it is admitted that the crust of the eatth haa 
been growing thicker dunng all geological time It is therefbie 
almost certain that, in the remoter giochs volcanic phonomena 
were mure frequent hut lea violent than they have become now 
that the crust » thicker, and, in its lower pmtioiw. at all events, 
denser and more consolidated The usual argumcnl, that, bceanat. 
the intenor of the earth was somewhat l^er in early times 
therefbre lolcanic phenomena were more violent, appears to me 
to be entirely fidlaciuus. The Iiqnid matter immediately below 
the crust wosild have been at the same temperatnie then as it is 

and other gasa, the thinner and more petineabl^ crust wouki 
have allowed of their constant and comparaUvely easy escape. 

I do not remember to have seen thia considention referm! to 
in any ducusaion of the question, and I therefbre sulnnit the 
argument to the jutlginent of phyXK^ geologists. 

Ai FRED K Wai ialk. 
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Prof Armstrong's trenchant indictment of th«j 
methodsof teaching science, is a little too m ' 

fulminatioiis sgsinst thingf ingeneml— da 

itnictive Probably all good teacberi are agreed upon the per 
nicious fiitihty of the text book and lecture room ciam system 
and are in thorough aceord as to the educatioiial value of 
practical work , ana are waiting only to lam or discover the 
best system of employing It To this end destructive criticism helps 
but little What is wanted u some definite seheme of work cun 
structed by masters of practical uutruction. Prof ArmstTongdoes 
certainly advocate what may be termed the “ loeaieh methofl ' 
ljut It does not elucidate the question much, for it is difi^lt to 
understand how far he would extend this method Wouki he 
for instance, never mention Dalton’s laws to students until, by a 
serws of analyses, they were in a position to discover them for 
themielva ? Or m the case of spcafic heat, how much informa 
turn should be given licfbie the hegmners are set to investigate 
the phenomena alone ? Tliere are two ways of learning practi 
colly jftiysical and chemical truths, either by repeaung methods 
whfch have been esplained and demonstreted, and then venfeiag 
each step by actual contact with ral objects, and so aeqairing 
real knowleeW of feet and the application of theory, or by 
struggling to the truth by a procea of trial and error That the 
latter prooew, when vuccesanil, la the mure stimulating to the in 
tellect may he admitted, but that it is practically poodhle most be 
doubted In introducing any new subiect to tne muid, snraly 
broad outhna should be given first, and details filled m after 
wards , observalion requira teaching as much as any other faculty 
Tyndall tells this story of Faraday As Tyndall was about to 
show the latter an expeiuncnt, kaiaday laid his hand on hw 
shoulder and said “ Wait a minute ; what am I to look for 7 ” The 
apjdication is plain —even Faraday felt the advantage ot havirw 
the observer fore.armed 

Beginners know not what to observe, and cannot fiuhkm expen 
ments fiif themselva, and therefore it seems more rattonal, tlUt 
students should have the recognised methods of sdenee ezpUned 
and demonstrated to them, and then be caused to repeat the 
necessary operations piactKxdly, numenml di>tula Miwr 
as m mathematical exerdsea. When tl 
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t if I oui ebcit aomc definite scheme from Prof 
.1 , shall tcgsid my own dialectic anmhiktion as a 
smaD price' to pay for the tdtunate gain D S T Gbant 
C hraical Laboratoiy, Ljiborc, I’unjabu 


A Lecture Experiment 

To show that chlonne sidll attack mercurv, some mercury was 
shaken apis a covered gaa jar filled with chlotine Onshauine, 
the aides of the jar and also the cover-glaas became coated with 
a oontiiMioos film of mercury, as thou^ the inside were silvered. 
Aftera short tune, the film was eaten through, and patches of the 
while chloride produced I have not seen this effect noticed 
in books, so it may be worth while to call attention to it. 

C T WoonwARii 

Municipal Technical Schod, Ihrmingham, Apnt 25 


Vn 41 IT\ Oh SEEOS 

''PHE dufauon of the \italityof seeds is perhaps the 
most important of the various phenomena of plant 
life, especially when conaidcrcd in connection with the 
introduction into a country of the economic plants of 
other countries It is a subject that has Lnjpigcd at- 
tention from ven early times, and the literature rdating 
thereto u considmble. Much of this, however, is of a 
traditional and unpractical character , but even if we 
confine ourselves to the demonstrabl&or demonstrated, 
the subject is almost incxluuistible There is such in 
mfimty of variety in the behaviour of seeds under 
different conditions, that it is impossible m a short 
account, such as this must be, to do more than convey a 
meral idea of the subject Perhaps the best way to treat 
Ote question, apart from technicwtieS, is to consider 
the vitality of seeds under ordinary, and under utrar 
ordinary, conditions. In the development and germioftion 
of seeds, there is, in a sense, usually a period of gestation 
and a period of incubation, as m oviparous organisms of 
the animal kingdom, and the duration of these periods 
IS within definable hmits, under ordinary conditions, 
though seeds do not exhibit the same fixity of tunc m 
regard to development and vitality as e^gs. The embryo 
of a seed is the result of the impregnation of the female 
ovum in the ovary or young seed-vessel, by the male 
element, generated in the anthers , and in the mature 
state this embryo may fill the whole space within the 
skin, or testa, of the sera, as in the bean and acorn, or 
It may be a comparatively minute body, as in wheat, 
maize, and other cereals, the rest of the s^ being filled 
with matter not incorporated in the embryo (lie 
difference IS one of dea^ in deielopmcnt In the one 
case, the growing embryo has ubwrbed into its own 
system, as it were, before germination or the begmning 
m the growth of the embryo into a new plant, the whole 
of the nutrient material provided in the seed for repro- 
duction , whereas in the latter ch*e, the process of 
absorption and utilisation of the “ albumen,” or nutnent 
matter, takes place after the seed is deUched from 
the parent punt, and dunng the earliest stage of 
growth of the new plant , so that the plant is nourished 
until It has formed organs capable of assimilating 
the food obtainabfe from the atmosphere and earth 
Between these two extremes of developmeiit of the 
embryo, or future planVjg^ore organic connection with 
the parrat ceases, there is every conceivable degree and 
van^ , and, as will presently be explained with 
exampl^ some planU are viviparous, in trie sense that 
the embi^ commences active life bdore being severed 
from the parent, so that when this occurs the pilant is in 
a position to tmw its sustenance fiem unassimilated or 
inorganic materials. Now it is a curious and unexplain- 
aUe ftict that certam seeds exhibiting the extremes 
of embryonal development, instanced in the bean and 
wheat, are equally retentive of their gcrminativc power 
The longevity, if it may be so calira, of seeds is ex 
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emphfied in ‘ exalbuminous ” seeds as well as in 
. “alDummous” seeds of every degree It should be 
mentioned, hoaevrr, tlial the difference is not so much 
one of assimilation or development as of tlje earher or 
1 later transfer of the nutnent matter of the eeed to the 
I embryo or plantlcl Assuming the perfect maturation of 
I a seed, certain conditions are necessary to quicken its 
dormant viulity , and the two principal fisetors are heat 
and moisture, varying enormously m amount for different 
I planfe, and acting much more rapidly rni some seeds than 
j on othersk even when the amount required is orach the 
same. Neither under natural nor under artificial con 
I ditions will some seeds rctiin their vitality more than ont 
season , and all the resourres of the accumulated exper - 
ence of seed-importers from distant countries are insufiS 
, cicnt in some cases to maintain their vitality It is not 
' altogether because the interval between the dispersal and 
the germination of the seed, under ordinary conditions, is 
necessarily kmger , but ruther because in the one case the 
ronditions under which 1 seed will germinate are much 
more restricted than in the other Let us now examine 
the natural conditions under which seeds are commonly 
produced and dispersed, m relation to the retention of 
their vitahty , and wc shall learn how much more it 
depends on their nature, or natural means of protection, 
thM on the seasons An oak tree sheds its acorns in 
autumn, and the leav cs whidi fall afterwards afford them 
I some protection from frost and excessive dryness But 
I the leaves might be blown away from one spot, and the 
I acorns exposed to intense fh»t or drought, either of which 
' will speemly kill th^m In another spot the leaves may 
drift into thick layers, with an excessive accumulation of 
moisture, cmismg decay of the underlying acorns , and 
there are many other unfiivourable conaitions which may 
destroy the vitality of the acorn It is apparently im 
possible, however, to preserve an acorn’s vitality by any 
artificial means for more than one season. 

The scarlet-runner bean loses its germinative power 
on exposure to comparatively slight frost, the degree 
depending upon the amount of moisture in it , yet it will 
retain its vitality for an almost indefinite period under 
favourable artifiaal conditions. In both of the examples 
given, germination would naturally follow as soon after 
maturation as the conditions allowed. The seeds of the 
hawthorn behave differently Fach haw contains nor 
mally three to five seeds, every one of which is encased 
m a hard, bony envelope, in addition to its proper coat 
or testa. Committed to the earth, and under the most 
favourable conditions, these se«ls do not germinate bll 
the second year, and often not so soon In this instance 
prolongation of vitality is probably due in some measure 
to the protective nature of the shell enclosing the seed 
Returning to seeds in which the embryo or plantlet 
forms only a very small part of the whole body, wheat 
may be taken as a familiar and easily observed illustra 
tion of a seed, the vital energy of which requires very 
little to sumulate it into active growth , and yet this 
samp seed, having no special protection in the way of 
coaung, will retain its vitality as long, perhaps, as any 
kmd of seed, if not under the influence dT moistuier 
The primary condition to the preservation of vitality 
m a seed is perfect ripeness Unnpe seeds of manjr 
kinds will germnate and grow mto independent plants if 
sown unmeduitely after removal from the parent The 
fiiality with which immature wheat will germinate is 
most disastrously exemplified in a wet harvest, when the 
seeds will sprout while the corn is standing or in sheaf , 
thus d^roying more or less completely the value of the 
grain for flour, as the starch or flour is consumed in the 
development of the embryo, or what is left is so deten^ 
rated by chemical change that it is not good for ftiod. 
There is perhaps no other seed more susceptible to 
moisture, and none less affected by dryness, or by heat 
or cold in the absence of moisturt. 
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The kind of vivipary exhibited by the wheat la occasion* 
■ally observed in various other plants, and somctmiea 
the seeds of pulpy fruits yicrmnmt in the fruit There 
is also a clw of plants in which vivipary is normal 
Prominent hi this class nrc the maniptives (jikuophiirtir, 
&c } of muddy sea-shores in the tropics. In these plants 
there IS a remarkable adaptation to conditions, which 
ensures their reproduction From the very inception of 
the embryo there is no a{q»rent intemipnon of active 
vitality in its development and germination In the 
earliest stage the cotyledons or seM-leaves are formed, 
and the radicle or future primary root is represented by 
a very small point When the former have attained their 
full development, which is not {(rent, the latter begins to 
grow and rapidly increases in size. Each fruit or seed- 
vessel, It sh^d be mentioned, contains only one. seed, 
the rootlet of which points to th^ apex of the fruit. 
Soon this rootlet pushes its nay through the apex of the 
fruit, and grows into a spindle-shaped body of great 
density and length , thi cotyledons or xecd-lea\es rc- 
maimng partly inside the fniit, and acting as an oigin of 
absorption from the parent plant to nourish the seedling 
In Rkisophora mucrtmain this radicle attains a length of 
two to three feet, and the seedling eventually fiills, and b) 
Its own weight pcnctrites and sticks in the mud, leaving 
the fruit, containing the exhausted cotyledons attached 
to the tree, where it dnes up. Another singular adap- 
tation to conditions is the vital development of the 
seeds of aquatic plants which npen their seeds on or 
under water VaUitnerui is a remarkable instance of 
this, rhe unisexual flowers arc formed under water , 
the female on long coiled stalks which at the right period 
uncoil, and the flower rises just above the surmee of the 
water Simultaneous!) the short stalked male flowers 
are detached from the base of the leaf-stalks, and also 
rise to the surfiiec After impregnation has taken place, 
the stalk of the female flower coils up again, and draws 
the seed-vessel ilown under water, where the seeds npeu 
It has been explained that he it, moisture, and air are 
necessary to the germination of sceids, varying immensely 
for different seeds. We eomc now to the behaviour of 
certain seeds under the influcni c of an umisu il or unn itural 
amount of moisture, heat or cold, espcaally in relation 
to the len«h of the duration of the exposure to anv one 
of these tutors It has lxH.n proved b«ond dispute, by 
actual expenment, that thi vitality of certain sc^s, 
notably various kinds of bean ind lonvolvulus, is not 
impaired by immersion in sea water — or rather floating 
and partially submerged — for a period of at least one year , 
and that after having been kept quite dry for two or three 
years. Plants arc actually growing at Kew from seeds 
treated as described , and some years ago several seeds 
of EniadA, cast ashore in the Azores, whither they had 
been transported by the Ciulf btream, were raised at 
Kew So ur as at present known, all the seeds that will 
bear veiy long immersion without injury have an in 
tensely hard, bony, or crustaceous coat, that would 
wJth*tand boiling for a minute or two without killing 
the embrya Yet it is difficult to understand this power 
of resistance; especially after bring kept dry for a long 
tune This imjMrvtousncss to water explains the wide 
distributron of many sea-side plants, the seeds of which 
are conveyed W oceanic currents. How long such seeds 
would retain their vitality in water is uncertain, because 
eimenments have not reached the limit Many readere 
wiD remember Darwin’s experiments in this connection , 
but It should belmnic in mind that they were chiefly with 
seeds xif plants not at all likely to be dispersed by the sea 
It has already been stated that some seeds will 
bear imnierSion in boiling water for a short time, 
and^gatdenera occasionally practise this treatment 
tO' moderate the germination of hard-coated seeds. 
But weds of all kinos will bear for 1 considerably longer 
a mneh higher drj temperature than soakmg 
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m water of the same temperature. It Is recorded, 
by trustworthy authorities, that the seeds of many 
pkuita— poppy, parsley, sonflower, and various kinds of 
gram, for instance- if perfectly dry, do not hnle their 
vitality when subjected to a temperature of 313” F 
for forty-eight ho^ , and for shorter periods to a much 
greater heat The result m most cases, thoi^ not all, is 
a considerable retardation of germuiation Dry gram is 
equally impervious to cold In 1877, seedbng wheat was 
exhibited at the Linnean Society that had b^ raised at 
Kew from grain that had been exposed to the intense 
cold of the Arctic expedition of 1874 to 1876. fhe next 
question that arises is how long do seeds retam their 
vitality when stored in the ordinary ways adopted b) 
dealers ? As a ruk, seedsmen and gardeners prmr new 
seed, because a larger percentage germinates , and 
mixing old seeds with new, tells its own tale in irregular 
germination Nevertheless, there are many seeds that 
retain their vitality from five to ten years sufficiently well 
to btf'dependcd upon to yield a gtiod crop. Old balsam 
seed, other things licing equal, has the reputation of 
yielding a larger proportion of douUe flowers than new 
and some ganlcners consider that cucumber seed of four 
or five jLurs of age gives better results than the seed 
of the previous year As already mentioned, pcrfectlv 
ripened seed will retain its vitality longer than imperfcctiv 
npened seed In illustration of this, we note that carrot 
grown m trance retains its gcrminativc power, on 
the average, longer than English-grown seed, owing to 
climatal differences 

rherc IS one other natural condition in rebitiun to the 
vitality of seeds that should be mentioned , that is, the 
duration of the viualitv of seeds on the mother plant 
borne of the Australian Proteaccer, and some of tne lir 
trees, cspeeially North Amcncan, bear the seed-vessels 
containing quick seeds of many successive seasons, and 
only under llie influence of excessive drou^t or forest 
fares do the) o|>cn and release the seed. Rapid forest 
tires are often not sufficient to consume the cones, but 
sufficient to cause them to open and free the seed fiir i 
succession erf trees. The unopened cones of thirty years 
have been counted on some fir trees , and it is avcrrexl 
that the first seed-vessels of some proteaceous trees do 
not open to shed their seed, under ordinary conditions, 
until the death of the parent plant, so that a tree m i\ 
bear the aceaimulatcd se-ed of half a century or more. 

hinall), a few words respecting the extreme longeviiv 
attributed to certain seeds The reputed germination of 
“mummy wheat,’’ from two to three thousand years old, 
has been the theme of much writing , but the results of 
careful subsequent expenments with gram taken from 
vanous tombs do nut support the doubtless cquallv 
conscientious, though less skilfully conducted emeri 
ments, siippo^ by some persons to have established the 
fact of wheat of so great an age having germinated 
Indeed it is now known that the experiments mainlv 
relied upon to prove this long retention of vitality were 
falsified by the gardener who had charge of them 
Nevertheless, there is no doubt that some s^s do re-tain 
their vitalit) for i very long penod, os is proved bv 
numerous well authentreated instances \lmost ever) 
writer on physiological botany cites a numbo* of in 
stances. Kidney brans taken from the herbannm of 
Toumefort are said to have germinated after having been 
thus preserved for at least 100 years Wheat and nc 
are also cieditcd with having retained their vitality ior 
as long a penod. Seeds of the sensitive pbuit (iftmoni 
^dica) ke^ in an ordinary bag at the Jardm des Plantes, 
Pans, germinated freely when sixty years old. A long 
list might be made of seeds that have germinated after 
being stored for twenty-five to thirty years. If seeds 
reuin their vitality for so long n penM as this under 
such conditions, it is quite concert atae that seeds buned 
deep in the earth, beyond atmospheric influences, and 
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i\here there wa< not e'cccssne inoistur& m^ht retain 
their «mdnative Mwer for an almost mdefinite Mnod , 
md the Act that t^ts previously unknown in a localitj 
often spnng up wnere excavations have been made, bear 
out this ussumpbon The same thing happens in orablr 
land, should the fanner plough deeper thw usual , and 
deeper tiU^e, wbach would otherwise be beneficial, is 
often avoidM on this account A careful wnter like 
Lindlcy states, though without oualification, that he had 
raspberry plants raised from seed taken from the stomach 
of a man, whose skeleton was found thirty feet below the 
sur&ce of the ground Judging from coins found at the 
same place, the seeds were probably 1600 or 1700 years 
old. One more example of seeds germinating that are 
supposed to have been buned some 1500 to 2000 years 
A^t twenty years ago, on the removal of a quantitj of 
slack of the ancient smer mines of Greece, several plants 
sprang up in abundance prcMously unknown in the 
locality Among these was it speaes of Gla$tauHi, which 
was even described as new , and it is suggested that the 
seed may have lam domiant for the long period indicated 
Hut there is not the amount of certainty about an> of 
tliesc assumed veiy old seeds to convince the sceptical or 
to establish a ftict It remains yet for somcoody to 
institute and carr\ out cartful im estigations when 
I'lcavations are being made 

UOTTINt Hfmsih 


TERRE'^lRfA! /fKUOM(f) 

A I the meeting of the Ko>al Soticty on Thursda) last 
(April 35), two papers dealing with the nature of 
lilt gas from uraninitt were presented We pnnt both 
pajiers in full 

On a t,AS SHUWIM Itib SlOiailll Ol llBLltM, 

REPUTED CAUSr op II,, ONt OK THF LINKS IN 1H» 

bPEcrauM ok ike Sin\ Cukomosi here ' 

In the course of imcstigatumH on nigon. Mime clue was sought 
for, which would lead to Iht selection of one out of the slmosl 
innumerable compounds with which cbenusts ua acquainted, 
w ith which to attempt to mdiire aigon to combine A paper b) 
t Hhlebrand, “ On the Occurrence of Nitrogen in Umimite 


obtained by boiling vnnous samples of nranmite with weak 
'.ullihunc acM waa mtmgen (p. 55) such as formation of ammonia 
I'll iparking with h^drug^ anal} sis of the pfauinichlondc 
locuum tube spectrum, &c —I was sceptical enoufp to doubt that 
nil} compound of mtrogen when boileil with aad, would }ne]d ' 
tret nitrogen The result has justified the acepUcum 
The mineral employed whs tlemlt, essentially a uranate of 
lead, containing rare earths. On Isnling with weak sulphuric 
'leid, a considerable quontit) of gas was evolved It was sparked 
with oxygen over aoda, so a.s to free it foim nitrogen and all 
known gaseous bodies eiu^pt aigrai there was but little con 
tmction, the nitrogen remoted maj will have been intnxiuced 
from an dnnng thu prelimmai} cx|>enment The gas was Irons 
krred over mercury, and the oxjgiii alnorbed ^ potassium 
I>yrugallate , the gas was reuuirvd, aushed with a trace of boded 


from cleveite also showed hydrogen lines dim^, probalil) 
through not havine been filled with oompletely dned gas. 

On companog the two spectra, I noti^ at once that while 
the hydrogen and argon lines in both tubes accurately coincided, 
a brilliant line in the jellow, m the cleveite waa ncsuly 
ha not ftMe coincidenl with the sodhim line iT of the aigon 
tube 

Mr Crookes was mi kind as to msdflire the wave-length of 
this remarkably ImlUanl jelluu line It la 5 fr 7 49 nutUoatha of 
a millimetre, and is exactly coincident with the tine D, in the 
solar chiomosidiere, ottrilaitwl to the solar element which has 
been named kehum 

Mr Crordees has kindly consented to make accurate measure 
meats of the pcation of the lints in thu spectrum, which be will 
publish, and I have placed nt Ins disposal tubes contairuig the 
gas. I shall therefore hert give only a general accountm the 
appearance of the spectrum 

While the light emitted from a PlUcket a lube charged with 
argon u bright enmaon, when a strong current w passed through 
It, the light from the helium tube u brilliant golden yellow 
a feeUc current the argon tube riiowx a bfoe violet hght, 
the helium tube a steely blue, and the yellow line is barely visible 
■n the spectroscope. It appears to require a high tempmature 
therefore to cause it to aji^-ar with frill brilliancy, and it may be 
suji^xwed to be jiart of the high temiicraturc spectrum of 

The following table gives n qualitative coniixiruon of the 
spectra in the argon ‘ ami in the heWm tubes. 

irgan tubt Heltum liih 

I 1st triplet Iht triplet fojual m inteoslt} 

and pmr and iwir „ „ 

halnt tine ' 1 amt lint , „ 

Stronger Imc I Stronger Une ,, „ 

Bnllinntline 'ITullnne I Wwib m hi-linn, 

Strong lint Very dim lint / 

Kcd ( ^ j ^loderate lint la|ual 111 intensit} 

orange I ” I ( ’’ ’ 'I 

< i •■“'"l *”'*• < * ' • 

‘fn>«g<.|T-niHet (Triplit 

'.Sc"' :: 

Ntllow Misent Bnllinnt W=s587 4r> 


(■reen 7 lines 


' Alnent 
1 Violet i» 
Violet Single hr 
Tnplet 
1 Tnplel 


W= 5 g 7 49 
(the helium Imc, 1 ),) 
Lqual in intenait} 


a, foiriy strong 
Bright line. 

4 bright lines. 
Violet ^Bir 

Tnplet 


bqual in intciuit} 
j-Iii helium only 
Kqual m intensit) 


Several vacuum tubes were filled with this au,, oral thi 
hpectrnm wias examined, the spectrum of argon Mng thrown 
<umnUaReoiisly into the spectroscope It waa at once e^ent 
that a new m was present along with argon 
I'ortunatmy, the aigpn-iulie was one which had been made to 
It} whether magneiMim pules would free the argon from all 
traces of mtrogen. Thu it did , Imt hydrogen was evolved from 
tlw. mognestum, so that its spectrum was dutinctly visible 
Moreover, mamiesium umnll] contains sodium, and the I) line 
was also viidMe, though fointly, in the aigon lube The gss 

> Piehoiiniiiy Note h) l*rar Willt-im Raima 
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It u tobt noticed that argon is prestiit m the helium tube, and 
by the use of two colls tht sjiectra could lie made of equal 
intensity But then: are uxletii easily visiblt lutes juesent in the 
helium tube only, of which one » the mamificent yellow, mtd 
thtrt are hm red Uues stnng m argm aadthreevialethne, Orang 

m argon, ha bertfyvtstUe and This 

would im^ that atmospheni argon contsina a gas absent from 
the argon in the hehum tulx It may be that this gas ta the 
rauae of the hi|^ denmly of argon, wM^ would ifiace its atomic 
w^ht higher that of potasmum 
It n idw to ^peculate on the properties of helium at such an 
eairly st^te m the mvesdgation , Imt 1 am ^ 

Innse udtntities of the mixture itnd hope to be able wmre lotig to 
give data resjiectiiig the density of the mixturi, and to attempt 
Ihe separation of argon from hehum 


.y » IVS 
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OW THK New Oas ohtainkd f&om Ukaninitk.' 

Chi Mtrch 28, lYof KHinny was so mod as to send me a 
tube cootaininff a new gan oUamed bf him from unuumtc 
<ekveite) showing a line in the yellow wmeh was stated to be of 
the same wave length as T), wuch I had diacovered in 186S. 
This line Dr Frankland and myself shortly afterwards su|sested 
might be a line of hydrogen not viiJble under laboratory con 
ditJons, but solar work sabsequently showed that this view 
was untenable, although the gas which peodnced it was certamly 
associated with hydrogen 

Subsequently other chromospberic lines were found to vary 
with the yellow line, and the hypothetical gas which gave rise to 
them was provihionally named behnm, to differentiate it from 
hydrogea 

It was therefore of great interest to me to learn whether the 
new gas was veritably that which was responsible for the solar 
(Aenomena m cmestion , and 1 am anxious to tender niy best 
toanks to Prof Ramsay for sending the tube to enable me to 
form an opinion on this matter Unfortunately it had been used 
before I received it, and the gloss was so iiWkened that the 
light was mvisitde in a spectroscope of sufficient dispersion to 
deade the question 

On March S9, therefore, as Prof Ramsay was absent from 
England, in order not to loK tune, I determined to see whether 
the gas which had lieen (fotoined 1^ chemical processes would 


enough 
enable 1 


give me' some particles of unminite (Brbggerilc) to 
to make the experiment 

Thu I did on March 30, and it succeeded , tht ffui giving the 
■ with hydrogen m good quantity 
is of the ■ • ' 


I have since obtained photographs of the gas, both in vacuum 
tubes while the Sprengel pump nos been going 1 and at ntmo- 
— — To-day I limit myself to 


exhibiting two of the-ae photographs. 

One of the photographs exmuits a senes of spectra taken 
dunng the action of the jximp. The two lower spectra indicate 
the introduction of air liy a leak, after the rapillary had cracked 
near one of the platinums, giving us on the nune plate the 
handed and line spectniiii of air The>se prove that there was 
DO air present in the tulic wlien (he fourth spectrum was taken 
This |foot(ign(fo has not yet tiecn finally reduced, but a 
prebminaiy examination has mdicate'd that most of the lines ore 
due to the structure siicctrum of hydrogen, but not ail of them 

Among the Imcs which cannot lie refemxl (u thu ongin are 
two respectively near A 4471, and A 4302, which have been 
ofaserveo in the chromosphe>re, 4471 being as important as D, 
itself from the theweticnl [xiint of view to slue ‘ ' 


another speclroecope directed saieways 
Laboratu^ Mote Book the oliservation 


iliservations I made while photo 


April 4, 1895 /’/a/i / Ly/vsHre4 

P xposure started 
Yefiow h 
Suddenly ai 
Yellow fine 

rora]iansun wrth D gives yellow line in |iositio» 
of Dj. 

Ihimp much less full, 7 e c of gas coltecled 


getting finghtCT, a 

nes appearing in green 

4-48. S Air break and lor removmt Yellow line the only 
one se<en, being as bright as C Line in green 
the only other line visible 

4.50 Replaced }ar Yellow brightening and the other 
lines more refrangible, linghtening with it 

4.51 Very bright Steele nearly foil of gas. 

' 4-5* 

The lines which appear both in the photographs of the ca|xllary 
tube and of the jpu collected over mercury ate as follows. The 
n asterisk are near lines recorded in the 


ryhot*, byj Vorainn 
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3349s 

2917 

2981 

3334 

3316 

4146 

S933 

6139 

6176 

6262 

6290 


ir myself, or phatagra|died dntfaig the 

Wave-locdi 

(SowfandA 

4S8 i» 

4S33* 

45 » 3 * 

4479 

4196* 

4181 

4 iS»J* 

4«44*^ 

414) 


With r^anl to the observations m the visual spectrum, 1 have 
not found the uraninite gas to contain the argon lines as g^ven 
by Mr Crookes, nor, with the exception of the yellow Ufie, do 
1 get the specwl lines noted by him m the gas. (hour iff thme, 
out of SIX, seem ixHsibly to be due to nitrogen ) 

But I do get lines nearly coinnding with chromospheric lines 
discovered 1^ me m 1868. 

On November 6 of that year I suspected a Ime less refrangible 
than C, and so near it Umt when both were showing brilliantly 
the pair appeareil double, like D in a spectnmeope of mudemte 
dispmtve power 

lAler I discovered another Ime at 6678 3 (R), which was 
observed to vary with Dj. There is a line m this poation, with 
the dupenion emiilnyed, in the spectrum of the new gas This 
line has also lieen seen by ThaUn, as stated by Prof Qeve in 
a communication to the I’aris Veademy {Cmtfics sMidWi, 
Apnl 16, p 833) , but the other lines given by him (with the 
^uble exception of the one at 5016), nave not been recordeil 

Although I have at present be^en unable to make final cum 
punsons with the chrc>mos|ihenr lines, the evidence so Hi ob- 
tained certainly lends great weight to the conclusion that the 
new gas u one effective in [irodacing some of them and it is 
suggested by the iihutographs that the structure Iiims of bydiogen 
m^ be responsible fur utheni 

I may stale, under reserve, that I liave already obtained evidence 
that the method I have indieated may ultimately provide us 
with other new gases the lines of which ore also ossoewtud with 
those uf the ehrunuMphere 

Messrs. Fowler, Ba'cnndall, bhaekitton and Butler osristed 
at vanoui limes m the investigation 


NOTES 

Wk regret to report that Prof Huxley is still in a cntical state 
of health The slight im|iroveme-nt noticed m his condition last 
week appears not to have been maintained. It is more than 
eight weeks since hw illness began with an attack of inflnenza, 
from the effects of which he is now suffering 

M MoRURNSKidUl has recently discovered a uranium con- 
taming mineral which may prove of great interest at the present 
time It ftmns carbonaceous Usds of which the ashes contain 
two to lhre*e per cent of uranium, and, in additioa. traces of 
rockcl and rare earths. This uranifoioas material is said to 
yield a considerable quantity of nUngm 

Dit Kichasu Hamtsch bos been appointed Curator of the 
Raffles Museum at Suigapore Dr Hamlach has occupied ftir 
some yean the post of Demonstrator of Zoology m Univenity 
College, lAverpool, and is the author of a number of usefb] 
papers on the British Sfiunges. 

iHB third lentcnary of Chrestum Huygens will shortly be 
reached, for that celebrated Dutch phyndat, Mtronomei, and 
mathematician died at the Hague on June 8, 1895. His unrertlga 
tions have been reviewed at length in theae cdlnmns during 
recent years, and Du Natur fiir Apnl 21 contains a notice 
concerning them 
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THBipediMn of the Great Auk, to we refcmd in thew 

cohuniui kwt week, hue been eokl to the Edmbnigh Mmenoi for 

jf3Sa 

Dh. GohSON E. MOOKB, weU-IcBown w e cheinht, died at 
Mew York on April 16. Pro£ Goitnv Hinehfeld, a disdnguuhed 
aichaeokigHt, haajuit died at Wiesbaden. We also notice the 
death of Prof K Thiersch, Professor of SniiKeiy In Letpog 
Un i ve r s ity 

P«OF Lloyd Mokcan will lecture on “ Haints of Birds,” at 
the Royal Victoria HaU, Waterloo Bridge Road, on May 7 
Other sdenee ketnres to be given during this month are 
“ Electric Tram Cars,” by Dr J A. Fleming, F R.S , “The 
History of a Myth,” by Prof Sollas, F R S. ; and “ The Life 
of a Star,” Iqr Dr A. Fison 

GilbrktWhitk’s original manuscript of the'‘Natuni] History 
of Selbome," in the form of letters to Thomas Pennant and Dames 
Harrington, drat printed in 1789, was sold by auction last week by 
Meaars. Sotheby, Wilkmson, and Hodge. The manusenpt con 
tame many passages not printed in the several editions of the 
book, and has never been out of the possesrion of the bneal 
descendants of the author It was bought by Mr I'varaon for 

£294. 

Thk H'eaiAtr Report of Apnl J7 shows that some 

very heavy fells of rain occurred during the week , in nearly all 
districts amounts of an inch or upwards were measured, while 
over the greaUer part of England the fell was more than double 
the mean. Hut the amount of rainfell since the beginmng of the 
year is still below the average, except in the north east of 
England. The greatest deficiency is in the west of Scotland, 
where it amounts to about seven and a half inches. 

Thk xlartling advance m market price of petroleum gives 
Interest to the question of exhanslibility of the supply, follow 
ing close upon the great decrease m sufqily of notnnd gas In 
the height of the natural gas exatement, the warning of saence 
sras too little heeded, and lavuh waste hastened thecollapsi 
In 1887 the atmosphere of Flttsbuigh was wonderfully clear, 
owing to the use of this new feel , but Pittsburgh is again 
grimed and sooty 

At the annual meeting of the National Academy of Sciences, 
recently held at Washington, Prof Marsh, who has been prt 
SKlent fiu several terms, was succeeded by Prof Wedcott Ciblis, 
of Cambridge, who was elected for the enaning tiqpi of six years, 
while Prof Asa[di HaU was re elected home secretary Prof 
Alexander Agassix is foreign secretory, and the members of the 
Council dected are Profe. George J Brush, Othnid C Marsh, 
Benjamin A. Goukl, George H (loodafe, Simrm Newcomb, and 
Ira Remsen 

A THRKK days’ conference im sanitary progress and reform 
was held at Manchester last week A meeting mtroductoiy to 
the conference was held m the museum of Owmis College, at 
which Prof Boyd Dawkins dehvered an address on prehistoric 
traces of samtation. At the annual meeting the Manchester 
and Salford Samtary Asaocuftim, in connection with which the 
conference was held, H was resolved that a Smoke Abatement 
League should be fimned $ir H Roacne, who afterwards took 
the chair at the conference session, pointed out that though 
attentfon was paid to the smoke from fiurtory chimneys and from 
mamriactaniig operatioos, the larger <|uestiaa of the smoke from 
ordinary househ^ fires was often neglected 

A VERY seiioas disaster is reported from brance. A dam 
hokfang in check an immense reservoir of the Eastern Canal at 
Bouaey, near Epinal, bttfee down on Saiprday morning for a 
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distance of some 300 feet. The torrent trf water thus set free 
swept through Bousey, Avfere, URCgn^, and Sanohey, carrying 
aU before U, and washed away pectloos of the railway lines of 
Jusaey and Nancy Many bridges were camec^away, and a 
great number of people were drowned. The Bottsey reservoir 
(says the Plans correspondent of the Timos) contained seven 
million cubic metres of water The dam, whi^ was eonslmcted 
between 1879 luxl >884, and was strengthened in 1888-89, 

60 feet diick at the base, and the foundation is laid in sandstone 
According to a report sent out by the Minister of Pubbe Works, 
there have never been any signs of weakness m the structure. 
Attempts are bemg made to throw the responsibility for tht 
accident upon the engmeers who superintended the strengthening 
of the dam six years ago. 

A NUMBER of mtcicxting objects olitaincd dutmg the excava 
tions of the Roman city at Silchestcr are on view at the Societ) 
of Antiquaries. During the past five years, the excavations turn 
been earned on by Messrs. St John Hope, Fox, Jones and 
Stephenson, and some very valuable results were obtained but 
year Twelve rcctangubur enclosures or buildmgs were found, all 
of the same type, and containing fomaces obviously of an in- 
dnstrial character and of vanous sues, some ofthembdngdrcubu 
and others oblong It is believed that these buildings and their 
adjuncts were devoted to the dyeing industry, and thu conjecture 
18 made probable by the large number of uells discovered, one 
of which was of peculiar and unusual construction The circular 
furnaces correspond exactly with a dyeing fiimace at Pompeii. 
They were, there is every reason to lielicve, used few dyeing 
But there are a number of other femaces with a straight flue, 
wluch are supposed to have been mtended for drying Then, are 
also traceable several rooms which, it is presumed, wereintended 
for the storage of goods and materials, and open spoxus with no 
remains of flues which may have been used for bleaching 
grounds. A number of quenis iinr hand-grinding the madder 
mots used for dyeing purposes have also been discovered. 

Thr sixty sixth anmvenary meeting of the ifoological Society 
was held on Tuesday, with the Ibesident, Su WiUiam II 
Flower, K.CB , F R S , in the chair Dr P L. Sdater 
F R S , read the re[wrt of the Council, in aduch it was announced 
that the sdver medal of the Sixriety had been awarded to Mr 
Henry H Johnston, C B , H M Coramunoncr for Bntish Central 
Africa, for hu distinguuhed services to all branches of natural 
history by hu collections made m Nyasaland which had been 
described in the Soaety’s Protetintgt The total receipts of the 
bociety for 1894 amounted to ,^*5 toy or yd. The number 
of visiton to the Gardens during the year was 635,538, the cone 
iponding number in 1893 having been 663,649, the decrease in 
the number of entrances (37,1 1 1) being due to the unfevoumlde 
weather of 1894. The number of animals in the Society’s col 
Icctun on December 31 last was 3563, of which 669 were nwni 
mals, 1437 buds, snd 467 reptdes. Amongst the additions made 
during the post year, eleven were specially commented upon as 
of remarkable interest, and m moat cases representing species new 
U) the Society’s collection Among these were two remarkaW) 
fine specimens of the Hamadryad snake, a young white toilexl 
gnu (bom in the (lardens), an eluml of the striped form from 
the' Transvaal (obtauied by purchase), two giant tortoises, a 
young male Pleasant antelope, 3 -Somali ostriches of the blue 
skinned variety, lo Sunnam water tiswls a I’el’s owl, and 3 tree 
kangaroos. About 30 species of mammals, la of birds, and 1 of 
repdlet had bred in the Soaety’s (mrdeiis dnnng the sum 
mer of 1894. The Right Hon (,eorge Denman, h Du 
Cane Godman, F R.S , Sir Hugh Low, GCMG, Ur 
St. George Mivart, h R S , and Osbert Salvin, F R.b , 
ww electsd Bilo the Council ih the place of the retiniig mem 
ben, and Sir Wllham H Flower wa* re elected Prciddent, 
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Charl«i Ununmoiul, Irtnuurcr, and Dr Sclater, Secretar), to 
the Sodety <or the enuilng )e8r 

Thb first of the two con\crnzioiies held at the Royal Sodct> 

ery year, Ufket place as a e go to preta. Aitnoal receptions and 
exhibits, conducted uixin much the same lines, are gradually being 
instituted by leamed societies m various parts of the world Tht 
New York Academy of Sciences recently held a similar exhilnUon, 
at which five huq^d iblferent objects of scientific interest wen. 
shown hrom a report in the StitnH/t j 4 meritaii, it appears 
that many of the exhibiU were of a very striking character A 
number of photographs of comets, of tht Milky Waj, and o( 
star spectra were shown by Profc. Uamard and Keeler, of 
tht 1 ick and Allegheny UlMenatories. Ont of the most not el 
exhibits in lAysics, was a series of Chladiii figures, shown b) 
Prof Alfred M Mayer The figures wert formed m white 
sand upon vibrating metalbc plates. FW 'Mn}cr's {irocetw 
consisted in fixing the sand upon a black Iwckground after the 
figures had been formed, b) meaus of a fixative spni) Thew 
plates demonstrated the truth of Ixird Rayleigh’s theoretical 
deductions, and differcti radically from all figures which an 
shown in text books m the fiicl that none of the lines intersect 
The ]>hyslcal exhibit was an cxtenmvt one, including a large 
number of instruments for spectroscopic, os well ax for sound and 
light, measurements. The minemlogical txhiint includeil alamt 
one hundred objects. Biology was rqiresented liy prejamtions 
of ntrve cells from the brain and spinal coni, by l’n>f Ciolgi s 
method, and there were also shown sticral series of similar 
pictures bearing upon problems of inheritance, both in animals 
and plants Bacteriology, mechanics, jdiysiolog) , exjierimtntal 
jisychology, anatomy, geology, and pokeontology all took part 
in the exhibition In vertebrate pakvootology, the mam exhibit 
was that showing the ctoluUon of the horst Tht senes 
connecting the oldest known horse of tht Lower] hiKrtnt penial 
with the modem horse was |irohably the most comploti which 
has ever fieen brought together The little four toeil horse 
recently acquired by the iVmtrican Museum of Natural llistoiy 
from the coUcctinn of I’rof C oja!, of Philadelphia, was exhibited 
Although folly matured, it is only 3} hands high The skull and 
limhs, nevertheless, display the charactenstics of the horse The 
teeth ore ahmt and simple , the limlis arc scaatly huger in 
duunetcr than a good nred pencil, and there an fiair toes, all 
resting upon the ground, in the fore foot \ remarkable senes 
of feet was also exhibited, giving all the stages tietweeii this 
four toed horse and the modem one toeil aninwl The ret e|ition 
at which the exhibits wert shown was so siievessfiil that it lias 
lieen decided to hold a similar one every jear 

Du Bertram Winule cuntnhutes a paper to the /euma/,^ 
'f/otfosvy mwf Pkyttolt^, “ On the effi^s of Llectncit) and 
Magnetism on development ” The observationi recorded were 
made on developing rilk worms, trout, bikI chick embrjos. In 
the cose of the chick, the number of abnormally devxioped 
embryos was mneh greater in eggs incubated around the poles 
of a strong magnet than usual With one exception all the mal 
formations were associatal with deficient devekipnient of the 
vasenhut area. Dr WintUc has nut conclusis-ely shown that this 
large propoltion of almormsl embryos wax actually due to the 
ptewmee if the magnet, yet his results on the whole agree with 
those of Msggiotani, although certain points of difiference were 
observed u rim defective embryos. The eggs cf the silkworm 
mqth were fonnd to develop quite nonnally m a strong magnetic 
field An electiic current passmg through a tank in which trout 
ova bad bocq placed, seemed to produce an arrest of develop- 
ment Dr jfflndle concludes fimn his own observations and 
tho«. of djjm Buthois, “that electricity produces an arresting 
cficct iimB^iTilripminl " while it b “ very doubtful whether a 
magncticiito has any definite effiect upon development or not ’’ 
NO 1331, VOL 52] 


A aacKNT number of Cemftes tttuba contsmaan mteretting 
paper by M Braid}, on the rate of losa of an electric dnuge 
due to the effect of light in the case of l«dly-coiidiicting bodies, 
When the soorce of illummation ui a body heated to a doll red, 
It IS tlie condition of the ilhimbiating surfime which plays the 
chief part in the pheiaimenon The nature of the charged body 
seems to have no cfiect In the case where the illtRtthiarion m 
rich in highi} refrangible ia)’s, however, the case b quite 
different, and the chief results obtained are as fidlows —A 
disc of wood or auuMe, polished or nnpolished, shoirs a mariced 
loss of electnat) when illuminated. If the due b negatively 
electrified, the loss u more rapid than if it u positively electrified f 
lait the difference u veij much less marked than u the case with 
metal discs, particularly if they are polished Sunilar lesnlts 
an obtained with cardboard, terra-cotta, and gkus heated to 100*. 
The loss of a positivi chaip u rapid, while that of a negative 
one usslow in the case of varnished wood, or wood coated with R 
thm byer of oil, parafim or tallow With a metal disc coated 
with tallow, the loss when negatively electrified b slow, while 
the loss when positively electnfied u very rapid If a dbc of 
pohshed wood, m which tht loss of a negative charge b more 
rapid than that of a jxwitive one, though the differimce b not 
very markerl, has the suifoce covered with a thin coating of 
plumbago, the loss with a negative charge becomes much more 
rapHi than with a (msitive one A metal plate covered with 
grease only Itxies a negative charge very slowly, the rate of loss 
of a posuive charge being rapid If, however, a thin coating of 
Copper fibngs w sjirend over the tallow liy means of a sieve, the 
loss with a pcsiitivt charge becomes much more rapid than with 
a negative one K |s>wt1i.red alumimnm is used in the |dace of 
copper, the mtes of loss in the case of positm and negatiw. 
charges liecninc nearlv et|ual 

Tiik United States De(nrtiiient of 'Vgnculture jaildbhes, in 
HuUehu No 6 of the Department of Vegetable Iblholngy, a 
detailed iwper, I ly Mr I) (> hoirchild, on the use of "Bordeaux 
Mixtun, ’ a prcpomtion of copper siil|ihntcand lime, as a fongi 
ride and the nusU of treatment of a number of diseases of 
fruit trees, corn-crnjis, ami garden plants caused by fongi. 

The ninth exliuun has just been issuetl of part l of the Ijemim 
Catahgiu of Jirthsh Plants, comprising the Phanerogamia, 
I dices, 1 ajiiisetacew, Selaginellacea , M aralcacea., and Characen 
The changes inlruduecxl m this editioii rc[)resent the results of 
the field work, the critical study of Bnlish plants, and the 
reseorrhes on iiomciiclature, niaele during the last nine years It 
is now eiliteil by Mr t J llaiihiiry 

Thf jsirt of ihc Agrieiiltural GaSkUt tf New Senth Walts for 
January 1 895 u chiefly ocrupiedby papers on practical agriculture 
and breeding hour s)iectes of so callexl mahogames of Mew 
South Wales are described liy Mr J 11 Maiden, all speaes of 
Encafyftsss The life history of the PhylUxtra vastalnx, and 
the injuries inflictexl by it on the vine, are described at length by 
Mr J A Desjxnxsis and arc illustmtexl liy a coloured pdate and 
numerou-x woo^iils. 

With the title Allgetneuu betanisthe ZtUsfhnft fir System 
attk, Flarutsk, msd jyUni^eHgngtvfliie, a new monthly botanaal 
journal has been started at Carlsruhe, under the editoiriiip of 
Herr A. Kncucker lu aim is especially to dealarith the study 
Ilf difficult groups of pbnts, dbgtKises of species, critical fimns 
and hybrids, geographical botany, and the resolta of the traveb 
of faotanbts. 

In the BHlletUt No. qof HxtiitHHesota HetaHkalShMesmaa 
mteresting article by Mr A P Anderson, on the Orand Period 
of Orosrth in the Fruit of CtKwrfUa fepe From the time of 
fertihsBbonrto that of ripening, the developnient may be divided 
into three penods—a period of active and contlnnons increaae 
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Sum the tiw of poUtnahoii to the gttad t^mum , one of 
decUne m thedaily incRMe and rixe in the duly decriafe from 
the gtand muumum to the beginning of ripening, and the 
ripedng period. During thia Utter perM an extended decrease, 
dae to transpiration, tasting throujihout the daily hours, was 
qoidcfy followed liy the maxinnttt increase At the time of the 
grand maximum the fruit guned 783 grammes in weight during 
twenty-four hours. The variations in length of the intemodes 


occurred afanultaneoasly with corresponding increase and decrease -Lii^ Jersey, presented by Masters J S. ani^ A. H HilU; 


n the weight of the frnhi 

Thk Natural History Museum aoimrad last year some very 
remarkable corals, the largest weighing as much os fifteen 
hundred pounds. Two of these specimens have furnished Prof 
Jeffrey Bell with subject for a note “ On the variations observed 
m large Masses of ThrMwwAt,” in the April fennuUoi the Royal 
MIcroaeop i cal Society The note is accompamed by two plates 
reproduce from photographs, and the point to which it directs 
attentkm is the oorundeiable diflerenec in sue and form of the 
calicles m different portioru of the same mass of coral The 
plates show totally distinct forms comparatively close to one 
another, though the targe mass, of which they represent parts, 
may be taken to be formed by a single spedes — TuriiimHa 
urntmitriMO. The varubility may, Ifrof Hell points out, partly 
account for the difficulty winch all students of corals hate m 
determining specimens of the genus TUrMtmria. 

A YKAX ago the Board of Tnnity Ccdlege, Dublin, depumted 
in the Dublin Saenee and Art Museum the collection of 
weapons, &c , chiefly from the booth Sea Islands, in their 
potMtsioa A catal^e of the collection hss now been pre 
pared and pubbshed, with on inUoduction by Dt V Ball, 
the Director of the Museum The collection has been known by 
common tradition as the “ Cook Collection ” t but a careful search 
has fidled to hnng to light direct evidence that the objects were 
really sent home by Captain Cook, though some of them are 
identical with objects figured m “ (.ook’s Voyages.” There is 
little doulit, however, about the reabty of the association of the 
oiqects with the voyage, for the Mmates of the Board of Trinity 
Cottage record that they were presented to the College in 1777 
liy Dr IVitten, who has been identified as the surgeon of the 
KesabUum during Cook's second loyage I’m! of the collection 
appears to have reached the College through the relatives of 
i tptam King, who brought home the X«se/niwi and Dittovery 
after Captain Cook had been murdered Abnef statement as to 
other museums where collections of Cook’s weapons are preserved, 
IS given by Dr Ball In the introduction to the catalogue It u 
<a4ted that in Great Bntam the British Museum colkction 
Ufft in the woild, Next to it m importance, m Rngtandt < 
the collection m the Pitt-Kivers Museum The Hunterian 
Museum in Glasgow University also contains tome specimens, 
hut how many u uncertain. So for as Dr Bail has been able 
ascertain, the museums on the conUnent which possess Cook 
collections are, arranged alpbaheticslly, at Berne, Florenee, G«t 
tiiq^, Lausanne, Munich, Stockholm, and Vtaniw. 

Mjtssas. William Wislkv and Son have issued a very full 
cotalogoe of .wotks cm geplogy, offered for sak by them The 
catalogue containa clasdfied dtjei of more than two thousand 
diffmnt votames, memoin, aiA separate papers of intmest to 
geotogltti. R. Rriedkinder and S6hn, Bciliii, have tent os Noa. 
i-|l of tkia year's Mdtmt Nevt atet Bibhagtapliers well know 
that tl)e lifto fiirm a good mdex to current acimitific Uteratnre. 
Wia hove also received a catalogue, from helix L. Dames, Berlin, 
containing dttas of works on the invertebrates. 

Tkb a^taitioiis to the Zootagtaal Society’s Gardens during the 
post sradt inctade a Rhetua Monkey {Macacks rhtsus, 9 ) from 
India, preaented by Mr Johns Scoiell i a Pig tailed Monkey ' 
iMaaum nMuOn^, 9 ) fttaa Sumatra, presented liy Mr p 
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Omlta B. Dawsuii ; tnree Moholl Cotagos {Gaifgv maJMi) from 
South Africn, pt«.*^nte<l liy Mus Ven Beren , a Crowned Hawk 
Eigta [Sytaifltis ioroHcUus) fmm South Africa, presented 
by Dr Sehintand, an Anbpodes Istand Hurokeet 

wmcafrr) from AntiixHics Island, New /eakftid, presented 
liy Sir Waller L. Bulkr , a U-opatd Tortoiae ( T’erfrasb pardaHs) 
a Cape Viper {Cautui rhombetUus) from South Africa, preaented 
by Mr J h Matcham , three t.reen Luards (/nmrte vtndts) 


Common Viper ( Vtpera itrus) from Hampahire, preaented by 
Mia. P C Mltdiell , tao \iigiim (joats (Capra fohw, var ), 
born in the Gardens. 

OUR ASTRONOMICAI COLUMN 
Saturn’s Kings. — I n a retent communication to the Royal 


no ground for U 
tbs planet. 

Skarch bmKMRRis tOR ( OMKT 1884 11 - Dr Beibttich 
gives the following senich etdiemtiu for Baird’s penodu; cornel 
trf 1884 (Ast Noth 3260) 


\Uy 


S 36 


-18 


.15 


The poutiuns are for Berlin midiughl, and (ht probabte error 
amounts to som. m R.A. and 3’ in deci The comet panes 
from Aquarius to Cetus early in June, and remains m that con- 
— throughout the month It must be looked for befoR 


Thr Hamburg Observatory —From the report vf the 
Hamburg Mnmcipal Ohservatoiv w« taaro that the chief astro 
nomical leseaiches during 1894 nad to do with the movements of 
comets and minor planets, and with the changes m vanabta Stan, 
of long period. Two memoirs of seoie importance have also 
been published (MUt der Uambatm SUntwarU, Nos. i and 2 
iSpSk The firu of these is a catafogne of the pMabons of 105 
aebuite and star<lusten, reduced from obseivatKWs made m thi 


r mobona. The second memoir is a 


JO and 80 kilometres. An ephcmcii^ 
u given for observations dunng the uppoabon of June ao, 1895 
Thb latb M Trouvblot — By the death pf M I» 
Tiouvelot, on April ae, observation astronomy has IiK-t 
one of Its foremost workers. M Trouvclot was born at 
Guyencouit. m 1827, and after th» coup d'Mt, he went to 
Cambridge, USA, where he lived unbl 188a. His tirst 
puhlishM works, which appeared m 1866, were on natural 
bist^ subjects , later he became an astnmomer at the Harvard 
CoUen Observatory, and commenced the observations of the sun 
and ^nets which have made his name knovm to all students of 
celestial science Shorter after the_ Meudon Obaervat^ w- 
founded, he returned to From 
work in it Trouvelot’si 


j, has since then earned 

iportant obscrvatiims off he phuiet Venux 
ill fresh in the minds of astronomers. 
... also paid 'attention to the pUnets Jupiter and Saurn 
Hi* beanti^ drawings of eTlestial otaucts and phenumeiia 
ofaaemed by him art to la. found in many works on astronomv 
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THE SUN'is PI ACE IN NA TURE » ' 

V 

A T the end of the but lecture «e arrived at that tMint of oar j 
mqoiry which i» connected with the poedble nnt stage of 
all comucal bhdiei, and wc saw that tbm was a considenble 
amount of evidence in fitvour of the Idw that in this lint stage | 
all cosmical bodies are not masses of hot gas, hut that th& 
teinperature u low 

Conbnuing this inouir) in the i||^ of the suffiestion 
the lint stage mi^ be cooneetett^ilh swarms <d raeteoi 


le system, we got a sectma in the plane of movement; but ivc 
re looking at this nebula in an inclined duectioo, though I tUnk 
ou will Mil have no diiiknlty in seeuig that the varioas streams 
e centre of condensation are all of them tA a spbal 
■ ■ I and there 


_ie great probability that, m 

meteorites, or meteontic dost, we had to deal with the rea basis 
Ilf all cosmical bodies. 

Now, if we take the heavens as we find them, whether we 
deal with stars, secondary bodies, or lateUites, we find that they 
are all in mniement, and it therefore foUows that in these 


spirals, and there u consideinible cfasteiing of apparent stars 
■liuoiig those lines, which I ventured m my last lectuiu to caU 
stream lines, for the reason that I wai anmoui to indicate that 



exutence of nutter— so that when yon have not the appearances 
vou would be Jnitified in suppoong that there was no matter— 
but an indication of movement m matter, «i that we may 
imagine that this nebula and others like it do prolialily cop^ 
of a swaim of meieoritss; UXtepding eporrtquriy ih, pude 
- Iieyond the indicatinu which you see, for the reason that 
towsrdsthecenire the movements will be more violent than 
they are towarids the uutlide We are there fiice to fitce w^ 
the 'idea that We have to deal with ordviy movements of 
meteontu massss. Now, let me call your attention to th» 
foef If the lUAVn^iS are orderly, it means that the nwrC' 
''e cortMtuM I • • ' 

case you b 

theremre the eondihun of -m ^ 

We can past from such a ndiuhi as this to the well known 
planetary ni^be Ainvoat all the knowlcdgL wbteh we harm 
of these nebula, we owp to the iaboun of Sir William a^ 
Sir John Herachel You ifOl see that so &r at appeamnoe 


1 a rtanet 1 , . . 

bfUs. Tlutjs why thttmtindisaaiBe called pi 
they give us the idea thk we all detlhiK 
wd (tats ibr a moment from a nebula whdb Is 
to one sueh as is represented m anotiier part ol 
you finddierathat wuget a very Sdbt dUc, including IMth 
imghlut ooMleiiiatima. at the centre If you famk: ■( dm 
utbm, yoarwillfiod'Uwlwcget averyol ' 
towaidi the centre I there, is a very cow 


in the inthniity 6f the lijj^t given out as the oenbd is 
approached 

Of coarse we ui^esplaiMi'lliat if in these, also, the moim> 


may advance towards oonifonsstioa along t«M pmfoctly ds 
tiDct toada If we condder a regular spun) nebula, li^ the 
one ih Andromeda, or a {danctaiy nebuia, we may imag&ie 
them livingtbeir IniHfii nebube without very mnea distnih> 
ance, there is Aotmndi fighting to be done, iheyprtpemin 
Orderly tuhniSi towards the condiUon of comptete eewfaw a - 
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earliest tiagus with whidi we have now to deal, whether they 
were meteoritic swarms or streams, they were also in movement 
I have already taken an opportunity of pomting out to you how 
veqr important these oonsklimtiimt are when we oeme to mquira 
into ^ constitution of each nebula. I showed yon in the Ust 
tactiue a beautiful photograph (Fig y.vol b p. 397), taken by Dr 
Reverts, of the spiral nebula In one of our northern consteliatioas, 
and I now piM»se to show you another very similar to it, in order, 
if I can, (o fari^ more closely before you cerUin of the facts which 


of Ucturw to WorUng Men 

of FracUcal Uwlog) daring November and December, 
• fresB voL H. page 59a.) 
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! get absolati absence of ney^ 

, part where the 

comdsu of whiris and s 
mg each other, Miine them stnu^t, some of them 
curved, the whole thing an irregular complicated misturt 
of divergent movements, so fin as the photographs, wliidi 
are absolutely untouched, can give us any idea what » 
going on 'rake, for instance, the magnificent streamer 
trending npiwords. It gradually becomes bn^iter until it 
reaches one of the brightest parts of the nebula , and obasrve, 
also, the ntan which seem dotted over it as on a shield 
It is quite obvious that we cannot, m such a structure as that, 
expect to get the same coadhiotia that we met with in the 
nebula of Andromeda, and in the planetary nebube. And, m 
fiut, we do not Ip this nebula, which speaks of disturbance 
in every inch of it, we haVe spectroscopic indicatiqus of very 
high tanperatare indeed. Carbon is repfsoed by hydrogen. In 
such a nebula as this, it is imposaiUe for ns to pick out the 
place of condensation; the cqndenmtion may be held to be 
anywhere, for disturbanees are cfoviously everywhere. And you 
remember, 1 hope, that I pouted out to you that the part ol 
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titer nelMk onfiqijriiy aeen u but the briii^teit jxrt of • nebak we rtall) do klI indicatioiit of gueow compoundt of carbon, 
M rt e ndin g over a naM m the mrroundnis neighboucbood, which and ako of the h}dragen In order to make the dktinctkin 
recent iceearch showa k acaroely limited to the whole cem poftctly clear between the two other poMifale eourcet of 
•tdktion ^ nebuk Knee, let mt uk you far one moment to conceive 

Now, it to hajqiem that the spectrum o the nebula of Orion yourielvea in the middle of the gigatitk battle which is going on 

has recently been very carefalk studied from thepomt of view of between meteoritic particles in such a nebuk as Amt of Orion 
the chemical suhstanm which may be building up this spedal You have particles rushing together in all possible directions, 

spcctruacopic type Here is a pbotograph of a part of the porbcles, no doubt, different in ongm. You will espect, among 

spectrum H the nebuk of Orion ; and f may tell you ihat it u a thooe millions and billions and tnllloni of collistcms, to get a 
very difficult thing to obtain a photograph of such a very feeble ! very considerable numlicr of erases % and the whole point of 
li(^t source. It b a copy of a photograph which was exposed'^ collisions among physical particles u Ihat, if two things go 
for something like three hours at the focus of a 30-inch mirror straight at each other, you get what you may imll an end-on 

of short facuf , and in copying it we lose a great deal of the collision, winch may lie Isid for one nr both of the bodiea con- 

detail, a great many of the bnes which are reertrded by Dame cemed , physically wc maj sa) the tempeiatuie under 

'>a'un. hmaelf in what we call the negative The negative these circumstances u at u maximum But you will under 

■ I stand that the number of grazes, or near misses, must be 

very much greater than the number of end on collistons , in 
{ such a case as wc are imagining, there will he an immense 
i number of grazes. Wbat will a graze do? It )s sim^y a 
' slight rolliston , the amount of temiieralure develop^ b) 

It will he smalt , we shall therekwe get the pi^uctlon 
of vapours at a low temperature, and if we get any luminoui. 
dfoct all. It will U; one pn>iH»' to the vapours at low tempera 
lure So that on nrst pnimples we should expect in such a 
nebula as the one we are discussing tis^ a very large number 
of grazes, giving us low temperature oMts, and a veiy n^uch 
< spouler number of end on collisions, giving us very hi^ tcui 
' perofyre effects. Now, what are the facts? We say the n>oM 
I nivn^uUM collikons an partial ones, gnptes. Welt, there u Ik. 

I flutfa^, most probably due to magnesium at X joo, and tbu flub^ 

! of ipagnesmm is the lowest tpmperaturL mdicatioa of, the eidsl- 
I enci I? mognesinm , if msgnesimn 'liecgines luminous at all by 
virtue of Its tanperiUure,oiie of the hist things revealed to ns , 
spectroacoficafly m the particular flulmg in quesdon We 
may also note ^ longeat lines seen m thf hydrageq flame 
(tf irpn, calcipm and magnesium as well Those Imet we ore 
pr*bfu,'<i m censidenng os mdicaiions of an enommus numtier rtf 
nazes among jhM metcontic parUcles. But that is pot all 
GeiM faithefitlw^ that there will bu a small number of end 
on cmlvauiw fpvu^ na the highest pomible tempeiaturc. Belag 
students of science, we arc of course anxious to know what coo- 
I ditfons a/i present in a case of thal'^ind , that is, we want to 
I know what the pomilde results of the highest tempantutp wiH 
be. The natural thing, I think, u to go to the apn, wbkh is 
pRtty hut, and then find out the very hottest place, which we 
can do by ipeaiis of our spectnSacopcs, and then stpdy very care 
folly, for years even, the spectroscopic indications in that parti- 
uikriy hiKtiist pkee of the nearest 'Wai.zshich we can get at, I 
hope you wilt acknowledge that that w a philosophic way of 
I to work Ihus we an kmled in wbat is called the 

I chrunmepbero of the sun. The upper atmosphere of the sun 
I must be rapidly coolmg, buttk. iihmaua|diere is a tbip envelope 
I some 500Q nr 10,000 imilea thJcbTjiui iiuUide the pbatospbe|l!i 
I agreed to lx the hottest part of the sun within our Len, and th«e> 

I fore any lines wfoch we see simHoI to that region are calM 
chromospheric lines, and they ihiiuM be proper to high tempers 

I ' The ehromospbenr line D, repnnenu a hni near the sodium 
I hnc 1) in the solar spectrum, which with a few others has the 
' prpuil pre eminence of nearly always being bright , hence we 
' aumiuM. that we have aomc^ng hotter than anything ebie 
whloh exists at the exterior level of the solar ptuHosphen 
Running in couples with this Ime p, there k another in the bhie 

Tm. aj.— H w Gras* Nebuk 


contauis something like fifty lines, which have already been as the sun is a thing that we can get at hettei than any of the 
meaaaied , but in the aUs s spt to enlarge, a gieat many cif these other stars, because it k so near tiTus, a mere trifle of 90 nulUons 
have been left behind of miles or so, we are justified in saying that these two hna 

You will see, however, without sny diflSculty, that the spec represent, in fact, the spectrum of the hottest part of spoce 
trum shows many bright Imes, that being so, an atunmt alxiut which we can be alaolutely certain Hence U is very 
has been made to deteimine (he positions of sU of (him The interesting to inquire whether or not these tao lines exist in the 
rtsult it really extremely interesting We find, in lact, that nebuLe as representing the high temperature results of end on 
there may in all probability be three perfectly different sources collisions. 

of the tolgbt lines which, Uken together, build up the so-called They do exist in nebula, and in some of tlicm they are amoiH. 
spectrum of the nebuk In the first pkee, I showed yon Ihat the most sinking indications m theniectrum 
when we expenment with meteoritic dust in our kboratones So that we finil in the spectrum of the nebuJs rf Orion, when 
it has not beu subjected to a low presswe very long before it it is carefully stuilieil, indications of the gases which an, known 
beghM (o five out certain compomids of carbon, mingled to be occluded in meteorites, and which are perfectly prepared 
»l*h hydrogen gas, ind we find thaMij the nebula of Orum to come out of them the moment you give them the least 
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port ot the spectrum, represented by acertain wave lengtn (4471 > 
I which behaves always m the same way, 1 e it is almost always 
I seen very bright, and it is never seen dork among the Fiaunhof^ 
bnes m the sokr spectrum brunt the solar point of view then. 
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chance Then, abo, there u the indication of the reanlta 
of an infinitely greiu number at nacea in the ihaiw of 
Unet of metal* which we aee at tne tempetatnie of the 
Qxy hydrogen flame, but which we do not aee to well 
at the tempcnrfnre of the arc and the nark ; and, on the 
other band, there are indicattons of the reanlta of high 
temperature which wi can atudy in the ann, and tuch obvious 
indieatiooa of high temperature that we get the two line* : 
which I have referred to, neither of which haa ever been aeen I 
m fiur in any terreatnal laboratoqb although they are very 
familiar indeed to atndenU of aolar wyaic*. 

The total reault of all thi* inouiry ha* been that the mean 
temperature of the meteontic phenomena brought before ua 
by the neliula of Orion ia diatmctly low That la a reault of ex 
treme interest and importance, bMuae, remembering what was 
said about the objection to Ijtplace’a mcw of high temperature 
go* becanae it violated the laws of thermodynamics, we have 
now, after minute study, come to a conclusion regarding the 
structure of these nebulie, which is quite in harmony with the 
laws of thennodynamics. 

When the sene* of lines amociated with high temperatures 
was flrst recorded in the spectrum of the nebula:, I stated that 
poMibly this might be due to the &ct (hat in regtons of space 
where the pressure sdwayt operative is extremely low, we might 
be in the prcseiice of chmuM fisrms which ore nnfiuntlUr to us 
here, because all (hat we know of here chemically it the result 
probably of considerable temperature, and not veiy low jKeature 
It was tnerdbie supposed that these lines might represent to us 
the action of nnfii^iar conihttom in space Thus, if we have 
a compound chemical substance, and increase its temperature 
sufBciently, the thing goes to pieces— is dissocuitM , but 
imagine a condition of thuigs in which we have that aaim. 
chemical substance for a long time exposed to the lowest pos- 
sible preasnre Is it poisihle that that substance will ever get 
pulled to bits? If so, we may imagine ports of sinct which 
will contain these subsUnces pull^ to b^ which reaUy con 
stitute finer forms of mailer than our chemical substances. So 
that we may logicatly expect to get the finest possible molecule* 
os distinct entitTes in the regions when, the pressure is the lowest 
possible. These forms ore, of course, those we dwuld expect 
to be produced by a very high temperature brought oo by end 
on ccdlisions , b«ice the line of thoughl is not greatly changed 
in both these explanations, and I think that probably future re 
search may show that we are Justified m looking to both of 
these posnble causes as Ihosc which jiroduce for u* those so- 
called '‘chromospheric lines’ which wt find in the spectrum 
of the nebttfae 

However that may be, we have arnved finally at the con 
Uuaion that the temperature of these nebukc is low on the 
meteoritic hypothesis. 

I have already referred in my previous lectures to l>r 
Hugdns’i views connected with the nelaiLe and stars, and yon 
wilfUieTefore quite understand that I am delighted to fiml that 
Dr Huggins has now come to the conclusion that in nebulic we 
have diMinctly a relatively low temperature In 1889 Mr 
Hugi^s wrote ‘ “ They [the nelMbc] consist probably of gas 
at a nigh temperature,” hut in (he address of 1891, to which I 
have already had occasion to refer, he gives this view up, and 
refien to “the much lower mean temperature of the gaseovis 
maos wAuk toe shouU ixfieft at sa early a s/iigt of eottdema- 
tim" '/• 

1 am also glad to sa> that Dr Keeler is also iwrfectly pre 
pored (oacceptthe view I have liecn insisting on. So that, if the 
opinion of astronomers of rLjpute is worth anything, wl do seem 
to have arnved at very solid ground indeed on this point, so far 
as a consensus of opinion can make any ground solid 

J Norman TxicKvisit 
{fo be lonttnued ) 


rHE RARER METALS AND THEIR ALLOYlt^ 
'^HE study at metals possesses an irresistible charm for us, 
qaitc apart from it* vast notional importance How many 
of us made our first saentific expenment by watching the 
melttiig of lead, little thmking that we should hardly have 
done a bad lift * work if the expenment had been our last, 

1 PJt^ voL )ilvt.p. u. 

* In lUs vinluig at itn passage, d>a italics and notes of exclamation are 
adiw.-^ S I- 

* A nUm svsafbg discontisndellvcred at the Royal Inuftailon on March 
’ij, hv ProCllo5i?pA“»««’ CA K R S 
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provided we had only undeatood its full signifies nee. Mowfew 
of us fomet that we wittfhUy observed at an earivM Ite meltttg 
in an ordinary fire of some metallic toy of oftr chlldfood , and the 
experiment has, like the “Flat iron for a &tthiiig,”in Mr*. 
Ewing's ebarmug story, taken a promment pboe in liteiatnre 
which clahnt to be written for children Hana Andeisen'a ftiry 
tale, for instance, the “ History of a Tin Soldier,” bos been 
read by children (d oil age* and of moat nations. Thcromantic 
modents of the soldier’s eventful career need not tie dwelt upon i 
I Jmt J may remind you that at its end be perished in the flames of 
ordin^ fire, and all that could wbs^uently be found of him 
was asmaii heart shaped mass. There is no reason to douU the 
perfect accuracy of the story recorded by Andersen, who at jeast 
knew the facts, though his statement u made in popular fau^iuagc 


have been out & place, fnit the latest 8._,_ 

described, and the record is suflident to enable u* to fodtt^ 
opuiioa.tW he was compoaed of both bn and lead, certain aflm 
of which metals will burn to ashes like tinder His unifom 
was doubtlesB richly ornamented with ^d lace Soake sdulll 
amount of one of the ntrer metals had probably— for on this 


by unihng with the gold, formed the h ^ 

the fire would not melt, as its temperature canid not have 
exceeded 1000“ ; fur wi ore told that the golden rose, worn Iwtbe 
ariute who shanxI the soldim'’8 fate, was also found unmmted 
The main point is, however, that the pretence of one of the 
rarer metals must have endued the soldier with his singulkr 
endurance, and in the end left an Incorruptible record of him ’ 
This has been taken os the starting point of the lecture, because 
we shall see that the ordmary mebut so often owe remarkahie 
qualities to the presence of a rarer metal which fits them for 
special work t 

Thu early love of dilIsIs is implanted in us os port of our 
“ unsqnanderud hentage i>f senbments and ideals which has come 
down to us from other ages,” and future generations of chihifan 
,will know far more than we did , for the attempt will be mad^o 
teach them that even psychology is a branch of molecular physics, 
and they will therefore see for more In the melted toy than^n 
shkpelest mats of tin and lead It is really not an' inert thmg . 
for some tune after it was newly cast, U was the-teenc of intdjSc 
mdlecnlar Rctivity it nrofagblyts never molecuUrty (niidKiD)l, 
and a sbght elevation nt temperature will excite in it rapid atnt^ 
movement anew The nature of such movement 1 hi^ 
indicated on previous occasiona when, aa now, I have tried to 
interest you in certam pwpertica of metals and alloys. 

This evening I appeaU inciilentally to higher feeUnn than 
interest, by biugmg lieforc yOu certain phases m the llfiHiisttify 
of metals which may lead yw to a generous appreciation of the 
many excellent quoutie* th^ posteac . 

Metals have been sadly miittindentood In the bebrf that 
animate beings are more mteicating, exiierimenleis have neglected 
imhah, while no form of matter in which lift can be lebopilslhd 
fan humbh. to receive encouragement Thus it happen* that 


suhnutted to tha Koysl Sqaetv for thor development, culture, 
and evim for their “ eduoatfon,'’ ’ which may, it it true, uMmotety 
make them uaefidmettdliiitiiijal agents; as Certain micro-atgsnitin* 
liaVeslready piDvdd their abilftyto'pioduceaiseninigtted h ydrogen 
from oxide oTarseiuc* 

It win not bcjdiCciill.ttt show- that mrth ods- w hich have proviod 
so fruitful in results when applwd to the study at living things 
are singularly npplicalile to metals and alloys, whidi really present 
close analogies to liv mg orguiismx. This must be a new view t» 
many, and it may lie mid, “ it » well known that uneducated 
races tend to peraonify or animate external nature,” and you may 
think It Strang that (hu attempt should lie made to trace analugiex 
which must appear to be remote, between moving oigknismi and 
inert ollovs, but “ the greater the number of attnbutes that^iUach 
to anything, the more real that thing «.”• Many of the lets 
known metals ore very real to me, and I want them to ho *0 to 
you ( listen to me, then, a* apeakl^fm my silent metalbc fttends, 
while 1 by to secure for therii your synmathy and esteem. 

First, as regards their o^n aind early hirtory 1 folly 
1 Dr Pwey Kranklaml ipocially refcn Uxih* *' wfoesrion * of bacilh far 
■dapniiX ifwm to altered condmoiit. Reyi 'SfC. Pree , voL Ivl , itpi, 

■^/Shrmu-r Chem Arw, Feb. IS. tkM. P w. 

■Lout, ‘Mttaptijiik i49,qaoM<tlvtUSi|Wdrlfk ’'P 
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■hue Mr.l«clgrer» bsMcf m to thdr otUn, and think that a 
fktawcBnaatkia wilt ipaak of the evonqon of raetala aa we 
noa do of that of adpniia; and that ohaemta will natnimlfy tnm 
to the inn aa the $dd In which thia evtdntkm can heat he atndxd 
To the alehemiata metala were veiy liviiig indeed , they treated 
them M if t)^ wen, and had an elaborate phaimacopcein o( 
“ mcdicina” which they freely adminiatcred to metaU m the 
hope of parfectmK their constitution If the alchemuu 
cooelantly draw piuallelB between bving thinns and metals, it 
is not because th^ were ignorant, but because they recogm^ 
in metala the poaaeaaion dT attnbutea which cloaely reaeipble 
thewe oigainaois. “ The first alchemista were gnoatica, and 
the old belieb of Egypt blended with those of Chaklea m the 
lecond and third centuries. The old metala of the Egyptauis 
represented men, and thia la probably the origin of the Himim 
i.»lus of the middle ages, the notion of the creative ])ower of 
metala and that of life being confounded in the same symbol 
Thus Albertua Magnus traces the infl.ence of congenital 
defects in the generation of metala and of ammola, and Naail 
Vaicntiiw aymboliaea the loaa of metallnK character, which wc 
non know is due to oxidation, to the escape from the metal of 
an indestructible spinl which flies away and becomes a soul 
On the other hand, the “ reduction ’’ of metals from their oxides 
inis supposed to give the metals a new existence A poem ■* of 
the thirteenth century well emlxxhes this belief in the analogies 
I art ween men and metala, in the quaint Imes — 


Theduahsm m. so often recognise irt human lift becontet aUotro 
piam in metals, and they, atmngely enough, seem to be restricted 
to a single form of existence if tb^ are abtidutely firee from con 
taminabon, for prolnbly an atsKuntdy pure metal cannot paas 
from a nonnal to an alintropir state. Last, it may ^ clairoed that 
some metals possess attributes which are closely allied to moral 
ouahties, ftir, m their relations with other elements, they often 
display an amount of discnmination and restraint that wtwd do 
craiht to sentient beings. 

Ctoee as this resemblance is, 1 am fiu&omattnbutiiig conscious 
ness to metals, as their atomic changes result from the action of 
external agents, while the condiitt of mntcious beings u not deter 
mined from without, but from u ithin I have, hoarever, ventured 
to offer the introduction of tins lecture m its present fisn^ because 
anv facts which lead us to reflect on the unity of plan in nature, 
will aid the recognition of the complexity of atomic motion in 
metals uixin which it is needful to insist 


iloselj I 


I life were connected in the minds of the 

“ Who said these old renowns, dead loim could make me 
frirget the living workl?" are words which Owning places 111 
the lips of niracelsus, and we metallurgists are not likely to 
fiiiget the hving world , we borrow its definitions, and appi) 
them to our m^als. Thus nobility tn metals aa in men means 
(wednm from liability to tarnish, and we know that the rarer 
metals, hke the rarer virtues, have stnguUr power in enduing 
ihcir more ordmary associates with firmness, elasticity, strength, 
aiul endumnee On the other hand, soma of the less kuowii 
metals appear to be mere " things” which do not exist fiir 
themselves, but only for the sake of other metals to which they 
osn be united Thu may, howcier, only seem tn lie the cast 
liecauie we as yet know so little about them The question 
naturally arues, how can the analogies between organic and 
ijinivamc bodies be traced ? I agree with my colleague at the 
tcoU, des Mines of Paris, Prof Urtsun Ic Verrier, in thmking 
that It is possible* to study the biulugy, the anatomy, and even 
thepathology of metals. 

The anatomy of metris -that is, their structure and framework- - 
d by the aid of the microscope, but the me^od of 


The foregoing remarks Imee special significance in leiatum 
to the influence exerted liy the rarer metals on the ordinary 
ones. With exception of the action of carbon upon iron, 
probably nothing u more remarkable than the action of the rare 
metals on those which arc more common, but their peculiar 
influence often involves, as we shall see, the presence of carbon 
m the alloy 

Which, then, are the rear metals, and how may they be 
isolated ? The chemist differs somewhat from the metallurgist 
as to the application of the word “ rare ” The chemutthinka of 
the lanre” of a compound of a metal , the metallurgist, rather 
of the difiWuUy of lading the metal from the state ii com 
Innation in which it occurs in nature 
The chemist in speaking of the reactions d salts of the rarer 
metals, in View of the wide distnhiition of limestone and 
:, would hardly think of cither calcium or manganese as 
ong the rarer metals The metallurgist would consider 
inittcalcium or pure manganese to be very rare, i have only 
recently seen comparatively pure specimens of the latter 
TTie metals which, for the purposes of this lecture, may lie 
included among the rarer metals arc (i) thoM of the 
I platinum group, which occur in nature in the metallic state , 
I and (a) certain metals which in nature are uaially found as 
I oxides or in an oxidised form of some kind, and these are 
[ chromium, maiwncsc vanadium, tungsten, titamum, rirconium, 
I uramum, molybdenum (which occurs, however, as sulphide) 
Incidental reference will be mode to nickel and cobalt 
Ofthe 


iiyroli 

lieing 


evening lecture delivered in 1891, is rendering admirelilti l 

in enabling both the biolagy and pathology of metals to be 
studied, for, just as in biological oral pathological phenomena 
vital fonttions and changes of tissue are accompanied I7 
a nse or fidl in temperature, so molecular changes in metala are 
attended wdth an evolution or ahnqition of heat With the aid 
of the recording pyrometer we now “ take the temperatun. ” of a 
nia» of metal or alloy in which molecular disturixmee is sus 
peered to lurk, as surely as a doctor does that of a patient in 
whom fiebrile symptoms are manifest. 

It bos, moreover, k»g been known that we can submit a metal 
or on alloy in its normal state to severe stress, record its power 
of endunuKC, and then, by allowing it to recover from fotigue, 
Mudde it to regainsome, at lois^, of Its original strength Thehuman 
SMkigies of metds are really very close indeed, for, as is the case 
with our own mental efforts, the internal molecular work which is 
drare in metah often strengthens and mrigoratet them Certain 
wreats have a doable existence, and, according to circumstances, 
their behaviour may be absolutely harmful or entirely beneficial 


^tribmsd to Jcbiui do Mtsmii;, who'with CiuiUiiim ^ Lanii 

ffWMm dk U Xtn U tlton dw iditor of ibo odulon of 1814 of thU 
ci fetlistod work, doobts, howovor, i^hrt the attrllxidan of the amfimint 
w to Mpyu g k oonocto 

* "la Mtuonu]^ in Franoe," i 8 im, p. » 
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metals of the platinum group I 
intie , wc arc indebted for a niamifi^t " 
library to friends Messrs. George 


, I propose to say but 
indebted for a niagnifi^t disidivy of them in the 
■ ■■ ra. George and Edwanl Matlhej 


You should spccully look at the s^ndul mass of pallatBum, 
extracted from natiie gold of the value of 3,500,000, at the 
melted and rolled indium, and at the masses of osmium and 
rhodium ho other nation in the world could show such S|x-cimeBS 
os these, ami we art Justly proud of them 
These metals are so interesting and iwe-cious in themselves, 
that I hope you will not think I am taking a sordid view of them 
by saying that the contents of the case cxhibitctl ui the hhrarj 
are certiroilj not worth less than ten thousand pounds. 


the problem is to remove the oxygen, and this is usually r( 
either l>y affording the oxygen an o|iportunity for uniting with 
anothei metal, or by reducing the oxide of the rare metal by 
carbon, aided liy the teanng effect of an electric current In 
this crumble iheic is an intimate mixture, In atomic proportions, 
of oxide of chromium ami finely divided metallic aluminium 
The thermo-juncuon (A, hig i) ntthe pyrometer which fomed 
the subject of my last hndny evening lecture here, is placed 
withm the crucible, B,and the spot of li^t, c, from the galvano 
meter, D. with wluch it is connected, indicates on the screen that 
the temperature la gradually nring You will observe that as 
soon os Uie pomt marked loio* is reacheii, cneriwtic artoii lakes 
ploM the temperature suddenly niiiig above the melting point 
of platinum, melts the thermo-junction, and the spot of light 
swinmivlolently , Isit if the erudblc be broken open, you will 
see^ a ma* of nielalllc ihromlum has been liberat^ 

The use of alkalme metals in separating oxygen from other 
metals is well known I cannot enter into its birioty here, 
beyond saying that if I were to do so frequent r - 
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the hoMwied nama of BeneUiu, WShler, end \IViiikler wooM 
be denuuided ^ 

Mr Vautin has leeently diowft that gmudated ahuoimiun 
may readily be prepared, and that 4t tenden great service 
when empknud as a reducing agent He has lent me many 
specimens of rarer metals which have been reduced to the metalbc 
&te by the aid of thi* iinely*gnawlated aluminium 1 and 1 am 
Indebted to his amistant, Mr Picard, who was lately one of my 
own students at the Ro^ School of Mines, for aid in the pre 
paiation of certain other spedmeu which have been isolated in 
my laboratory at the Mmt 

The expenment you have just seen enables me to jostafy a 
statement I made respecting the discrimuiating action which 
certain metals appear to esert. The relation of aluminium to 
ot^ metals is very singular When, far instance, a small 
quantity of aluminhim is present in cast-iron, it protects the 
tiUoan, manganese, and carnon from oxidation * Ttie presence 
of nheon in aluminium greatly adds to the brilbancy with which 
alummium itself oxidises and boms.* It is also asserted that 
ahmiinnim, even in small quantity, exerts a power&l protecuve 
action sgs^ the oxidation of the silver sine alloy which |s the 
result of the desUvensation of lead by tine. 

Moreover, heat alumimum in mats to redness m air, where 
oxygen may be had freely, and a film of oxide which is formed 
will {noteet the mass from farther oxidation On the other 
hand, if finely divided alumimum finds itself in the presence of 
an oxide of a rate metal, at an devated temperature, it at ono. 
acts with energy and promptitude, and releases the rare metal 
from the bondage of oxidation I trust, therefore, yon will con 
suler my claim that a metal may posaeu moral attributes has 



the explodon takes place with much disruptive power when 
alumimum reacts On oxide of lead m nsnie, and that if ocarsety 
ground, fused litharge be substituted farted lead, the action is 
only accompanied by a rusbiim sound. The leSuh is, therefbte, 
much influenced by the lapidi^ with which the teacUon can he 
transmitted throughout the mass. It is this kind of expmiment 
which makes us turn with such vivid interest to the tesiching of 
the school of St. Claire lleville, the members of which have ren 
dered such splendid services to idiysics and metallurgy They do 
not advocate the employment or the mechaniim of molecules and 
atoms in dealiiig with chemical problems, but would sfanply 
accumulate evidenee ns to the ^ysical circumstancea unto 
which chemical combiiution and diasociation take place, viewini, 
these as bdonging to the same class of phenomena as solidification, 
faslim, condenmtiota, and evaporation They do not even insist 
upon the view that matter m minutely granular, but m all cases 
of change of state, make caknlations on the basis of work done 
viewing changed “ internal energy ” as a quantity which sboiild 
reappear when the system returns to the initial state. 

A verse, of some histoncel interest, may appeal to them. Ii 
occurs in an old poem to which I have already rderred at beiim 
connected with the Raman de la Hast, and it expicaues natutrs 
protest against those who attempt to imitate her world by the use 
of mechuical methods. The “ argument ” runs thus t — 



A uns M aoflleiiT nopliuUqiia, 
Qui n ine qiM d art mfcfaiuiiquc 


If the “ use of mechanical art ” includes the study of chemutry 
on the basis of the mechanics of the atoms, 1 may be permitten 
to ofler the modem school the following rendering of nature’s 


An explusiun such as is produced when aluminium and oxidi 
of lead are heated in presence of eaih other, which suggested 
the reference to the niil French verse, does not often occur, as 
m most cases the reduction of the rarer metals by slnmiiuuni 
u effected quietly 

,£irconium is a metal which may la so reduced I have in 
this way prepared small quanuties of nrcomum fiioin its cnudi 
and have fnined a greenish allciy of cxtiaordinary strength hy 
the addition of A per cent, of it to raid, end there sie man) 
circumstances which lead to the belief that the future of tuconiuni 



been justified Aluminium, moreover, retains the oxygen it bos 
acquim with great fidelity, and will only port with it again at 
very bigh temperatnies, under the influence of the electnc arc in 
the presence of carbon 

[A suitable mixture of red lead and alummium was (floced in a 
sn^l crucible heated in a wind famace, and in (wo minutes an 
explosion announced the termination of the expenment The 
cnidUe was shattered to fragments.] 

The aluminium loudly pirotests, os it were, against being 
entrusted with such an easy task, as the heat enmndeied by its 
oxidation had not to be used in melting a difficultly fusible metal 
like chromium, the melting jxifnt of i^ich is higher than that 
of i^num. 

It IS admitted that a metal will abstract oxygen from another metal 
If the reoLtiosi is more exothermic than th^ by which the oxide 
to be decomposed, was originally iormed The heal of formation 
of alumina u 391 calories, that of oxide of lead 11 51 calories, so 
that it might w expected that metallic alumimum, at an elevated 1 
temperature, would readily reduce oxide of lead to the metallic ' 


The lost experiment, however, piroved that the reduction of 
oxide of lead by aluminum is effected with explosive violence, 
the temperature engendered ^ the reduction being sufiiciently 
high to vofatlliee the lead Experiments of my own show that 


1 An taltrodiix mnr, by H F Kallcr, oo iba ivdiiction of o 
mM^Tby MhWBiMiikr <>■ found in tte /amyml of iht A 
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will be bnlliant and useful. I have reduced vanadium and uramnni 
from its oxide by means of aluminium as well as manganese 
which IB easy, and titaimim, which is more difficult. Tungsten 
in fine specimens, is also before you, and alhiaion will be madi 
subsequently to the uses of these metals. At present I would 
draw your attention to some properties of titanium which are nf 
special interest It bums with bmliant sparks in air , and as few 
of us have seen titomum laim, it may he well to bum a Httle 111 
thu flame [Expenment perform^ ] Titamum appears to be, from 
the recent expenmentsof M Moissan, the most difficultly fiudhle 
metal known , but it has the smgulsT propeity of bunung in 
nitrogen— it presente, m fiu;t, the only known mstance of ^vnl 
comlaistion in nitrogen ' 

Titaraum may be readily reduced from its oxide by the oad of 
aluminium. Ilerc are cotundcnble masses, suffidenlly pure far 
many purposes, which I have recently prepared in new ci this 
lecture 

The other method by which the rarer metals may be uadatetl 
u that which involves the use of the electrical fimiisce In this 
connection the name of Sir W Siemens should not Ixi 
fuigotten He described the use of the electnc arc furnace 
in which the carbons were arranged vertically, t^ 
lower carbon lieing replaced by a carbon cnidlde, and 
in 1883 he melted in such a famace no less than ten pounds of 
platmum during an expenment at which I hod the good fortune 
to assist It may fairly be claimed that the laige furnaces with 
a vertical carbon in wMm alumimum and other metals ate now 
reduced by the combuied electrolytic action and tearing 
temperature of the arc, are the direct outcome of the work of 
Siemens. 

In the development of the use of the electnc are far the 
isoiation of the rare, difficultly fusible, metals Moissar stands 

< Lord RsylaM has sliic* ilstsd that iilanium don a«t coablM with 
nxon and If Gnnti point* out that lithium In comUaliia whii nhrogen 
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ii tirt front nuk. He pdnti oat > that Ikiprez * mied lo 1849, 
Arheat DfOdaced by the arc of a poweifrJ pile , but Moiaaui 
was tte nnt to emplor the are in radi a tray as to aepamte tts 
■ Tffihedoea 


j> empl^ 

haot^ eSect from theelectrcdytica 
in a homont 


ig 8(X> amperea and no 


, dilyn , , 

A aupport or base for the metal to be reduced ia n^od, and 
tUa is a£Med by magnesia, which appcon to he abulutely 
itaUe at the utmost temperatures of the arc An atmosphere of 
h ydrogen may be emplc^ed to avoid oxidation of the reduced 
metal, which, if it la not a volatile one, remains at the bottom of 
the ctBciUe ahnoat always associated with carbon— forming, in 
fiwt, a carbide of the metal I want to show you the way in 
wtlM the electric fotnace is used, but unfortunately the re 
dnedona are usually very tedious, and it would be imuuaaihle to 
actually show you much if I were to attempt to reduce liefon. 
you any of the rarer metals , lait os the main abject is to show 
you how the furnace is used, it may he well to ml some silver at 
a tempetaiure of some and subsequently to melt chromium 

in thefiirnaoe(Fig a). This fomace consuts of a clay receptacle, 
A, lined with magnesia, H A current of doamperes and 100 volts 
ia introduced by uie carbon poles, < , < , an electro-magnet, u, w 
pnrvaled to denerl the arc on to thi metal to he mJtcvl |Hy 


will lender slil) greater servicea? My object in this lecinn. is 
mainly to introduce you to these metab, winch hitberto few of 
us have ever seen except as minute cabinet Specimens^ und we 
are greatly mdchte<l to M Moiaaan for sending na beautiful 
specimena of chmmitmi, vanadium, aranhim, aheomum, tungiten 
molybdenum, ami tiiamum [These were exhibited ] 

The question naturaliy anscs Why b the future of their oaefut 
ness ao promismg 7 Why in they likely to render better aervKt 
than the common metals with which we have long been fiimiliar ’ 
It must In; confessed that ns yd we know but IHtle what acrviuvs 
these metab will lemlcr when they stand alone j we have yet to 
obtain them m a state of purity, und have yet to study their pro 
pertius, Imt when small qimntitiesof any of them are associated or 
alloyed with other metals, there is good reason to believe that 
they will exert a very ixiwerful influence. In order to explain 
this, 1 must appeal to the pliysHnl mitlusl of inquiry to which I 
have already referred 

ft IS easy to test the strength of a metal or of an alloy , it w 
also easy to detemune lU electneul resistance If the mass stands 
these tests well, its suitability for certam |iurpuses is assured , 
bntnsubth method of mvcxtigalion has lo.-en afoirded by the 
resitUx of a researrh entnustol to me liy n eommitlex of 



^ of the are and of the 

For this iNirpuse It 

was fouml convenient to make the furnace much deeper than 
would oidmanly be the case ] 

It must not be forgotten that the use of the electric are Iwt ween 
carbon poles renders it practically im|)ossibIe to prepare the mie 
mMb without associating them with carbon, often forming tnu, 
cubito , liut It b posnlile in many cases to separate the cartion 
^ treatment Mouwan has, however, opened up 


. at field of industrial work Iqr placing at our dkpoiaJ prectieally 
all the rarer infosibie metab which may lie reduced from oxides, 
and It IS necessary Sot na now to consider how we may best enter 
upea our hhenbuice T>Nie meinbeni of the group which we 
have known long enough to'fippreriate are chronnum and man 
ganase, and thw we have only known free from carlion for a 
■few months. In their carburised stale they have done cxcellciit 
service m connection with the metallurgy of steil , and may wt 
not hope that vanadium, moljrbdenum titanium, and unuiiuni 
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the Institution of Mdhanu.'ul 1 ngiiiterh, mcr which Dr 
Vmlcrson, of Woolwich, presidLs Wc run now guthir 
much information lu to the way in whiih r ina-w of mctul 
has unangeil itself diiniig the coobng from n molten condition 
which IS the necessary step in fashioning it into a useful form , il 
IS (Nnsible to gain insight into Ihe way in which a inollen mass 
of a metal or an alloy, moleciilarly settles itself down to its work 
so tonicak, and wc can form conclnsions ns lo its |)rol»hle sphe*re 
of usefulncn. 

The method isa gmphii one, such as this iimlieiicc is fmiilur 
with, for Prof Victor Horsley has shown in a masterly way (hat 
traces on smoked paper nuiy form the record of the heart s nciion 
under the disturbiiig influenee caused by the inlrwuon of a Imllel 
into Ihe human body 1 hope to show you by sunUar rci-nrds 
the effect, which though disturbing is often fiur from |ire 
judKwl, of the introduction of a small quantity of a foreign 
element into the “syslemi” of n nietal, anil to justify a 
statement which 1 made earlier, os to the applicalMlily of 
physiological methods of mvesbspllon to the study of metals. 
In order that the nature <>f this methivl may be clear, it 
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HUM Ik. rLnuiiilii.r<xl thal if a thermometer or e pjrumetcr. a» 
the caie nia) Ik, u plunm^l into a moM of mtter or of molten 
metal, the temperatare mil fill condniKmity tintU the leater or 
the metal tx^nii to Iwcome tolul % the temperatare mil then 
remam coiLStant until the ahole nMM b ai^^when the down 
nerd enune (tf the temperature ut tenniieii Thii little thermo 
junction If) filuni^ into a maw of doU ) an electric current is 
in popular laiiKUR((c, generated, aiM the strength of the current 
a proportional to the timperatnie to which the thermo junction 
IS raura , so that the spot of light from a galninometor to which 
Uic themio lunction u attaciM enables us to measure the 
li-mpeiatnrt- or, liy the aid of photography, to record any 
thermal rhnnges that may occur in a hrated mass of metal or 
alloy 

It IS iM'ly iictLSsarvfor iHir |>urpaav to UK a (xirtion of die long 
<khIc ami to itutke that portion of the scale moi-alilc IaI mi 
try In trace liefnre you the curie of the freeunc of pun gold It 
mil be necessary to mark Ihi position occupied by the moiabli 
spot of light at regular inter\-als cf time during u hich the giild u 
near 1045*, that is, while the metal is beiouiuig solid hiciy 
time a metronome lieats a second, the white screen A (K% 3),a 
sheet of iwiAr mil lie raised a definite number of inches liy the 
gearing and handle, B, ami the ixwltlon successiiely occujMesl liy 
the spot of light, t , mil Ik insiKetl by liand 

\ ou set that the lime terniyieraturc cun e x, y, so traced is not 
( ontinuous The freezing juimt of the metal is eery rlenrle 
nuirked by the honrontal portion If the gold is very jrare the 
angles are sharp, if it is impure they are runndeef If the 
metal had fallen Iwluw its freezing point without actually tic 
coming solid, that is if sniicrfUiion or surfiision had occuireil 
then there would Ik. ns is often the case a dtp where the freezuig 
begins, and then the tem|ierature curve rues suddenly 

Tf the mttnl is tiloyetl with laigi quantiUes of other metals, 
then there mni Ik seieral of these freezing points, as sm-cessne 
gniups of alloy s fall out of solution The rough diogrammalte 
method IS not sg^lcntly delicate to eiuble me to trace the 
sulsudinatc isnntl^*'^ th^ are of ittal impewtanee to the strength 
of the metal or alloy, and photography enables us to detect them 
naidily 

Take the cist of the tin nipyier senes you will ae-e thal as 
a mats of tin ropier alloy eisils, there are at least two distinct 
freezing points At the upywr one the main maw of the fluid allot 
became solid at the lower, some eleltnite group of itn anti coyiper 
atoms ^1 out the position of the lower point de|iending u|x>n 
the compositHin of the nuiss 

{To A, ,o,if,„ii,n 


THE lAsTITl HON Oh MhCHAMC t! 
hNoJNhhA's 
'1'IIE ortlinnry spring miiting of the Instiliitsm of Me-ehanunl 
* Engineers wa-s held on Wetlnesilay and hntlny eiening of 
last week, April 34 nml 30, the l•resKlent I*nif Alesninler H 
\V Kennedy , h R S iKCiipy ing the t hair both eienings The 
roltuwing was down on the agenda of the meeting Vljoumetl 
(Uscusskm on Captain 1 1 RinH Sankey’s ^per on " Ciinenuiig 
Ilf Steam Engine's liy 1 hroltling and by \ anablc Expansion ' , 
the “ Thirtl Report to the Alloys Research Committee,” by Prof 
W C Roberts Austen, C M , > R h , “ Appendix on the Him 
inatKin of Impurities during the lYocess of making ‘ Best Selected ’ 
Copper," by Mr Allan Ciibh “ Apyicndix on the ISromelnc 
]< xamlnatiun tif the Alloys of CojUKr and Tin,” by Mr Allred 
Stansfield 

In the discussion on Cujilnin Sankeys yiaiier a numlar of 
members spoke As a general result it nuiy lie staled that the 
(xisltinn token by the author in his pajK'r was supported, \u 
that for certain purposes, gmeniing by means of the throttle 
valve was to be preferred , whilst under other conditions vanaUe 
expansion goiernnrs would hnie advaulages over the other 
method Captam Sonkey m hes contribution impartially discussed 
both systems, and his paiier iime U taken as a good model of 
what a memoir of the kind shoiikl he, no undue bias lieing shown 
on either nde 

The report of IW Rolierts Austen was perhaps of even 
greater mterest than those which hare preceded it, whilst the 
two appendices of Messrs, liibb and Stansfield discussed 
iui|xirtant practical detaihe A nsiuest had been made that the 
iinestigationsdf WariHirgand legetmeier on innIeTuIar |vitosily, 
M) I33I,AOL 52] 


and their observations on the “ Electrolysis of Glass”* shoold he 
repeated It will be remembered that atoms of sndhim were 
made to pass through glass at a temperature of joo*' C under the 
influence of the elwtrfc current lithnim atoms were then made 
to follow atong the tracks or molecular galleries left by ibe 
Sodium, the fathuim having a lower alomu; volume and weight 
than the sodium When potasanm, having a higher stonne 
we^ht and volume, was substituted it was not found poerible 
to trace out the sodium. We are thus, the author laid, 
confronted with a molecular porosity which can in a sense 
be gauged, and the mechanical influence of the vabnne of 
tlie atom is thus made evident It will also be endeni 
that there is a direct connection between the properties of n 
mass and the volume of its atoms The results previously 
obtained were entirely confirmed and somewhat extend in the 
expenments the author had undertaken The septa, or dtvidmg 
' partitions, m these fresh expenments, were nuuie mostly of 
soda gitss, of which thick bulbs wore blown from bumneter 
' tulie In most of the experiments the glass was electrolysed, usIih; 

' mercury and an amalgam of some metal as cathode and anode 
1 respectively The tem|ietatare was fljom 350" to 350* C TV 
electroinotiee force employed was ico lolts, and the current in 

of an ampere, and was sometimes ns high as one fiftieth of pn 
ampere When the glass laillis were employed tlwy soon liecamt 
tracked, and the free pasaw of the current fus^ the glass, 
fiirming a well roundctl hole In each experiment a safety 
I fuse was plaeed in series to xtnp the current in case ol 
lireakage In ex|KnniintK in which soilium amalgam had 
I lieen placed in the bull) and pure ineicury outside, sodium 
I |iassc<l into the mercury to the extent of 00^ gramme 01 
i o 46 grain In one cxyKTimeiil which lasletl eighti'cn hours 

I the amount of sodiimi found m the mercury was o oi3t gramme 
or o 2023 gram I he quantili of electricity which passed 
through the glass was iiieastircti by the aid of an itectrolytM 
' cell placed in si nisi in which copper was depuuted to the 
amount of o 0306 ^ninie, or o 3179 grain Calculating the 
number of ruulomlis of elecinniy itassed liy means of the 
electrolysis of glass, the mimlKr 5$ is found, anti hy the electro 
lysix of cop|>er sulphate, 62 thus showing, as well as a rough 
approximate ex|ienmini could that the possnge of sotlium ii5i> 
the mercury follows the ordinary law of ekTtroIysis It is 
doulitfid whether the wsltum from the umalgam artually pene- 
tmletl right through the glass , lail there can lie no question 
that It repiacetl s exmsiderable proportion of the sotlium which 
the glass Liintainetl An atterapt to pass yxitassium through 
iht same glass foiled Ciold was then useil liotb m the form of 
amalgam anil dissohcti in metallic lead, but m the Utter case 
the temperature employed was, of course, higher No geld 
was fiiund to have been transmitted through the glass , but the 
gloss employed became coloured by gold, and mitnrte spangiea 
of the metal were found emliedded in it The same result was 
olitained when eojiper was used ns an amalgam and in thes 
rase minute nodules of rt^iier were deposilnnKlow the surfiuK 
of thegUss, an i fleet whKh is highly siiggesliie in connection 
with the formation of mineral icins by earth currents Sodiiim 
amalgam placed in a bulb and surroundetl with mercury, bat 
with no current, gave negative results, showing that Hmpjb 
difliision did not pUy any important part in the results obtained. 
The fimt that a current passes at all through glass is a proof that 
electrolytic action has token place , so that, eien if a metal be 
not actualU transmitli-d through glass, the imssogc of a current 
indicates that sodium, potassium, or other meullic constituent 
of the gloss, must be leaving it and is prolsibly replaced ^ one 
or more of the metals in the metallic hath whfoh constitutes the 
anode 

The author next referred to an addition made to the receding 
|>yrometer by means of which increased sensitiveneas was ab> 
tamed Tlie galvanometer, which affords the means of measur- 
ing the tem|ientun» of the masses of metal or alloy under 
examination, may occupy one of two positions , it may Mtlier 
be nearer to the slit through which the ray of light falls upon 
the photugraiihic plate, or U may Ik further away from it. It 
win be evufent that two galvanometers may be used siinnl 
taneously, with the light from thdr leqKctivc mirrors pfaymg 
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I lilt upon the photograpliic plate The iiirther 
n have a mim lower »eiii|ance, and conae 
cy, than the nearer me, 10 that, while the 
the moving nmritiaedp" ' ' " 

t repreient a range of ti 


_ temperat _ 

(5OQ degi^ the line traced hy the mirror of the further gal 
vanoneter ahould repreient only one tenth of this. The ai^lar 
-deflection of the nearer mirror would not exOeed the limitt of 
the sensitised plate, while the mirror of the delicate galvanometer 
might traverse a iu larger rai^ Both ^vanometera wouM 
he omnected “ In parallel ” with the wroc tnenno-junclion t and 
-libidOusly any portion of the extended rai^ which it was desir 1 
4ible to reflect on the sensitised ptate coulo easily be caught liy a , 


leas delicate galvanometer, while only the portion greatly magni ! 
fled weak] be recorded by the mirror of the more delicate gal ' 
vanometer The first curve derived from the less delicate ' 
galvanometer wcmld serve ns a “calibration curve” for that 
afliirded by the other galvanometer 

By means of diagrams exhibiterl on the walls of the theatre, 

II lam numlier of coobng curves for electru-iron were shown, 
care tang laltcn that the iron was exceedingly pure The iminlh 
of recaksccnce were well shown mi these curses, which may la. 
sUdied with interest in the J raiitaihoHi ot the Institution, xs | 
lieanm on the ijueslion of allotrup) of iron, which has alread) , 
laien fclly discussetl m a former report The cooling curve of on j 
ahiminlum^oppir alloy was also given This was the alloy 
containing 6 per cent of cornier, used hy Mr Yarrow in tlw , 
construction of torpedo lamts ftir the French (Kiventment Two 1 
freezing points were shown, one due to the main mass, and the 
■other at a lower jioint due to the copper assuciatcil with the 
The pyronielrio examination of iron-aliiniinium 


shown 

One feature that may be noticetl howe-ver, was that the freer 
Itig point of iron alloyed with, say, one per cent of aluminium, 
is Iwt little lower than that of iron itself, that is to say, the 
nuMiig point of nearly pure iron is only slightly lowered liy a 
snidll Litton of aluminium Osmond nod already shown that 
alAmlnlttm does not produce any consalcrable lowenng of the 
fiuedng point of cast iron , and the usually luceptcd idea that 
coat iim or steel containing aluminium Is very fusible, must Iw 
due to the fluidity of the metal when it is melted. 

Another interesting ixjint was thsl the samples of alloys used 

III these experiments were kept for some months before being 

analysed, and it was found that during this time those which yean 


tkm He urgeil that there must be a conneciion between tlie 
meltmg-pointt of im tnls and 1^ periodic law of MendeUefl’, for 
he showed that for all nietohi there is a ^ple relation between 
their atomic weight the ampiitmk of ihe tnoveintnt of their 
molecules under the influem e of heat, and their melting poiiit 
Pun. metals with high melting points— such as platinum, uun, 
co|^r, and gold -are comparative^ strung, and, oonverselv, 
metais with low melting pjinis— lifc lead, cadmium, Msmutfi, 
Olid tin are relatively we-aU VfetBs with high meltin 
must necessarily Iw coherent iiiul tenacimis, because mud 
required to dnve their moles iiles ai«rt in reducing thei 
lajuid mobile state m whu h the molexniles have very si 
hereDce , and therefore at onlinary temperatures mu 
must lx: apphed to cwcrcome the mhesiisi of the mnlecv_„ „ . 
Imsk the mass. Conversely, in nielnls with low mefting points 
a small elevation of leinperature will overcome the molecular 
ixihesion, and render them Iu|uiil that is, will melt them Such 
meUls will be weak, the author coiitmiierl, liecause if little heat 
is required to melt the metal, less Ton e will lx. needed to tear it 
apart Hence melting point mid leuacity are clearly connected 
The absolute temperature of ihi melting point of a metal must la 
closely ronnectexl with its at omn volume, Isxxtuse the former is 
inversely prmiortional to the rate it whsh Ihe amplitude of the 
osetllationji of the moleeule-s iiii ri asi-s w ilb leuqieraturc and the 
rate of increase of amplitude at any given leiii|ieraturc is obtained 
liy muHinlyiiigthe uruimiry thermal meSicveiit of linear expnii 
Sion by the cube risU of the itomii volume 

Prof Koberts- Vusten he-re isiinted out dial the recent work of 
Dewar and h lemmg {P/ithsepAunl Afasa-fiu,\o\ xxxiv 189a 
le 3*6) lx.xirs cbrectly on this ipieslion They emiiloycd very 
low temperatures, amt shirw that at the alwolule rcro of tempera 
ture pure metals would proixibly ofler norewielance to theposrage 
of an elerlne current, Isif that the ele-clncal resistame 0/ alloys 
does not dmunish so rapidly with the lowering of temperature 
as in the case of |xire metals I’rof Dewar (Pr<x/ixhnff of the 
Koyal Institutum, vol xiv (surl 3, 1895, )>. 1] has shown, nuite 
over, that the tenacity of )sirt metals ana^Hoys is greatlv 
mcrcasixl by extreme 1 old- that u, by the closer appmximatum 
of their moletules , and this aQiiitls uiditional evidence dial 
metals iMXHinie stronger at tem|H.ralures which are further xml 
further removed from their melting (xunts. 

The discussion on this paper was of a somewhat lirief nature 
the reading of the report and the apjiendte'es. together with the 
carryii^ <xit of ex.rtain exix.riments and illustrations, taking 1 
exmsideniUe lime. Mr vVrightsoii o' - 


resting (niticulars of 


slislntegrated, and had , . 

■oxUUaed, but consisted of clean metallic grains, probably result 
mg from chemieal changes which had gradually taken iiloce m 
the solid ailoy AVhether Ihe non snd alumimum were in aslate 
of solution or were chemically cumbmexi when molten, there can 
be little doubt that they are so combined in the mclalbc powtler, 
as attempts to re melt this powder have prove-d unsucccsafol, which 
points to the fomiotion of on mfusililc i nmpnund 

Some experiments made by Mr lliOmaa Wrwhtson loan- 
certain whether the welding of iron is attended vnth a fall of 
letnpenture, as is the case in the regelation of ice, were next 
desoibed. The welding was done ly means of electncily ami 
ofaservations were taken liy means or the pyrometer formerly 
described The results have been communicated to the Koyid 
Society, and tend to show that the welding of mm and the 
regriaikm of ice are analogous phenomena, a ixunl of no small 
theontieal importance 

In hia lost report the autl^had called attention to the fact 
that M Andr6 Le Chot^ber had suggested that the |irc}udicuil 
aerica of an element n dne to its tormuig a fniibie compoumi 
wwi the raMsOic mass in which it is hidden t while, on the other 
ImumI, the jxtesence of sn element which fbrms an inftisiblc com 
ixmnd with the mass, promotes the formation of a fine gram and ^ 
imparts strength liie author dul not wish it to be supposed, 
howem, that the action of the added clement is due solely to its 
ialhittiiUta, or to its power of fiwming a funfale compound with a , 
pottien or frie mass which contains it 1 for cssm are numerous 
in iriitdi oudi an fltqphmathin doea not am^ In Uiia cotinecrien 
a sUMtion mode long ago by Kauult met (Csss/frrr rmAa, | 
woLlxxxviir lfl79, pp 85s and 1315) welhdssenatl consideni 
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I'rol tKxxlman, of l.eevls, gavi vime inlcnstmg {»rti 
the work upon which liv has bevn engaged during the 

s m connetlion with nnti friition alloys, Mehail diisxivviv<i 

these sulistancexmast always cimtam a metal of high atoiim 

volume, and there seemed to Ik a direct connet tion tawceii thi 
efficiency of the iinli fnclion of dloy nml the atomic volume of 
•me of Its I onstilueiits. If the atomic volume of the alloy were 
small then the friction was enormously inereasexl, Isil with liigli 
atuimc volume it was reiluceil I le hail imstuced an aiill fra tioii 
metal which winild withsund a jircuiire of iwotonsto the square 
inch when running at 550 revolnlions lar minute, the tiiiqKniture 
tang 140 , that was a very rLinorkable result for a white metnl 
The alloy used had a higher atoniie volume than IsKinuth Init hi 
was not at IiUrty then to state the natiin of the siilsaaiice 1 1t 
wished, however, to impress the iKxissilyof alisolute mini), or 
that if there were any ini|iuritiLs, they should lie of high atomu 
volume 

Mr Blount, in relernng to the autheir s remarks on the electro 
lysia of gloss, and the fui l that ixitassiuni w.aikl not frillow 
sodium OM lithium, said he wiaild he gloil of an explanation 
why gold, which had a lower atomic votuine than stslium, should 
not nave traversed the “galle-nes left m Ihe glam by the 


report what is the effex:l, if any, of food derteejl fr 
liibetculoas animals mi human health, anri if prejiulii lal, what 
aie the ctrcnmslanccs and cnndihims with regard to thi tulsr 
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cukns ill the aninml ahich {muliice* that c&et opon nuui 
I^otd UauiK waH the chairman, and the other WNmnlmioneri 
acre 1*K>r O T Brown, Sir (leoige Bnehaoan, Dr G F 
I’ayne, and Prot Burdon Sandenon. After the d«^ of Lord 
Baaiiw, in OUober laat, the commiMhw wat teotganbed with 
Sir U<^e Buchanan as chairman The report of this com 
nnsskn, u|Km the evidence jjpd experimental inquiries received 
since the appointment of tfirorlgiiial commieiinn five yean ago, 
was presentra to Barlioment hut week. The general rcsnlta 
the inquiries instituted Ity the cosnmieeioiit in connection with 
the nutter vefc rred to them, will be found in the subjoined 
summaiy aiqiended to the report c — 

We have ohCained ample evidence that food denved from 
iiiberculous anhnais can produce tuberculoels in healthy aninuU. 
The profioitibii of animals contracting tuberculosu after cxptn 
mental use of such fond u diflerent in one and another class of 
ammals; tioth camiiora and herbivora are susceptible, and the 
Itfoportkin is high in pigs In the absence of direct experiments 
on human sutnects we infer that man also can acquire tuber 
culosis tq feeding upon niatorials denved firom tubeiciiloti.s food 
animals. The actual amount of tuberculous disease among 
certain classes of (bod anim^ is so targe as to aflbrd to man 
frequent occasions for contmcliiw tnhemlous disease through 
hu food. As to the }»otxirlion of tn^rculosia acquired by matr 
through his food or through other means we can form no 
definite opimon, Inil we think it {nohable that an appttcublc 
nut of the tub^ulosu that afiecti man is obtained Ihriaigh his 
rood The drcumstances and crmditiona with regard to the 
tubeiculciau in the food animal which lead to the production of 
tuberculosis in man are, ultimatdy, the presence of active tulwr 
culocd matter in the food taken firom tM animal and consumed 
Iw the man in a raw or insufficiently cooked state Tuberculous 


and widi much gre^ f^uemy in cows kept in town cow 
houshs titan in cmBc bred for the express purpose of slaughter 
TubercuVtas maUeris but addom found in the meat sulistance of 
the oard&se \ it fs princtiwITy found in the otnans, membranes, 
aad gisqds. Tlicre is reason to bcUeve that tUDercuIous matter, 
when |r«tant In meat sold to the pnbhc, it more commonly due 
to tfaechotammation of the surface of the meal with materia! 
dedv^ from othkr diseased psrts than to disease of the meat 
Itself The tamr matter is found in the milk of cows when the 
udder has become invaded by tuberculous disease, and seldom or 
never when the udder is not diseased Tuberculous matter in 
milk IS excvptioiially active in its operation upon animals fed 
either with the milk or with dairy produce dem^ from it No 
doubt the kigest part of the tuberculosis which man obtains 
through his food is l>y means of milk containing tuberculous 
matter The recogration of tubprculons disease dnnng the life 
of an animal is nut wholly unattended with difikulty Happil), 
however, it din in most cases be detected with ccrtaint) m the 
udden of milch cows. Provided every port that is the seat of 
tuberculous mutter be avmded and destroyed, and provided cart 
lie takoi to save from contamination by such matter the actiud 
meat substance of a tulierculous animal, a great deal of meat 
from animals affected liy liilierculosu may be eaten without nrir 
to the consumer Ormiury processes of conking applied to 
meat which has got contaminated on its surface are probably 
sufficient to destroy the harmful quaiily They would not avail 
tu render wholesume any |ueci of meat that contained tuber 
cuhius matter id its deeper ports. In regard to milk, we are 
aware of the preference oy Fnglish people for drinking cows’ 
milk raw— a practice attended by dan^ on account of pnssSile 
contamination by pathogenic orutnisms. The boiling of milk, 
even for a moment, would probably lie sufficient to rcmoic the 
very dangerous quality of tulierculous milk We note that your 
Majesty’s gmeious commands do not extend to inquiry or report 
on adnunisUhbve imwxdures nrailable feir reducing the amount 


I>Y the kindness of the Secrebuy of the Australasian Asto- 
** cation for the Advancement of Science, we have been 
fatvouieft with a complete account of the uroceediiigs of the late 
meeting at Brisbane The Hon A. C. Gregnry, C M (• , the 
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president Of the #eebng, took as the sulject of his addoMi 
“ The Geogia^iicvJustory irf the Anstrshsn CkmtlMnt daring 
its successive nwaes of Geological Devdoproent” The aat^ 
afiixded Mr Gregofy on omrtunity for putting on record die 
knowledge be hw mned from persimal inspertion of a kug«r 
proportion of AnstiAan tcmtoiv than has been esplored by any 
other invcstl^tor We art glad to be able to give the text cT 
hu address. 

PRIMAKI CONIJITIOV AND PORH OV LAOT) 

In dealing with the geological history of Australia, it u corn 
vement to refer to the groups of formation, as the aeope of this 
address u uisalficient for the Kporate conuderation of the ooib> 

R l members of each group which has taken prominent port 
ger^phical estaUiahinent of sea and tand. Like all 
histories of remote events, the evxlence of what was the pnmaiy 
condition and form of the land w necesMudy of very limited 
character, but some evidence does remain for our mudince. 
The earliest indications of the existence of land within the limits 
of the present Australian continent consists m Ihc fact that many 
of the more elevated summits arc composed of “granite,’ whkk 
M certainly the oldest rock formation with which wi are ac- 
quainted. 

It u here neeessaiy to state that the term granite is used to 
indicate ancient or continental granite, and that the gromtaid 
rocks, which are so closely allied in lithological aspect ss to pass 
under the same designation but are really intrusive masMS of 
more recent date, even as late as the Fermo-carboniferaus 
period will he termed intrusive granite Now the higher portums 

of the granite raises show no supenneumbent strata, while 
sedimentary buds fold round their flanks m a manner which 
indicates that the edges of these strata were formed near the 
msigin of an ancient sea, above which the more elevated ms met 
of gramte roae as islands. As an instance of thu early existence 
of buid, we find on the )iresent east coast that the granite tract of 
New p ngland u flanked by Devonian states and matine beds 
of tpinfer limestones in potions which indicate that (heir 
deposition was in an ocean of at least aooo (eet in drath, above 
whid) the gnmite mountains rose to an elevation of aooo feet 
Adoplii^ similar evidence as a basts for the esbrnabon of the 
area of land at this earlier date, it apjiuan that there existed a 
chain of islands extending from Tasmania northerly along the 
line of the present great dividing rangL, between the eastmn 
and western streams nearly to Ca^ York, a distance 
of about aooo miles, and with a breadth seldom ex 
cceduw too miles. In Western Australw a much broader 
area of dry land existed in the ibrm of a gramte tableland, the 
western hmit of which, commencing at Cape Leeuwin, extended 
math far 600 miles with a stmight coast line nsiog <00 (eet to 
1000 feel aboie the ocean This land had a breadth east and 
west of about 200 miles, but Us eastern shores were compaiativaly 
low and irregular, with probably detached lusular portions, more 
especially on the northern side, as the stratified rocks in whidt 
the West Australian gold mines on. worked have on exceedingly 
irregular outline where they oierlay the granite Between there- 
casteni islands and the western land, there probably exutedsmne 
mranite peaks which rose alxive the ocean, but tne evidence w 
that they were not of important area, and pnncipoHy located m 
the northern parts. The remainder of the present e min e nt was 
covered by an oiean gradually increasuig in depth from the 
western land to the central part, and great depth contmued to- 
■he shores of the eastern ulands. 

Sedimkntarv DEKWin* 

The next step in our hutoiy n that the natural decompositioit 
of the granite, txuh tenestnaf and manne, supplied materisl for 
sedimentary deposits , snd we find s senes of imperfeetly strati- 
fied gnt roclu, together with schists and slates, the ibinet the 
results of the depoStioa of the coarser drifts, and the tatter the 
more gradual deposit of the finer particles. These rocks, aducb 
are claiaed as Laurenttan, Cambrisn, and Silurian, did not ex- 
tend fisr from the eastern islands, and are principally developed 
in Queensland to the north and in Vietorm to the south, but, 
being of marine fimnatkm, they did nut then material^ aftbet 
the geograplucal configuration, then^ they are imprwunt teatnies 
of the prewnt tune, and are the chfef soorcea of onr tin miaes {. 
and silver, lead, and copper also exist in sufiicient rprantity to 
aftbtd prospect of future industrial success. There is also a 
markea chaiactenstic m the abundant occurrence of fluor qiar, 
which ta an excecduigly rare mineral in the later fonnatlOTs. 
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while gold does not occur in important qnanuty except in tU 
niwer or SUaiian strata in Victoiuu Niptr Zumantown (lat. 
17*90^8., long 144* 3(/ E ) there are imeitstiiK derelopnenU 
these rocks, which now form steep rangM with flat bottomed 
saileys, in which coralline limestone of the Devonian period resu 
imeoi i formaMy, and in places rises abruptly several handled feet, 
presenting the form of ancient coral leefii, such ns now exist on 
the great Barrier Reeft. In feet, they indicate that at some re 
mote time tupasam existed firom the east coast to the aoutbem 
part of the Gulf S Canientana, under similar conditkms to those 
of the present Tones Straits, and that the mbsequent elevation 
of the land has now placed it more than 500 feet above sea 
level This description of the {wesent state of these rocks is, 
however, a d^Eicssinn in regard to geolegieal sequences of the 
early period 

Mou hAVOUKABLB CONDITIONS. 

The Cambrian and Silurian period sms socceeded by the 
Devonian, during which there is little evidence of any great 
variation fai the bimts of the sea and land, but orgaidc remains 
show that the conditions were becoming more fevouraMe for tbe 
development of marine life. The rows consist principally of 
fine-graiiied slates, which must have been depositod in a cfeep 
sea, and m some places the now visihlc sections indicate a thick 
ness tA 10,000 feet 

The upper strata ctmnected with the Devonian senes have 
been chum by geologists as belungmg to the Permo-carbum 
ferous, on account of the marine fi^Is which have been found 
in the Gvmpic senes of rocks. Some difiicultiea, however, arise 
in regard to the identification of Australian rocks with those of 
Europe on the sole basu of the occurrence of nearly the aanu. 
species of moUusca, and it may lie mnorked that in Central North 
America the appearance of fossil mollusca and plants, which 
would m Europe indicate a definite homon, <dlen occurs in 
rocks which lithnlugicallv and stratigiaphically are of an earlier 
ilate , and the same conuitions of the earher appearance of species 
and genera seem to obtain in Austialia, and if ultimately estab- 
Hriied woold cteax away many of the existing difficulties m the 
oomporuon of Australuui and American fmoals with those of 
Europe Acc^ing the claasificatiou of the Gvmpie rocks as 
Permocarboniferoui, there was no important alteration m the 
aeonaiihical bmits during the Devonian iienod, or in the earlier 
mrboniferous Oympie lieda, but shortly after thu there 


sufiKieotly to lift laqm portions of the previous sea bottom above 
its sur&ce The principal elevation was on the eastern coast, 
where the rise must have been several thousand feet , while on 
the west it wss less pronounced, though the area added to the 
land appears to have included nearly the whole of what u now 
Western Australia. And m regard to the intervening space be 
tween it and the eastern ranges there is only the negative 
evidence, of no later manne delimits to indicate that it also was 
above the ocean Although the general elevation of the conb 
nent aroears to have been Quiescent m the western and central 
parts, there were violent dnmptions on the eastern coast, and 
the straU were apparently crushed by a force from the east which 
lifted them into a senes of waves showing the fiures of dislocation 
to the east and strata slojang to the west, the most easterly wave 
beum near the present coast line, and the succeeding waves more 
giao^ ss they recede to the west, both in angle and height, 
until they merge mto the level of Cratnd Austnuu It u also 
probable that the South Austrshan range was also the result of 
this compression, causuy the strata to nse in abrupt masses on 
an axis nearly north and south It was at this stage of dLsruptiun 
and elevation of strata that the more important aunferous 
deporits of both the eastern and western paim of the continent 
were formed, and these may be divided mto two classes— true 
fissure veins, or lodes, in whimhe deposits of ore are iound filling 
fisnrea in the slate strata, and generally nearly vertical , and floors 
of ore which occur in sheets dipping at a less angle from the 
horitontai than the vertical, the including rock being of crystal 
line character, being, in fiut, mtrusive grates. The dfo of these 
riieets of ore is in uie ducction of (he huge dykes of intnunvc 
rock in which they occur 

AURIFItROUS DsPOSll'S IN LODBS. j 

There aws not only great disruption of the strata, but igneous 
rocks fcned themselvei mto tbe fissures m the sedimentary beds, 


confhsMm, as heils of akte may be traced through the transforma 
tion of then sedimentary choracteri by the reciystallisation cf 
*’“• ““mpettent elements into diorites having that peculiar 
of radiating crystals * ‘ " “ " ' 


le rocks of 


volciuiic ongin \s regards the aoiifetans ilepgsits in these 
lodes. It appears that first simple fissaiee were fwM with water 
from the ocean or deep-seated tgarces t hut m either case the 
powerful electric currents which tl(||riliiiiiilly traverse the earth's 
sur&ce esst and west met renslilSw at the lines of disruption, 
and electric action being developed, the mineral and melallie 
salts m the water in (he fissure ind the adjacent rocks would be 
decomposed, and the constituents depositra as elements, such as 
gold and olver, or as compounds such as quarts, cakspar, and 
sulphide of iron, all which weTe in course of deposit at the same time 
as the angles of the crystals cut into each other There have been 
manvnieculations as to the source from which the gtdd was de 
nved, but that which beat aa olds with the actual conmtions is that 
the metal exists m very minute quuntitiea in ihC nuus of the adjocen t 
rocks, from which it has been transferred ihroi^ the agency of 
electnc aurents and the solvent action of alkahne chkindes, 
which dusolve small quantities of the precious metals, oml would 
be sulqect to decompostion at the [daces where fismres caused 
greater resiatance to the electnc current One remarkable cir 
cumstance is that the character of the rocks forming the sides of 
the fissures has an evident influence cm the richn^ of tbe ores 
m metals where lime, magnesia, or other alkahne compounds, or 
graphite, enter into their composition } the gold eqieciaUy Is 
more abundant than when, the rocks contain silica and ahiimna 
only 

QUUNKLANU’b TbsTIUONV 

In (>ieeniland, Gympie aflbrds some instnictive examples of 
fissure lodes. In some, large masws of rock have fiillen into the 
fissure before the ore was deposited, and have formed what 
miners term " homes,’* where the lode <^ts mtotwo thm riicets 
to again unite below the fidicn moss. Im Mount Morgan mute 
nuiy also be cited as a case where several ^ssuie lodes rise to the. 
sur&ce in chiae proximity The ore was origmally an aanferuus 
pyntes, hot tbe sulphide of iron was laigelv decomposed, leaving 
the gold diiaemihated through the oxide of iron. In other cases 
the sulphur and iron have both been disaolyed o * ' * '' 


which occur in the mtnisne granites, appear under condibons 
differing from tbe true lodes m sedimenta^ rocks, os the. mtrusivi 
granitoid rock forms dykes which fill firores in the older true 
granites, and also cut through the sedimentaty slates It hears 
modence of mtniSHm in a state of fiuavn, or, at least, in plastic 
condition and subsequently crystallised, after which then, has 
been shnnkoge, cauwng cavities as the sides of ihc dvke were 
held in pcsiDon the enclusiiig rock The vertical dinnkage 
being greater than the hoiuontal, the cavities were nearer the 
horuontal than the vertical, and being afterwards filled with ore, 
formed what are called “ floors,” oqe chamctenstic of which ls 
the tendency to lenticular form, or a central maximum tbicknem 
with thinner edges. The Charters Towers goldfield exhibits a 
— ■' illustration of th'" ■' ' ‘ ■ 
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Hen, the intiusire granite appenrs as a dyke of great thickness, 
exceeding a mile, with a length of twenty miles , the rock is 
well-crystallised quarts and felspar, with very little mica nr 
hornblende (f ne shaft has been sunk 3000 feet to a floor showing 
gold, and similar to the flours that outcrop on the surface The 
dip of these floors Is north, shout jp degrees firom the horuontal, 
and the stnke across the direction of the dyke There are 
liowever, no good natural cross sections, as the waltacowrses are 
small, so that the length and breadth have to be oMimated to 
some extent by the ^racter of the soil derivatV from the 
decomposed rock, it being more fertile than that'af the other 
rocks in the locality The e'xploratoiy shafts which, have been 
sunk arc in posttions selected for the purpoK of readflng knows 
sheets of on. at greater depth, or under theirapresuon that the 
ore deposits were true fissure lodes, and would have extension la 
the direction of the discovered outcrops, and therefore not 
cMcuIoted to extend our knowledge of the aunferous dcpositie 
ee of the occurrence of aunferous 
vnllcY of the Bnsbaiie River, near 
Kskdale, where a granitoid dyke, fifty yards wkIc, cuts through 
a state hiil fi» a distance of three miles, and in places shows thm 
sheets of quarts contoimog gold , thd stnke is at n(d>t angles to 
the feiqith of the dyke, and the dip is 30 degrees, home of the 
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<iuBrU »h«fU ha\e bccii Iracctl acroM Ihe dyk« to withui an inch of 
iiieitote which encloKsit, Uit there ianottae«of|u>y Tamtionia 
the tedimentaiy alaU opimsite the end «f the qfUftttx. A imall 
watercoumc cuti through the d^c and espoaea anenical pyntea 
and iron oxt^, with imall paruclea eT A more accembit. 
instance of intrunve granite is expos^ in the cutting for the 
l^wash of the Brisbane Waterworks, at Enogseia, where tlie 
Igneous rock has intrudcil ^pwreen the strata of the staU 

I'KRMO I AHtaiMl'KROl.U Kui kS 

h roni the middle to the close of the BernuKarboniferous |ienud 
Ihe drj land teemed wnth legetatlon, of which the laspido- 
•lendruii uai a coosfuciHais type, along the eastern dirwion, for 
ihouch this (dantiwas must abundant in Queensland, it is also 
touiiil in \ icturia, and on the Philips River, in West Australia, 
when, the later IV-rmo-carlioniiereiis rocks are found on the stnilh 
coast, extending from Alban) eastward to Israelite Bay, ibnmog 
the SUrhng Range, with an eleratioii of 3000 feet, the Mounts 
Barren, and Kussell Range The age of these rocks is 
iletemuned In the ncnirrenct of laim fragments of carbonised 
i-egelatioii, t^ aspect of which cioaelv reseniMe Lcpidodcn 
dnm stems This formation is limitea to tlie coast district, 
as, at a distance of fifty miles inland, the granitic plateau is 
reached with its partial colouring of lievonian slates On the 
northern coast the Peimo^awboniferous rocks are dcicluped 111 
the valley of the Victoria Kner fur a hundred miles fniui the 
sea Also on the Kiiaherle) goldfield, to the smith west of 
Victoria 

(iROOKAIlUCAl PKATOKSI. 

Ihe guogra|)hical features of this ]ienod amiuirrtu ha\e liecii 
a eonUneiil Mmewhal similar in ftimi to that of the jireseni 
\ustnha. There was an elevated range ulo|ig the east const 
which attracted moisture, and a climate miuuralile to vegelatioii 
itnd also hv rapid degradation of Us rucks supplied suitable anil 
fur tropicni grow tik The central interior was not fiiioured b) 
ouch a climate ami there are few traces of cither de|x>sit or 
(Icnudatios , The western interior ciyoyeil a imiderele ram&U 
and the detntus was carriesl down towards the north and south 
< uosts, where it was deissuleil in remoiis where the carl nmferous 
dora flounshed, thou^ not to the sanje degree as m p4ist 
\ustralia where it laid the foundation of the great coalfields of 
Vew South Wales and Queeiislaml 

kOklHfcK tlK\A\K 1 N 01 CoNtl^hM 

\bouc the end of the IVIa-ozou or the coinmenceimuit of the 
Mesosoic jieriods there apiieara to luoe lieena further elevation 
of the continent, espccialf) m the eastern {xirt, fiw though in 
many places the deposits of the strata show little interrui>tion, 
in others thcTo has Ijcen cOruiiderable disturlwiice and uncon 
formity of succession, with imlrcatioiu of an increase m the 
elevation of the land which, w ith a contingent increase of ram 
Jail, accounts for the luxuruinl growlli of the carlxHiaceous Aura 
and Its extension much further to the west llie artesian bums 
which have tieen made show that the cretaceous beds rest on the 
ixirfaoiiBceous at a dejith of 3000 feel below the (iresent ocean 
level, and the firediiwater lieds of the coal senes are nut less 
than 3000 A'Cl in thickness, showing that the terrestrial level of 
the mountains has been decreased 5000 lect, or, in other words, 
they were 5000 feet higher during the Mesozoic penod On the 
western coast the elevation is not so well defined, hut the land 
was at a greater heif^t above the ocean than at jiresent, as 
fragments of coal and its accompanying minerals have been 
washed up from the deep sea, aiw may be fouml embeilded in 
the Tertiary limestones of the coast There is thus firoof that 
on the west coast the land extended further, and was e»\ercd with 
Vustrahon fresh water flora of the coal period, but this area is now 
submerged, and, taking into consideration the great depth of 
the ocean on this coast, the height of the land must have 
exceeded its present level by a thousand feet Examining the 
ocean depths arouml the iirx^ent Australiaii coast, even scxmfect 
would inak% little difercDCe m the limits of the wrest, south, and 
aouth>wreat iduites,, but on the north and east the land would 
extend to dm Oreat Bamer Reef IVnua would have been 
annexed, 'ted even the Arafura Sea and Island of Timor night 
have bcM hliiu^t within the luiuht of 7crru Aiiiiiv/is 

Vbgbtaiion ok Aumraiia 

The mountain ranges of the cost coast would be connected 
with thoee of Pxpua and form a imnraficent aeries of sumsnits of 
10,000 feet elevation, a cnnfigiiratkm that must have arrested 
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the moisture from the Fkcific Ocean, and resulted in a aobt 
tropical cUmate, wrell calculated to suppmt the luxuriant growth 
of the reg^tioii of the coal penod so fer M East Austnlia was 
affected though it might also have had the eflect of rendering 
the climate oT Central and West Australia so dry as to iwidsr 
the land a desert dnnitf the continuance of thia<aibonaoeoiu 
penod. (.out Australia has thus, on Its lower levels, accanmlated 
stores of fuel for use in ages long subssauent. The loxunoat 
iq^etation necessar) to the mtxlucUim of coal was limited to 
the area east of the i^oth meiMian, except m% portion of South 
Australia, which seems to have been fevoured tra the overflow of 
some lai^ nvers draining the wetteni slopes of the Great Kaii|{c, 
and had their outlet through Spencer’s (>ulf The vegetation 
of Australia at this penod, liowever well adapted for the forma 
tion of coal deposits, was not such as in the present would 
lie suitable for the maintenance of mammalian life, as it 
ctiosuled of ferns, cycadea, palms, and pme trees, of 
which onK the inauana BidmIU has left a livu^ 
representative, and its sllicified wood firom the coal fomiation 
presents exaetiv the tame slructun. as the tree now growing ou 
Ihe raamai. Australun geiimaphy underwent little choi^ 
dunng the Mesozoic penod, but at the commencement of m 
Cretaceous a general subsidence of the whuk continent began 
The coat depMts ceased, and a fresh water deposit known os 
the Rolling Downs fumMlion accumulated, the constitnmts 
being soft shales, which m the earlier penod supported a growth 
of ferns and |ilne timber The land cniitmueil to subside until 
the ocean invaded a large portion of (he lower lands, lait onl) 
as a shaUow sea or ixwiilily in the fiirm of estuanes, os the 
fresh water vegetation a)ipeara intercalated with manne lime 
stones containing Ammonites and other mollusca of the Cretaceous 

llIK ( Kli1Ae.KOl>S 1‘KKIilll 

lla dc|iressi<>ii during Ihe Cretaceous penod must have been 
gradual and of long continuance The ocean apparently first 
Covered the laiul near the Great Austraban Bight on the south 
and Atnheim s loind on the north, as in each of these localities 
there arc extensive dcpxisits of thick bedded lime-stones, which 
may have continuity across the continent under cover of the 
ferruginous sandsUmes of the latter jiart of the epoch On the 
east coast the iKvan rose from 100 feet to aoo feet aliove its 
present level in Que-ensland, as the nuugin of the Cretaceous 
rocks IS voihle close to South Brisbane and there is u lielt alopg 
the coast firom 1‘oint Daimcr to Ciladstooe Further north there 
are extensive patches of Desert Sandstone belonging to this 
(wnod, though the desigiuition seems to have been applied to 
two distinct beds of vandiaont , one lielonguw to the close of the 
Mesozoic, and the other to the last part of the Cretace-ous. 

tiKKAI DkI’KK.S.SII>\ ami FMUJ'IIOSs 

Ultiinatelv the dry land was reduced to the easteni rongis 
from Capx. Howe iiurtheily to lat 15* , the eastern side neatly the 
same os the psresent coast line, ami extending from too to 300 
miles westerly, while the Mount Lofty Range in South Austruia 
cxistixl as an island llus great depwessiun was accomnamed by 
dislocations of strata and also the erupitiun of pmrphmtic masses, 
the age of these eiuptiuns lieing easily determined os they rest 
cm (he fpww Ich cool strata At Mount Hinders the base of the 
niountnm ronsLsLs of coal shales with abundant impireMioni of 
Puopttru, while Ihefe U a more instructive instance near Teviol 
Brow, where in a deep ravine there is a dyke of piorphyry 
cutting through n lied of carbonaceous shale with Petoplent and 
the mficified xtems of pane trees embedded T%c dyke itself is 
daik-colourcd and btthly crystalline, but where it spreads out 
into a flat sheet on the top of the hill it assumes the same 
apipcarance as the licht-coknircd porphyry of Brisbane This 
fKaphyry forms the Glass-house Mountains, whieh are so con 
smeuons from the entrance of Moreton Bay, and also Mewnts 
Warmng, Leshe, Maroon, and Barney 

The central and western parts of the continent were almoot 
entirely submerged in the ocean, but not to any great depth, as 
the falser granite peaks of the north west do not show traces of 
submergence,, Ihut^ the sedimcnlaty deposits apmroach closely 
to theu bases. Thi. Stirling and Mount Barren Ranges on the- 
south coast were only partially covered, as there is an ancknt 
sea beach on the south side of middle Mount Bsrten, about 300- 
fiiet above the present sea level The intenor tableland, though 
now of greater altitude than Mount Barren, was subm e rged, os 
evidenced by the extension over the whole of the rest of West 
Australia of soft sandstones and claystones in whieh salt and 
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The Ceetaceoue Depositx. 

One chanotcruitic of the later part oi Uie Cretaceoui deposits 
I is that in the lower mrt they coimit chiefly of white, blue, and 
{pale red shales, which readily dinnte|pEate, while the upper 
^H^lon consists of varie^ed sandstones of a harder character, 
''with a comparatively thin covering of ferruginous concretionary 
pebbles or nodn}es, often vnth a nucleus of oiganib origin On 
the west coast (latitude 39°), on Moresby's hlat topped Range, 
these fdUures are well developed, and in the upper pert a 
bed of hmestone, containmg Ammcautes and other mollusca of 
the Cretaceous senes. And it was from this locabty that the first 
proo& of the existence of the Cretaceous fimnatioa m Australia 
were famished to Prof M'Ci^ Closely associated with these 
limestones are fmoginous sandstones, containing casts of large 
accnmnlatioas frsj^ents of woikI and vegetaUe dfbris, such as ' 
may be found after floods on the margins of nvers, indicating an 
estuarine sjrstem, where fresh and salt ivater alternated 
VUSTBALIA AN ISLAND 

The Mesozoic period closed with Australia reduced to the area 
of a large island on the east coast and some small islands on the , 
south-west and north west of the present continent, and then 
the connection with Papua was severed 

V New hLR \ avion 

Early in the Tertiary period a new elevation of the land 
«ommeiuxd, but the rise was nol attended any great dis 
turfaance of the strata, as m almost every instance where the 
Upper Cretaceous rocks rtmom they are remarkable for their 
horizontal powtion The elevation of the contment on this 
occasioa was nearly equal in all (larts , the ultimate alutude was 
at least 500 fret greater than at present, and the geographical 
■effect was that Australia assumed nearly its present lumts. 

hEATUEK-S OF THE CONTINENT 

The features of the continent at thu time appear as high ranges 
on the east coast and a nearly level tableland extending to the 
west coast, but the whole of the interior with a general inchne 
towards Spencer’s Gulf Short watercourses flowed direct to 
the sea, but fer the greater area was drained by much krimer 
streams towards Spencer’s Oulf, while a secondary senes 
occupied the bosm of the Murray and Darling Riven. The 
climate evidently differed greatly from that now existent, as the 
denudations of the tableWi removed tracts of country many 
hundreds of suuare miles, each forming immense valleys bounded 
by flat topped hills and ranges represcntiig the marginal 
remnants of the original surfiure h normous quantities of the 
finer-grained porUons of the degraded shales must have been 
swept into the ocean liy the nvers, but the coarser sands have 
bem left m what u now the desert inlenor, where the wind 


Valleys and River bvsTBMa 
The inteiiDt men formed a grand feature Of the country so 
long os the rainfidl continued sutBdently copious to maintain their 
flow, but in the arid climate which now oMams it does not even 
■senrte for the evaporation. The nver channels have been 
fe obliterated, and some parts of the wider valleys chai^ 
It marshes or lakes, such as Lakes Amadeus and Torrens, 
while the entrance to Spencxr’s Gulf u choked with sand. It 
was during thu period when the great valleys of the nver 
aystenu ww bemg excavated that a great proportion of the 
outbuists of volcaiuc rock imtha form erf boaan oemured. The 
age of these basalts is estabbAed by their superpoddon on 
CKtaceoiu rocks. Thus, at Roma, the Grafton Range u a mass 
resting on the cretaceous sandstones and shales. 
Mount Bindongott a similar instance. On the Upper Wanego 
there la a dcro ravnie throa|^ cretaceous rocks mutly under 
raio^a basaltic cone On the Victoria River a lam basin 
hoa been eroded m the cretaceous rocks and thm aevenl nondred 
square miles flooded by an eruptfon of basdt, tfarough wluch 
wateiGOuncs have cut instructive sections, showing the subordm 
ate sandstones baked and fined by contact and the cracks filled 
liy the coveting bomlt. 

It does not appear that the eruption <4 baiah has materially 
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a&cted the gefigra{AicaI outline O^lthe ccxut, hut there wcri. 
consukrable venations of level and important tracts of fertile 
country formed by the basaltic detflt«flb*Kh as Peak Downs and 
Darling Downs ui Oueensland, and to the nest of MelbournL m 
the south , 

Lahc e Vs i MAI Period. 

It was not till after the lonvuliaons whieh attendml this out 
flow of basalt, and lakes, marshes, and rivers had iieen formcil, 
and produced a luxuriant growth of vegeUtiun, that the gigantic 
maiwpials gave anydccisiiL evidence of their advent as their 
fbanl remains are found in thi dnfts of watercourses mixed with 
basaltic nebblet and detritiis. Thi, physical rsjmhtionsof the 
ixiuntry during the penod of the Diprotodon, Notirfhenum, and 
associated fiuina, diiferetl maUrially from that which now sub- 
sists, for the stnictiirc of the Uigir quailnipeils would render 
them incapable iff obtaining a subsistence from the short herbage 
now cxistiim m the same lis-alities, and it is ivtdint that their 
food was of a large succulent growth, such as is found only in 
moist climates and marshy land m lake margins. This view is 
also supported by the fact ihat on the Darling Downs and Peak 
Downs the associated fossils incinde crocodile and turtle, so that 
what are now open grassy plains must have lieen lakes or 
swamra, into which the streams from the adjai eni Insaltic hills 
flowed, and, gradually filling (he hollows with detnius, formed 
level tdoins. 

Knormous Rvini-alis 

That this gradual filling up of lakes ocliiHlly is 1 uired is shown 
by the beds of drift which are found in sinking wells and in 
sections exposed liy eronon of watercourses but in all these 
instances there is evideime that the ancient rainfall w is exccasiv i , 
as even our present wettest seasons are inadequate to the removal 
of the quantities of drift which have been the result of a single 
flood in the ancient periiKk On the ndges around the lake-s 
there existed a forest growth, as many sprtus of oismsum liavc 
left their hones os evtilence | but the timlier evidently diflrred 
from the present scanty growth of eucalypti Whether the same 
alamdant rainfell extended fer into the western mtenor is unctr 
tom, but the rivers evidently nuuntameil a luxuriant ve'getalion 
ada^ed to the sustenance oif these gigantic animals ns the ilis 
covery of a nearly complete skeleton of Diprotixlnn on the shore 
of Lake Mulligan, m South Vustralia, shows that these ammaLs 
lived m this locality, as it is not probable that their Indies could 
have floated down the Great River which draimsl the iiitennr of 
the contment through laike byre 

Another Chanuk 

It IS 


! vegetal 
xxl for ll 


grasses that no longer siifticexl tor the stilisislenee of the huge 
Thprotodun and gigantic kaoganxi, though some of the smaller 
maystill survive to keep company with the dingo, who, while be 
left the imirfessions of his teeth 111 ihe lames of the Dipcotixloii, 
has shown a greater fiu.ility for ailairfing himself to alteresl con 
ditions. Is tms the survnw of the fittest ? It was iii ihese davs 
that some of the nvers flowing ebrect to the eisist eiil through the 
sandstones into the softer shales lienealh, and by their erosion 
formed consiilerable valleys lamnded by roeky ilifis, ind when 
the land was subsrauently depressed tile sea lloweil m and 
formed inlets, of which Sydney Harlxmr an<l the entrance 
to the Hawkesbury River on the east coast, lv,rt Darwin and 
Camluridge Gulf on the north west, and Ihe IVilliinip River on 
the south west of the continent may lx. cilcil is evnniple. 

CONtlUSION 

Thus Australia, after us first apixwranee in ihe lorm of a 
group of small lands on the e-ast, and a larger island m the west 
wax raised at the close of Ihe IVUseozoic pennd into a contimnl 
of at least double its luvsenl area, including Pa|xin and with a 
mountam range of gr^ altitude. In the Mesozoic limes, after 
a grand growth of vegetation which formesl ils < oal IkxIs, it was 
destined to be almost entirely sulunet^l in the I relaceous utM, 
but was a^n resuscitated m the Tertiary jxrnxl with the 
geographic form ft now presents. Thus us i limnle at Ihe time 
of ttos last elevation maiiilamcd a nuignihunt .vstein of «veU’ 
which drained the interior into 'ipenccr’s Gull, hut the gradual 
decrease in rain&Il has dnol up these wnUrtiKirM.s, and their 
■ ■ — ' ' obliterated, and thi eoumry changed 

Itnely de-seit interior 


I nearly ob 

9 of great ferdlity to a comparative.^ - 

in only be partiaUy reclaimed liy the deep lioring of 



UNIVEKS/jy AND EDUCATION A1 
INfEIUGENCE. 

CAMBRIDGK.>-The prtUmitMry feioUttioin in reference lu the 
ndmMon of gnulual«:)i of other Univeraitlet to connei of advanced 
study and research were passed turn cm. Iqr the Senate on April 
2 $ The Syndicate lor the poroaoe will now proceed to frame 
the detailed regulations for cahying the scheme into effect 
An h xhibition of fifty guineas a year for three years is offered 
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Fiunchon —On photography u mBind coionn, by die indueet 
method, by MM. Aimi^ OM LaoIsLumiire. Sev^ nendves 
are prepared with diflerendy cofonred screens, and eodi & nied 
to print off m a layer of the appropriately tinted biehromoted* 
gelatine.— Molecular rotation and molecnlar deviation, by M. 
Ph. A. Ouye.— On some derivatives of quinonediorthoamldo- 


w. by the Senate on Apnl ^l«tine.-Mole.^ rotation and 
c Candidates must be non-coUegiate students of one MM A. “»ti C Sigalasjlirotoy veal^ 


On the presence of a diastase m rfesr roisA, by M G Gouirand. 
.SOC/A 7 /FS AND ACADEMIA S Emhm —In the last renort, p. 63a, line 19 from bottom of 

aecondeolumn, “left handt:d’’cttrvessbouldiead“akew"curves. 

Academy of Bcicneea, Apnl la.— M Morey in the choir — - -- - — 

On ^ effects of the air earned below, without ^tion. in the BOOKS, PAMPHLETS, and SBRIALS RECBIVED 
interior rf t^pe^ water-spouts, and tornados, % M H taye BooKs.-An.ta. M Mu«o d« U. Plauu PatamiuloaU Aiarotinm U md 
The author shows that water-spouU are ofthe same type as, though u (Cooiritiuiion. tu . Kmnrtad|*or ilw Fauil VntehmtmorAiiaiititia) 


ii eipcnment the character of the oir movcnienta in the cast, 
water spqnt A gmtory movement at the base <if a cloud 
es the formation 3 a descending cone which has no effect 


. / - . "< 1 ' . . . . . CaudoKut of the Hichlguii Mliiuig Sibuol ,89.-4(Hauah 

causes the formation of a descending cone which has no effect lonX— City wid Oiuldi of lawdoB Indtutc ftemn Mudi (LuodflaX— An 
below until the apex reaches the ground or water, when the au Hhjorlcal ^ Dmttln A.»Mini of the FieU talu^iiu Mumw 
from above carried down in l^cc^rc "f the cone »2Ci.5!MlSS tod!Sw 

vuilmice m every direction The phenomenon consists then of Depmatmt. Collccn«i of Wesimu, the., chtaiy iit» tlw Sooth Sm 
an interior comparatively calm core, down which proceeds air Idindi, dopooiad In the Miuemn V‘h» of '^nity ColUae, Dobliii, 
from the uj^ regtoas, and thU is surrounded by a sheU of cloud rf'th? S^£ll BloSvSIIhl^ S? X"? 

havtng a rapid rotatory motion The anal^ of the air mw n^rfS^-Th. Fed.^ InstltuS^of Minina En«u«Mnn Roport of the 
ments in cyclonei and typhoons is firoughl <nil hya deUtled tWocdhuporUMtConfenrciKeonlnlRSN) Nsviv^donjBinnlBchsm, F^rMury 
coondenitioii of <i) a storm encountered the corvette la, t*m jNswjas^-upon Ty®eX— T«ap« L UCotsa* 1891 

(a)^^whlA pa^ centrally over MmiIU Observatory d« H«nbuT«r No.. . »>d « 

on October ao, t88a The calm column m the latter case was (HomburaX-Knaluh iniii.iinte<l M.iiadne May (SaudV-Laanau. 
much hotter ( 1 1") and dner than the surroundmg shell of storm Miiwidno, M.v (lArngnuiuX— Good Word., Mn (Ubt^X— Sunday MMpa- 

were cootinoauidf rc^i^istered, and completely bear out the Pnrtt gtii«^ik>n(Bd)X’~-Jounialortl>R InuUutionofKUctncR) ^ngnuMn, 
exfdanation advanced - On a new twe o( weUs m the mmtH ApnUSipoD). juunwl of the koyftlMkroweopIcRt Socles A^(W1IU^ 
rocki of bwedcQ, by M Norden^old These arc artemait 5“^*' Sf K H«t>ry 

well, borod to .depth of from to to JO nnitres m solid 

crystaUine rocks in the ho|ie of meeting with water coming 7 . 

through horizontal cracks expected to occur in the moss 

owing to the voruitaons of tcmpeiature suffered by the CONTENTS PAOR 

surface portions. Such cracks supplying sweet water have The Book of the Dead 1 

invanahlv been encountered at a dqkh of 33 to 35 metres -On The Pollination of Plowert By H H D t 

a new deposit containing uranium, by M Noraensktbid A Q^f Shelf ^ 

unuufi^s substance givu« ratrogen (see “ Notes," p 8) Levier A Iruvers It Caucasc N..les el Im 


owing to the voruitaons of tcmpeiature suffered by tht CONTENTS 

surface portions. Such cracks supplying sweet water have The Book of the Dead 
invanahlv been encountered at a dqkh of 33 to 3S metres -On The Pollination of Plowert By H H D 
a new deposit containing uranium, by M Noraensktbid A Q^f Bt^k Shelf ^ 

unuufe^s substance giving ratrogen (see “ Notes," p 8) Levier A Iruvers It Caucasc N.i 

Cryitals formi^ at the Imttom 3 a solution of greater ipeofc pressions il’mi Botairastc -H R M 

gravity than Ihenu^lves, by M Lecoq dc Bois&mdran The wSrehe “ Science Readers ” 

inverse effect to that previously desenbed by the author, where Letters to the Editor — 


subatonces were shown to crystallise under some circumstances Onein c 
at the top of solutions of less specific gravity than the crystals gve, 

IrvttaU of sodium sulphate, floating on a solution of sixiittm llit Un 
iixlide saturated with the sulphate, ^dually disamieared, re The Stu 

< rystallising around a suliihale crystaJ previously taxed at the _.Ch 

bottom of the solution The same phenomenon occurs with ice Unifom 

in a dilute ommoniacal solution This action depends on small jece 

leinperature variations, as previously explamed — hvety a^^ Reseaic 

liraiw surface may be described by means <ff an articulated 
system, by M O Koenigs.— Un curves of the fourth class, by Vitalitv of 
M Georges Humbert —On the dilalation of water, by M TerreUnal 
St^phane de Lannoi The author discusses the dilatomctcr j y^ormi 
metWl of taking the exiwision of water, and tabulates his yjotea 


Origin of the Cultivated Cineraria. — W T Thiaelton- 
Dyer, C M O , F R 8 
Tht Unit of Heat Dt J Joly, F R 8 
The Study of Earthquakes in the South !• ast of Europe 
- -Charlet Davioon 

Uniformilariamsm in Geology — Dr Alfred R Wal- 
lace, F R S 

Reiearch in Education.' -D 8 T Grant 
A Lecture ExpenmenL— C J Woodward 
VitaUty of Seeds ^ W Betting Hemaley, F R.8. 
Terreatnal HeUum (r). % Prof W Ramaay, F R 8 , 
J Norman Lockyto.CB , P R 8 
Notes . 


resolu wflli three matrnmenis. A table is then given componng Astronomical ft o i ow" — 

the mean nssnlts with Rosetta’s values, and with the correspond Saturn’s Ridek 

ing quantities calculated from these values for the same tern ^Mrrh F nh^,.r» for Comet iKtU II 

p^rea by the air thermometer -Specific heat and boding HmnW ObsSrat^ ^ 

^ I ** The tote 

siieafic heat of graj^ increases Unearly with the temperature. Tbs Sun a PUce in Natnre V [lOustratM) ByJ 
thus— Ci= 0*355 + d%ooo6/ 3050 calories are given up ^ i gram Norman Lockyer, C B , P R 8 

of graphite on coobng from the volatilisation temperature tu O' The Rarer MetfdB and thair AUoye (IHuttraUi ) By 
1'he temperature of ebullition must therefore be 3600* C.— Electric Prof W C Roberte-Aueten, C B , P R 8 

resistance at the contact of two metals, by M bdouard Branly The Inetltutlon of Mecbanlcal Englneera 
It to shown that certain pann of metato, such as cupper zinc. The Royal Commla^Mi on Tubereuloaia 
have no contact resistance, whereas other pairs, lead-alummium. The Geological Development of Auatralie 
lead-iron, thi-alumimum, tin upn, bismuth iron, bismnth-alu Univereity and Educational Intelligence 
mlniam for instance, have an electric contact lesistauice.— On Sodatiee and Academics 
an optical method of studying alternating currents, liy M J Books, Pamphlets, and Serlala Received 
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THE PYGMIES 


TJU Pygmus By A. de Quatte&ges. Translated by 
Fiedenck Suit (Lcmdon and New York Macmillan 
and Ca, 189$ ) 

S OME surprise was expressed when Pro£ de Quatt*- 
feges was appointed, in 1855, to the chair of 
Anthropology in the Museum of Natural History at 
Pans. He was then forty-five years of age, and had 
acquired a considerable reputation as a soologist, but his 
published original researdies related only to the lower 
manne forms of animal life. Thenceforwa^ however, he 
devoted himself with great energy and success to the 
cultivation of the subject under his special charge, and 
the great development of the collections in the Museum 
and the numerous contnbutions to the hterature of the 
natural history of man, which he continued to make 
almost up to the time of his death, three years ago, at the 
age of eighty two, abundantly justified his selection for 
the post It IS true, that dunng the greater part of this 
time he had the advantage of the ossjftance and har- 
monious co-operation in much of his work of M. E T 
Hamy, who has naturally succeeded to the chaift 
The work now under notice, which has just appeared 
in an English form, was originally pablished in 1887, as 
one of the “ Biblioth^ue scientifique contempoKunc,” and 
IS essentially popular m its character It commences by 
giving an account of the wide-spread belief among the 
more cultivated nations of antiquity in the existence of a 
race or races of human beings of exceedingly diminutive 
stature, who dwelt in some of the more femote and un 
explored regions of the earth The scattered notices of 
these people, called Pygmus by the Greeks, tound 
in the writings of Homer, Aristotle, Herodotus, Ctesias, 
Pliny, Pomponius Melo, and others, are ated and com 
mented upon Aristotle places his pygmies in Africa, 
near the sources of the Nile, and Herodotus gives 
a circumstantial account of their existence near a 
nver now generally identified with the Niger, while 
Ctesias describes a race of dwarfs m the interior 
of India. Whether these legends were merely the 
offspring of a fertile imagination, or whether they had 
a solid foundation in fact, may be still an open question 
Our author is convinced that the latter v lew is correct, 
and devotes the greater part of the woik to the task of 
collecting all the reliable information upon the existing 
races of people of diminutive stature whp inhabit the 
regions of the earth in which the pygmies of the ancients 
were supposed to dwell, and to &e endeavour to har 
monise the scanty notiCht^of those old writers with the 
facts as now shown by scientific investigation 
A considerable portion of the book is given to an 
account of the characteristics and culture of that singu 
larly interesting race, the natives of the Andaman Islands, 
which IS naturally taken mainly from the observations of 
Mr E H Man. These people Quatre&||e8 persists in 
calling “ Mincopies,” although it has long been shown 
that the name is quite unknown in their own language. A 
chapter is then devoted to showing tlpit people having the 
general physical characters (small stafUre, black colour, 
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fiuzly hair, and roundish heads) many of the habits 
and customs (especially the dextqnBUS use of the bow) of 
the Andamanese, form a groundwoik^ the native popu- 
lauon of many of the islands of th^alay Archipelago, 
living mostly in the mountainous regions of the intenor 
To this race, Quatrefages has given the name of “ Negrita" 
But It is not only in the islands that the Negnto race 
dwell Traces of them are found also on the mainland of 
Asia, but everywhere under the same conditions , in 
si^tterad tribes, occupying the more inaccessible moun- 
tainous regions of countries otherwise mainly inhabited 
by other races, and generally in a condition more or 
less of degradation and barbansm, resulting from the 
oppressive treatment they haVe received from their 
invading conquerors , often, moreover, so much mixed 
that their original characters are scarcely recogmsable. 
The Semangs of the intenor of the Malay Peninsula, the 
Sakays from Perak, the Moys from Annam— all show 
traces of Negnto blood. In India proper, especially 
among the lowest and le<ist civilised tnb^ not only of the 
central and southern distnets, but almost to the foot of 
the Himalayas, in the Punjab, and even to the west side 
of the Indus, according to Quatrefages, frizzly hair, negro 
features, and small stature, are so common that a strong 
argument can be based on them for the belief in a Negnto 
race forming the foundation of the whole pre-Aryan or 
Dravidian, as it is generally called, population of the 
peninsula. The crossing which has taken place with 
other races has, doubtless, greatly altered the physical 
characters of this people, and the evidences of this alter- 
ation manifest themselves in many ways , sometimes the 
curliness of the hair is lost by the admixture with straight 
hatred races, while the black complexion and small stature 
remain , sometimes the statpre is increased, but the 
colour, which seems to be one of the most persistent of 
characteristics, remains. The localities in which the 
Negnto people are found in their greatest punty, either in 
almost inaccessible islands, as were the Andamans till in 
comparatively recent times, or elsewhere in the moun- 
tainous ranges of the intenor only, and their social con- 
ditions and traditions wherever they exist— all point to the 
fact that they were the earliest inhabitants , and that the 
Mongolian and the Malay races on the east, and the 
Aryans on the west, which are now so rapidly extermm 
ating and replacing them, are later comers into the land 
Wc now sec what constitutes the great interest of the 
Andamanese names to the student of the ethnological 
history of the Eastern world Their long isolation has 
made them a remarkably homi^Cpncous race, stamping 
them all with a common resemblance not seen in the 
mixed races generall} met with m continental areas. 
They are the least modified representatives of tlie people 
who were, so for as we know, th*-pnniiti\e inhabitants of 
a large portion of the earth’s suHace, but who are now 
veiging on extinction 

rhe next portion of the book is devoted to an exam 
ination of the so-called “pygmy” races of the African 
continent These are the well known Bushmen or “ Sin 
of South Africa, to whose rebgious beliefs a whole 
chapter, derived mainly from the observations of Hahn, is 
devoted, and another race to which Hamy has given the 
name of “Negrillos," about which far less is known at 
present, who seem to hold the same relation to the larger 
C 
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long-headed African negroes, among whom they dwell, elemcnUryastQ be qmie unnecessary, since any one pre- 
that the small round-headed Negritosof the Indian Ocean pared to enterin' the study of evohittoh would be alr^y 
do to their larger longtheaded Mdanetian neighbours, acquainted with so much of the focts to be explained. 
Scattered (ommumties of these small negroes, all much In all this poj(tian, ikeupying more than half the book, 
resembling one another in t»e, appearance and habits, evolution is ilbt once referred to. Then, in the second 
scarcely over four feet in height, and all great hunters, part, which is headed “ Explanatory,” all the ground 
expert with the bow, and living on the produce of the is gone over again with explanations whidi assume 
chase, occur at various iwdated ^ts across the great evolution, but do not often refer to it Some of this is 
African continent, within a few d^pees north and south interesting and well WTitten, the chapter on “ Proofs of 
of the equator, extending from the Atlantic <;oast almost Derivation of Species" being one the best, and if 
to the Indian Ocean. In many parts, especially at the this part had b^ more fully developed, and bad been 
west, they are obviously holdmg their own with difficulty, preened by such an account ^ the principle of evolution 
if not actually disappeanng, and there is much about as has been suggested, the work might l»ve been useful 
their condition of avilis^on and the situations in which to beginners 

they are found, to induce^ us to look upon them, as in the But, besides these deficiencies of arrangement and of 
cose of the Bushmen to the south aniT the Negritos in the subject matter there are more serious defects in numerous 
east, as the remains bf a population which occupied the obsainties and misstatements, and in the adoption of 
land before the incoming of the mam body of the present very doubtful theories as if they were universally accepted 
natives. If the account of the Nasomonians, related by As examples of thcisc faults, the very first sentence states 
Herodotus, 1 >c accepted as histhneal, the nver they came that — “ ITie universe is made up of matter and motion,” 
to, “ flowing from west to east,” must have bwn the as if they were things of the same nature And on turn 
Niger, and the northward range of the dwarfish people ing to the “explanatory” part, we are informed that the 
far more extensive twenty-three centuries ago than it is “ materials which make up the universe ” art “ matter 
at the present time. and motion ” On page 3, we arc told that “ matter is 

The translator has given, in an appendix, a list of the made up of chemical units or elements,” about setenty in 
principal contributioiis to the literature of the little races number, and that— “ Fhest elements are named atoms ” 
of man which have appeared since the publication of the On page 91, we haie force and energy defined as being 
Ffench edition of M de Quatrefeges’ book It would have respectively “ motion which draws the atoms together,” 
been still better if he had given some epitome of the and “motion which drives the atoms apart” This 
considerable advances that have been made in our know- appears to have been adopted from a well-known popular 
ledge of the subject, especially of the recent researches , writer, but ns it is quite different from what is to be found 
of R G Holiburton and fCoUmann, which tend to show ' in the usual tei^t-lwks it should not have been adopted 
the fbrmer extension of dwarf races over a considerably I in a “ primer ” Ah page 95, the friction of the ethereal 
larger area of the earth’s surfecc than was suspected by medium in retarding the orbital motion of the planets, 
our author, such as the whole of North Africa, the | is stated as if it were a demonstrated fact The 
Pyrenees, Switzerland, and even Central America 1 abundance of the compounds of carbon are said to be 

W H Flower 1 partly due to its having “an affinity for itself” (p 102), 
i and among the erroneous statements of fact we arc told 

AN ATTEMPT TO POPULARISE EVOLUTION 
A Prtmer of hvolutton By Edward Clodd (Long 
mans, Green, and Co , 1895 ) 

this little book is hardly justified by its 
since It nowhere defines or explains 
evolution, or deals with it m a systematic manner As the 
author tells us in a prefatory note, the book is an abndg- 
ment of his former woik, “ The Story of Creation ” , and 
he does not appear to have made any attempt to rearrange 
his materials, or to introduce such new mattef as was 
required to constitute it a real introduction to the theory 
of evolution for those who know little or nothing about it 
Such a book should give, at starting, a full statement of 
what IS meant by evolution in modem science and 
philosophy , should explain how it differs ftom prevraus 
theories of the universe , and should clearly mark out its 

ni^ of actxm and its limitations, showing in what ic4uiremems,ana mis wont is tne latest attempt 

way It » supposed to have “evolved” the material to meet the want The work is undoubtedly an advance 
universe, and how much must be postulated as the on its predecessors, for, while it retains the best of 
materials a«d the forces with which it woiks. the weU-known processes, many newer operations are 

But mstead of any explanation of this nature, the first now, for the first time, published in a comparaUvely handy 
half of the hook is devoted to a general descriptive sketch form. Everything that a steel woHcs analyst may fiurly 
«f the sg^arse, inorganic and oiganK, so brief and b^caHed upon to examine, finds a place in this volume 
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that, among the lower races the great toe survives “as a 
grasping organ” (p. 137), and that there are in America 
certain wandenng tribes who use gestures as “ the sole 
mode of communication ” (p 157} Again, without a word of 
doubt or reservation, wo have the sutements that— “The 
ongm of life is not a more stupendous problem to solve 
than the origin of water ” (p 103), and that—" mind is the 
highest product of the action of motion upon matter 
(p 174) These few samples are sufficient to show that 
this little work requires very careful revision to render it 
a safe guide for the elementary student 

STEEL AND THE NEW IRON-ALIOYS 
Sttti Warts Analysu By J O Arnold (London 
Whittaker and Ca, 1895 ) 

^HEMISTS engaged in steel works have long been 
V- wanting a trustworthy manual adapted to their 
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Thu applies more especially, perhaps, tb the sections 
treating on Um examination chroine 4 t<&n, silicon-iron, 
nickel alloys, &c 

The volume is particularly va^^ as embodymg 
the resuks of an extensive expenenCOf in the ex- 
amination of certain non alloys which >aie bound to 
become of special importance in the near future , most 
steel works analysts will cordially appreciate this 
portion. 

As the results of my own pracuoe, I can confirm the 
accuracy and efficiency of most of the selected methods , 
more especially os applied to the assay of fcrro-chrome, 
feno-alummium, silicon, nickel, &c. 

In regard to the assay of ferro-chrome or steels, 
Galbraiths method is to be preferred, if the precautions 
given are adopted. The original process did not always 
give concordant results The gravimetric methods are, 
however, on the whole most trustworthy Results arc 
apt to be low unless great care is taken , no doubt 
for the reasons shown at page aoy The estimation of 
small quantities of aluminium presents difficulties not 
easily overcome , indeed, simpler and less complicated 
methods are required a rematk which applies to most 
of the methods now practised 

The assay processes for sulphur and phosphorus are 
clearly set forth, leaving practically nothing to h| desired 
(or the former element, certainly, gravimetric estima- 
tions arc best , but it is nearly impossible to obtain the 
necessary acids quite free from sulphur compounds 
this constitutes a serious drawback, and entails die 
necessity of a blank experiment, which should be avoided 
when possible. The evolution methods'give only relative 
results, agreeing pretty closely amoitgst themselves, but 
somewhat under those obtained grevimetncally The 
author's colour test is a good one, but somewhat compli 
cated A more simple modification of the colour test 
consists in passing the evolved through Jo c c of a 
very dilute lead acetate solution grm. in litre HjO} 
contained in a long test-tube This is compared with i 
standard steel, treated in the same manner, containing a | 
known percentage of sulphur No pretHpitate is formed, | 
and a clear brown tint is obtained, which lasts for some 
time, and is easily compared with the standard 
The processes advocated for phosphorus (pp. 110-1151 
arc complete, but the necessary manipulative skill required 
to carry them out can only be acquired by constant 
practice. I find, however, that the addition of a littk 
HCl to the nitnc acid solution assists the precipitation of 
phosphorus when precipitating with ammonium molyb 
date. I* urther, I agree with the author that in ordinar) 
steels the presence of siliac acid may be ignored with 
regard to time, fifteen or twenty minutes is ample , if 
longer, molybdic acid is pqtcipitated In addition, even if 
this docs not occur, the precipiUtt. may redissolvc to a 
notable extent The dned phnsphmmolybdatc precipitate 
IS distinctly soluble m dilute nitnc acid 
The author’s method of precipitating arsenic with 
IS good, but no others arc given. The process with 
modifications gi%es good results, but the ordinary method 
IS preferable when it is desired to estimate this element 
For the mere ehminabon ni arsenic fr^ the phosphonc 
acid, in order to detennme the latter, the boilin|( or 
distillation process it useful * 1 
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It IS to be regretted that no tniitworthy process has 
been given for the determination v/t oxygen in steel A 
thorough examination of the wbolil'Work, however, reveals 
the pains uken b) the author, utt OMy as i^^iards the 
portions mentioned m the foregoinifi <1*^ some- 

what less unportant sections desluig with fuel and other 
materials. There can be little question that Prof Arnold 
has rendered steel works analysts a decided service by 
the publication of his work. JOHN Parhv 


0{//i HOOK SHELF 

Wayside and Woodland Hlossemu, A Pocket Gmde to 
Urtltsk Wild Flowers for IkeCotut/ey KasHiler By 
Edward Step With coloured figures of 156 species, 
black and white plates of 32 species, and clear desenp- 
tions of 400 species. (Ixindim Fr^enck Warne and 
Ca, 1895 ) 

Many persons who admire the beautiful flowers that 
adorn our woods and pastures would fain know their 
names, with a view to further knowledge of them , but for 
various reasons they arc unable to use the ordinary 
“ Flora," however simply compiled Here is a little book 
that will meet the wants of sucli persons, and do more, 
we believe, to lay the foundation of a sound knowledge of 
plants than the form in which “ life histones ” are taught in 
ordinary schools and classes for the puipiisc of passing an 
examination In spite of all that is said to the contrary, to 
knowakrge number of plants, animals, or minerals bysight, 
IS of more v alut, to begin with, than a more detailed know- 
ledge of a single, or few, oivanisms or objects , especially 
when this detailed knowlerwe is gamed by rote, and not 
I by observation We therefore commend this little book 
i to the notice of those interested in, and believing in, small 
beginnings, though the kind of information it contains is 
' not exactly what the examiner demands. The coloured 
hgurcs are well drawn, and the Colouring, although a little 
crude, IS good enough to enable one to recognise the 
plants the figures ire intended to represent The 
majontv of the common and prominent plants of our 
native flora are figured Many of them arc drawn of the 
natural size, whilst others arc reduced and a few enlarged, 
without indications of the reduction nr cnhrgemcnt 
These things should be explained for a beginner 1 he 
descriptive and explanatory letterpress is instructive, and 
free from pedantry, by whiih we mean the display of 
technical terms only used by “ teachers " of botany , not 
b) botanists { here are some inconsistencies in the choice 
of subjects for illustration !■ or example, the exceeding!) 
rare Holosteum umbellatum is represented, whereas the 
allied genus Ltrnshum, found in every county, and perhaps 
I in every parish ind field in thi kingdom, is left out 
There is also an unexplainable absence of characteristic 
I sea side plmts. 1 he ulack and white figures mentioned 
in the title represent native trees and some of the com- 
monly planted exotic sjacrie-s An omission here is tht 
common yew, which might well have uken the place of 
I the very poor figure of Ailantus In spite of the short 
I comings indicated, wc strongly recommend this little 
I pocket-book to those in search of some practical 
j knowledge of common wild plants W U M 

' The Leptdoplern of the lintuh Islands^ a Descnptne 
Aaount of the Fanultes, Genera, and Species indigenous 
to C real Brtlatn and Ireland, their Preparatory States 
Habits, and Localities By Charles G ISarrett, FES 
Vol II Hetcrocem, Sphinges, Bombyces (London 
L Reeve and Co, 1895 ) 

I Mh. Barrett’s great work on British Lepid^t^a is 
] malcin? steady progress, and we are glad to hnd that the 
I second volume which includes the Sphinges and the first 
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l^neifiunilin of Boiabyccs, endmff with the Ptyehuia, is 
wnncR m the same careful and pametaking manner as its 
predecessor The first volume* has been well received 
abroad, but the foreijjn cntics re^ the absence of refer- 
ences, a deficiency more felt by them than by Bntish lepi- 
doptensts The foieiifn cntics speak of the plates as a 
ventable storehouse of remaikable vaneties , but we must 
again comment very severely on the action of the 
publishers in issuing two editions of the work, one with, 
and the other without lUustntiona, without any reference 
to the illustrated edition in the letterpress of the other, so 
far as we have noticed , and in the case of the second 
volume, without even as much as an advertisement 
call attention to its existence. 

There are several points of oeneral scientific interest 
suggested by an examination of Mr Barrett’s book A 
great numb^ of species recorded as British by the older 
entomologists, but leiected by DoUbleday and Stainton, 
have latterly been rediscovered and reinstated This has 
happened so often, that it seems likely that when we 
eliminate accidentally introduced species (chiefly North 
Amencaui), and European species wrongly determined, 
It will be ^nd that the mformation given by the older 
writers was far more accurate than the writers of the 
middle of the century were at all dimsed to admit Nor 
did the latter allow for me difficulty of communication 
with the continent at the oeginnmg of the century, which 
added much to the improbability of specimens asserted 
to have been taken in England, having been simply 
brought over from the continent 

In estimating the probability of a reputed species being 
truly Bntish, the chief factor to be taken into account is 
Its continental range It is evident that the Bntish 
feuna IS slowly changing, some specimens becoming rarer 
or even disappeanng, and others becoming commoner, or 
esubhshing tnemselves in England for the first time 
There is al«i some tendency in Mediterranean species to 
extend their range further north in Western Europe As 
the late Mr Stainton oppe remarked, the comparison of 
our present hsts with thuaCi of the future, will be likely 
to yield highly unexpected and interesting results 


QfuUtnkunde Lehre von der Btldung und vom Vor- 
kommen dtr Quillen und des Grundwiwers Von 
Hyppolyt 1 Haas. 8vo pp aio Illustrations in the 
text (Leipzig J J Weber, 1895 ) 

Prof Haas, of Kiel, when asked to edit and bnag up to 
date the “ Quellcnkunde” of Abbd Paramclle, came to the 
conclusion that in order to state the present position of 
the saence of springs and underground water in a satis- 
fectory form, an entirely new work was necessary Hence 
the bt^ under notice In such small compass, nothing ap- 
proaching a complete treatise could possibly be attempted 
^e chia features of spnngs, their classification and rcla 
tion to geological conditions, arc discussed accordmg to a 
clearly arranged plan under five principal heads. I- irst 
comes a discussion of spnngs in general, including an 
histoncal introduction, in illustration of which several of 
Athanasius Kirchcr’s quaint pictures are reproduced. 
The followmg sections deal with thermal and mineral 
spnngs, underground water, and the art of finding spnngs. 
In the last division we find some remarks on the divming*- 
rod The book should prove useful to students of 
physical geography and to those concerned with the 
practical ut^sation of a water-supply denved from wells. 

A number of diagrams are reproduced from the works 
of Daubrde and other authonties. Although several 
Enghsh authors are cited, we fear that Prof Naas has not 
made himstdf familiar at first hand with the hterature of 
the subject m English, which is by no means meagre in 
records of onginal observations on the movements of 
underground water, and deserves more recognition than 
It receives. 
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I LETTERS TO THE EDITOR 

iTt* Edtlte does not held kimsilf rtsfemsUk ftr ofMons ar- 
gnsud hy hit cprrtspendtnit Jvedher tan ho undortahe 
to return, or to mnretpond unth the writers r^ttUd 
moHustrtMt tmtentOd for this or any ether yart of NATtntx. 
No Hotue irtahen if emee^meus eemmunitatiimt ] 

Uniformitarianism m Geology 
Da ALFRxn WALI.ACX, in his letter to Natvrx of May a, 
calls attention to the signifiouit fiud that cabutrophes caused by 
volcanoes “ may be of greater magmtude now than in geologic 
times,” owing to the crust of the earth being thicker now than 
It was then He, however, u mistaken m supposing that this 
consideration has been overlooked by geologists If he will 
kindly refer to "Geology,” vol i p, 449, he will find it there 
stated, speakuw of the older fissure and explosive eruptions, that 
“ them IS nothing to show that this [the explosive] action was 
on the same scale of magnitude and permanence as those of late 
Tertiary and recent date With the greater thickness of the 
earth's cruM and the greater resistance presented by its ngidlty, 
volcanic eruptions must with time, as suggested long ago ^ Llie 
de Beaumont, have altered with the alterabons of those con- 
I phase very difierent 

of Geology” ("Col 
one form of volcanic 
pa.st than at present, 
that “ explosive eruptions are more violent now than in former 
times ” And again, at p 14J of the same work I remark that 
" while with the thinner crust of former times, there would he a 
more frequent extrusion of the molten rock, there are probably 
with the thicker crust now formed and consequently its greater 
resutandl greater fortes stored in the explosive eruptions of the 
present day ” 

The insUmce relied upon by Dr Wallace is, however, another 
stnking exampli, If others were needed— though in thia caM it 
IS on the inverse ndt as against meteorological agencies — of the 
non umformity in degree lietween the action of the forces of past 
and present times. The increased thickness of the crust is 
not, however, tlx. sole cause of the violence of recent eruptions, 
nor are they, I imagine, due to the presence of occluded water 
m the volcanic fix’! The terrific eruptions of Kraksttfb and 
other volcanoes are, I conceive, due simnly to the access of vast 
volumes of surface waters and their sudden flashing into steam 
Volcanic action, thereforcMdoes not seem lu me to be in any 
way in cuniradicbon to the conception of uniformity of iind or 
law and to non uniformity on the question of degree 
Sevenoaks, Mb) 4. JosKPH Vrestwich 


ditions, and may now be exhibited under 
from those of the earlier periods.” 

Or again, he will find Si “ The Porition 
lected Pap^” p 1.) It stated that, though 
action (the fissure) was more active m the ' 


Green Oysters 

I HAVK just recciveil a " Note,” extracted from the Momtore 
Zoologteo Itahano, of Molt nee, by Dr Caraui, in which a num 
iier of unsupportcil statements are made os to “ phagocytosis in 
Molluscs ” 

Amongst other statements, I find " Non solo sono osser- 
yaaoni erronee quelle del Lankester, malatnente npetutc 
dello Chatm, nui lo sono egualmente quelle del Pelseneer e del 
Rnqne ” I am surpnsed that my roolngical friends in Florence 
should publish a bare statement of this nature without a shred of 
evidence to supnirt it 1 desiie to draw attention to the simplt 
assertion made oy Dr Canuzi, and to let those who arc respra- 
sible know that 1 and others exwet him to show in detail what Is 
the error in the observations published by me on the green oysters 
of Marennes. 

It IS certainly nut a usual thing for a Society to allow an author 
to jinnt vague accmwlKins of inaccuracy in reference to other 
wnteis, without the smallest attempt to Justify such accusations. 

Or Csrazri’s assertion » all the more remarkable, suice it 
appears that he has not examined the true huttres de Maremus 
at all, and u singularly ill informed os to the histology and 
physiology of Molluscn. « 

I shalTbe very much surprised if Dr Carazn esn show that 
the observations publtahed by me on green oysters In 1886 
{tguart /oum Mur Sti. vtd xxvi ) ate erroneous, and shall at 
once re examme the matter If he succeeds m throwing doubt on 
the facts as stated by me 

Inferences from observed fecU stand in a different poMtiMi 
fttxn the observations themselves. 

I was the first to describe the cells laden with green granules 
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which occur in the epithehum of the gilU and labkl tentacles of 
the Marennet oyster 

I also showed that such edit are present in the common 
oysters, but that the granules they contain are not green I 
ihrtha showed that these cells occur abundantly on the 
mrfau of the gills, crawling about and eshibiting annebaid 
movement I also showed that the Maretmes oysters are specially 
fed upon Naetcuia tstnaria which contains a highly remetory 
blue pigment “ Marennin," and 1 M/Syraf that thegianular cells 
of the gills derive their colour from the blue ptgment of the 
nancube— since it was shown long ago by GaiUon (In 1834) that 
the kuUret J* are purposely placed by the oyster 

cultuiist into tanks containing the Navutm tsirtaria , that when 
placed there they have glib of the usual ydlow brown colour, 
but n^Iy acquire the green colour , that they actually feed on 
the Navicukt etfrtarta, and that when removM from this article 
dwt, they lose the green cohmr of gills 
The inference that Ae “ granular cells ” ore to be regarded as 

wandering phagocytes " - ' ‘ ^ ' — * 

though t^ve no dout , . . 

It is an inlihpretation, and not an obsersatlon 

Lastly; Id me say that I showed by chemical analysis that 
green coMt of the oyster’s gill is mU doe to any metallic base 
—either Iprqiper, non, or chromium The statement made by 
Cataud that there is “abhondania dt sesqui-osstdo di feno” in 
the mud of the tanks where the oysters are fed, m therefore 
doubly fuble Every one knows , that such mud contains 
abundimce of iron , but as there it no iron in thie green pigment 
of the oyster, it u useless to draw attention to the iron 
the mud Kay LANKBstSK 

Oxford, May 4 1 I 

The Origin of the Cultivated Cineraria. 

I UAiiB two objectums to Mr Uver's account of the history of 
the Cineraria : the careful reader will observe that lus letter meets 
neither Mr D^r informed us that the cultivated Cmcraruu 
were produced the gradual ateumulattau ef small varta 
tuns, I e without the selection of definite spona My olqect 
in adducing historical evidence of Cmerana sports was to pre 
vent Mr Dyer's pronouncement from bemg repeated without 
further evidence That puipose I think has been attained i for 
I notice that in now restaUng hts account Mr Dyer does not 
refer to the point, though it was (he object of hu original exht 
bition of the Cineraria to the Rmrsl Society That the Gnetana 
was an exceilent “ illustratioa of the amount of vanatinn which 
could be brought about under artificial conditions in a limited 
time ” 1 should be the last to dispute As I showed in mr first 
letter, there is evideiice thst the time was very short indeed 
Compered with this point, the second ouestion— that of the 
^bfid origin of cultivaM Qneiarus — is 01 subordinate interest 
For the view thst they were onginally hybrids, resulting from 
crosses between C truessta, C Uusata, and other spedes, I have 
given the evidence, quoting the expliat statement of contem 
poxanes and the almost universal o|)inion of practical gardeners, 
■with references to the sources of inibrraation Mr I^er, how 
ever (with him Mr Kolfe) declares that they are descended from 
C cruenta alone Is this statement a mere inference from die 
It of likeness between particular cultivated Cinerarias and the 


jf couise these authorities may be 

right, and the rest who have wntten on the matter may be wrong , 
I ask frir proof of this, and the request can hardly be thouf^t 


Mr Dyer has referred to a remark I made at the meetmc re 


the wrong In justice the dicumstences must be sUted Speak 
lug the Gneraria, Mr Dyer declared that though the ftowets 
have changed so much, the foliage, which had not been an ob- 
ject of Sdeebon, still reseml^ that of his frild plant I re 
plied (hat though this might be true of the Cmeraria, it led to 
no umversal mduction, fix it u well known that the foliage of 
many pfamU selected solely for their fioweti or for their fiuiU had 
vanM greatly As an Illustration taken on the spur of the 
fooment, I sold that though, the mattdr hod not come within my 
own observation, there whs, I believed, a passage in one of 
Darwin’s books to theeffect thst the foliage of the leiersl kinds 
of Camclha differed so modi that they 00^ be reeogmsed by it , 
ahme Upuh Mr Dyer inteqectidg tMUithu was not tree, I I 
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immediately gave up the Ulustistion as not coming within my 
own knowlei^, ami substituted that «f the Apffie, of which I 
mvself know several kinds to have titotinct and chanoteristic 
foliage Such examples may be multipHod iaddfinitdy Now 
the poimge in Darmn is as foHowti— *' VerlotsmentioM a 
nrdmier who could distinguish tco kinds of Camellia when not 
In flower" (“ Animals and Plants," ed. 1885, II chi^ ipiil 
p. 338) t but l>arwin takes the «ase as an iUustretioa of the firet 
that structures “ though appearing to an unpractised eye abso- 
lutely undistiugiiiihable, yet realty diflier ’’ My use of this case 
was therefore a wrong one, and as Mr Dyer has thought fit 
again to refer to the matter, I take the opportunity of witlmniw 
mg It once more W Batbbon 

St John’s College, Cambridge, May 5 

The Atsomptfona in Boltxmann’a lltnimnm Theorem 
Mr Cdlvbrwbli ’s letter in your issne of April 18 leaves 
many important points in connection with the revemfaiHty of 
Boltxmaim’s M immum Theorem untouched On the ques^ as 
to what difictent people mean (or think they mean) when th^ 
assert that the theorem is true, enough has already been iai£ 
What we want to know is what assum^iis are involved in the 
mathematical proofe of the theorem, why they have to be made, 
and for what systems they are likely to mild This question has 
been ably treated by Mr Burhury, but in view of Pni. Bolts 

’ that the theorem is one of pcobabihty. It is 

me more fullv where orohe''**'* * — 

enter into proofs such ai 


Dr Watson starts by assuming two set 

tnbuted that the numbers havii^ coordinates and n 
within the limits of the corresponding diflercntials are 
K(P, Q«)rfr, dQ,and/(A 


molecules, and it is assumed that in thu case they represent 1 
froMilities of a molecule having coordinates and momenta 
within the given hmits. 


tw isnds sf nuieetdes sore ssutefendesst of each ether 

sumption was pointed out to me by Mr Burbuiy, and is what 
I intended to imply in my previous letter when I said that Dr 
Watson’s assumpti^ was more tsaturxU than any other Dnder 
these circumstances alone can we assert that the probobihty of a 
given combination of coordinates end momenta of two aiolecules 
M proportional to 


hrfP, 




encounter Then if jr, denote the co 

ing momenta, we may employ the ll 
British Ajuociatiun Report, 1 14, to u 
in the form 

W4ri<fyt 

and if we wnte (Jgildtylt for the probability of a con- 
(^ration m which an encounter will take place m the time- 
efement dt becomes 

ifjd/t dxZ^sfyJdtyU 

corresponding to Watson’s expression with (dj/’ijdt) m place of 
{i^hIJi) Thu step involves (be assumption (mode above) that 
sfy, u smtil in comparison with the dimensions of a molecule 
From thu pomt on Dr Watson’s proof u easy But it will 
be seen that the probabiHties for two molecules arc not mdepen 
dent of each other a collioioo' between them The method 
would fed if the aame (stir of molecuIeB were hkely to collide 
repeatedly Thua the Minimum Theorem depends on the free 
ihotions of the moiocules quite as much as on the adlumns 
themselves, and it only ap^ies to gases whose molecules mix 
freely among each other between colUsions, not to media where 
they are dmisely crowded In such cases, however, we have 
Mr Burbuiys investigation {Phil Mag January 1894) 

If we were to reverse the motioa exactly, we should have 
one in which the piubabiUties for two molecules he/oro an 
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tmfniatU) would be thcrdbie entirdr ba^ on our previw 
experiMKx with the direct motion Without mch Mtumptkmi 
we Aould have inferred, by the oidioujr laws of probnotlityi 
that H would be likely to decteaae Thia ii wiMt I Wended to 
imply in my ptevioux letter , but aa I had naed accented and un 
accented Mtera in my atatcment, I btled to make my meaning 
dear to Mr Cidverwell, who evidently found it difficult to under 
iiiand a proof mvolvnie their uae. G H Bkyak 

The UiUt of Haat 

I WAS (dad to read Prof Joly’s communication m your uaue 
of May 2, Tor I have made many aflbrU to call attenbon to the 
unntiafoctory nature of our preatnt ayatem of calonmetne 
meawiementa, and mw diat a moK powerful voice than mine 
has been raised In Ipffipr'df % change, I have lome hopes of 
pronesa. 

llie indiflerenee with winch, aa it appears to me, our (diyaiciatt 
regard this matter u probably due to several causes. They 
Ignore the fact that the science of calorimetry has recently made 
great atridca, and that an ambiguity aa to the unit, which 
fonncidy was of httleconaequence, tiM now become almost the only 
bar tofWher progreaa t atto, aa Prof Joly hat pointed out, our 

*- — edded to 

to lie 


iorthfir proKTCM s . ^ ^ 

^em of calonmetriL measurements has been so wedd^ 
the method 


d of miatnres, that the union haa (wrongly) cc 

• T, saeasentnU 

Aa to Prof Jol^a proposal, there is murh to be said m its 
fovour It is practiW and dednue At the same time the change 
would be so radical, that 1 should not feel justified m cuuiiting 
myself as Ml diiciple in thia matter without serious confideiation 
My own inclination m rather in the direction of a C O S , or 
ahtofoie unit, and the courae adopted by l*raf Schuster and Mr 
Ganopg, in entitllw their recent important communication to the 
R<^ Society “InL Spcmfie Heat of Water,” rather than the 
■' Meilbwuctl Equivalent of Heat,” ahowi that a step haa 
already been taken m this direction 
Wmi we reflect on the attention and the lalxrar which have 
been devoted to the eatabluhinent of our preMnt syitem of 
dflctncal umisi it ts a cause for wonder that ao impoitW a unit 
aa that of heat ihould have been left ni.defuied and unregaided 
1 would propoae that at tbeAntbooming meeting of the Britiah 
AsKieaUkni tfie attention of Section A diould be padictdarly 


rcvesat k. super i mpgaiiui the two enda as before, and aketch it 

riSS^e rartrSve (eauly;^ 

thM. if t^ differed, draw a ftedi curve midway between tte 
twot stthaequently re-roariuiig Ms examuiatioiri papers this 
imoothad mean curve? An iliuitration may be of use , let it 

Fig I, as It conbdns the le» smooth curve The 


Gianlum that the plus variations and the minus variations 01 
the two ladea of the mean nearly balance, the q^wn would 
appear to be — Would one be justified m smoothing them m 
ewntdeofo with the generalised resnlti of many such serim? 
It mvolvet looie forcing of the examiner’s marking into the 
gen^ mould, but wouhT thu be more than sufficient to correct 


;o i^e wc^d, m the | 


Kcvbrkino to Dr JolVi letter fau 
definitely to adorn the “ joule*’ as tli 


’s letter hut week, would it not be well 
aule*'asthe only fundamental unit of 

to rea^ distmcUy that researches such as thoae of 

Mb Cloths, PlM Rowland, and Dr Toly are determinatioM 
of the ipecifle held of water and of the went heat of steam in 
terms of it ? Oliver J Lodtb 

The Ezaminatian Curve 

Thb extremely mterestmg article, by Prof Lloyd Morgan 
(vol h. pp. 617-61^ on the graphic representation of the marks 
given in an examinmm, and of their great use to an examiner, 
1«da me to ask even this method msy not be developed 

further with edvaii»» to all canctmed, for, as Lloyd Morgan 
saya— " If, after aft Stensive stt of papers hss been looked over 
tnd carefully markfR|i'aa interval cC dme be allowed to elapse, 
and then the pape^ gre gone over want, the result of this re- 
exMiiinition to thet the head and tail remain practically 
unifoaitedi bat that there to not a li«te redistribution among the 
medfloai^” In pflwr words, the peraonsl equation of ths 
es i u Mn hr values, showing itself mostly in the middle of the 

Tlw ftrtt th|h)g toetrike meon looking at Fig 3(vol Ii p 6i8)< 
was fhegdmtflmffai^ ef the two halvas of the curves, sad on trae- 
bm ft, and tHcn tnmlM the tracing hMf Toond so foat the upper end 
^thetmeedeurve Mceme supAmpnaed upon the lower end of 
tBe nUMpMi ^hI dftk emd, the sitMlerlty was so nurked as to 
makB one thllk, that had e larger mmber of papers been ex 
aminideiift eg touefi^ (narked as the flitt set, the traced curve 
worddltowoiimMdchemlm 

If sndtbeUtecsaeiwhyslKwId not the examiner, after plot 
ting the nwiMl He beat, make artoncing of thto carve, then 
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his personal equation? On the other hand, the two halves 
—say from piuiciLy. of examineix— might be so dissimilar, 
that the mean cuiw would difler very much from the original 
form In this case, woidd it be possible to give any geneml 
rule whereby one couU be gudel whether to adopt the mean 
curve, or to remain aelufied with the orwnal marks given ? 

In Herbert Spencer’s “ Prinpiplet of Socioloey,” (vol 1 p 88) 
are many references to the fact that “ the chudren of Austia 
lians, of Negroes in the United States, of Negroes on the Nile, 
of Andamanese, of New Zealanders, of Sandwich Islanders [aiul 
others], are quicker than European children m acquiring simiih. 
ideas, M presently slop short ftom inabiliiy to grasp thi. com- 
plex ideas readily graqied by European children, when they 
arrive at them ” F Howard Coi lins 

April 39. 

Teaching Young Phenaanta to Pack 
It may interest FVoL Lloyd Moigan and others to know thst 
when Asamese And newly hatched chicks m the jungles, tiitj 
teve a system of teaching the bttle ones to peck and pick up food, 
without which, I am many of them would (he 
Walkiiw down a road one momii^ with a ne^bour. we smi 
dailv npd^ a bttle ball of fluff between my foet, 
hnidly avoid stemniig on it, as it stuck close 
snother sj: 


t, and I could 


immedtotely another appeared at my ftiend’s feet, and we saw 
they were newly hatched pheasants, the mother probably earned 
off by wnne 

As It was difficult to walk with these httle things running so 
close and In the way, we lifted them into the short grass along 
side, and bumod on some fifty yarda. 

On returning w« had fbi|p>tten them, but one ran oat, and so 
peitiiiscliHisly stuck to my boots, that to save it 1 put h intomv 
pocket, and on our amval at the bungalow tried to feed it with 
small feagmentx of hard boiled egg, rice, and white anU. Ot all 
these it took no notice. 

Next monting the other chkk Ufos found at the foot of the 
bungalow stopi, having probably ftiHowed ua unnoticed the day 
before I then called my *' Bahu,** u I could not get them to 
cot, and he laid ” thiw mutt be (Mqpl/ ” 

He put the gausc wire eow» *•" —* 


le under, and the craehed 



rice, egg, &c , on m hud wood teble, and tMchg a pendl Rom 
hii podieet and coHecting the eatables togeiHer, close to the 
edge of the gauxe cover, be lifted its edge, and with the nencil 
inserted, began riiarply tai^nng among the rice dfbns. 
The two chicks at once ran over to ^t {dace and bent over. 


iMgUn to feed on their own account, just as the “ &ba had 
predicted , and after thu lesaon we had no trouble 
As 1 happen to be writing, I may mentkm that our land Iisard 
<3 feet 6 m»es to 4 feet 6 inchet total length, name unknown to 
me) has begun calUng In the euly dawn and dusk at evening 
It is silent during the day and night 
From the bcanngs taken, it can be heard (damly at a mile in 
forest, and often five or sis calling at once m different directions. 


The Bagdad Date mark 

TKBaa will be found m Grattan Geary's “ Through Auetic 
Turkey” all about the date muk — a mystofous and troublesome 
excoriation, coming only once, but which larts ayeu, leavmg an 
ugly scu the sue and outline of the ihiit— vimois for any lei^h 
nr time at Bagdad seldom, and residents never, esca{>e It is dso 
known at Aleppo and other places, but is worst in Bagdad, 
almost every native being muked Pien nitflc acid has been 
found to have little emmt uiion it I lately spent forty four 
liays, off and on, at Bag^, and ima|dne44.baa escaped , not 
so, however, as it provM su weeks wer my return to InduL 
But the muk iiel^ forthwith, and before anv damage was 
done, to hypaattl(>hite of soda, which does so mnen “fixing” for 
every amateur photographer, and seemedi worth trying The 
feet may be usefully mentioned in the intetesi of Mesopotamian 
explorers who do not want to be date majedd os a memento , 
but It u to physiologists they must look fair an explanation 

Bomba), April is A. T Fraskb 


'T*HE following are the names and qualifications of the 
^ fifteen candidates recommended by the Council of 
the Royal Society, on Thursday last, for election into the 
Society 

J WoiFE Barry, 

C B , Civil bngineer Vice President of the Institution of 
Civil Gngtneeri. Is eminently distinguiahed in his pro- 
fewion, and hu designed and executed msOT works of national 
importance, which include the Tower Bridge, opened by 
H R H the l*nnce of Wales, 1894 1 the City Terminus exten 
Sion of the Charmg Cross Railway, the Inner Circle Rail 
way, and the Barry Dock Hu served u t member of the 
foilowing Royal and Departmental Commisnons —Royal 
Commission on Irish Public Works, 1887 1 Highlands and 
Islands of Scotland Commission, Commiieion on the 

River Ribble, 1891 1 Thames Navigation Caennussion, 1894 
Member de la CommiMfon Cbosultative des Travaux dc la 
Campagnie UmverwUe du Canal Mantime de Suex. Is the 
authu of many papers, itaamiy in reference toengineenng worits, 
which have been poUished in the Traiuectwucftkt JnsHtutronef 
CA«/J?AgwMsrvand elsewhere IstheauthorofseveralprofesHonal 
treatises, among which the foilowing are the moR important 
“The Barry Dock” (British Association Report, 1888) 

“ Rulway A{>pliancet,” “ Rhiferays and Locomotives," publish^ 
in cor^unction with bir I Bramwell, Bart. 

Alfred Gibbs Bourne, 

D Sc (Land ), PiofMor of Biolag) in the Presidoicy College, 
Mndxaa. PeUow of Univenrty College, London For many 
years engifged m tesching and to lesearchee upon Comparative 
Anatcnyand Embryology, espedaUy of Invwrtebrata. Eqiecially 
known to comparative anatomists for bis discoveries in the 
stmeture of leeches, and u disooverer of the hydroid phsse of 
Umn o c o diu m, also of two remarksfole new^genen of C%(xtopod 
worms, demrifacd by him u Haptobtandins and Cbcetotinaichas. 
Auftwr or the fbUowmg, u well u seseral.etiiei memoliu i~ 
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•On the Structure of the Nephndk of the Medicinal Leech ” 
Quert J«ttrn Mtcrot &» , iSSOIt' “Coatnbutions to the 
^tomyof the lliruilinea” (iffel, «?4)j "On the I^roid 
Form of Limnocodmm ” (/vW Rn Sx , 1884) , “ On the 
Su{>poaed Communication of the vascular System with the 
Efetenor in Pleurobrancbus ” (Quart /turn Mures Sn , 1885) 
Since he hu been ui India, Prof Bourne hu suit home 
important researches on Indian barthwwrae, on Chcefobranchus 
(* new naidiibrm worm), on a new notocoon of the genua 
Pelomyxa, with observations on die structure ai {ut)to(iiasm, and 
some valuable expenmcntal researches on the suicide of 
Scorpions (fttc Roy So( , 1889) 

GBORt.E Hartley Bryan, 

M A., Fellow of Peterhouse, Cambridge Lecturer (on Thermo- 
^namics, &c ) on the Univernty fert- Wrangler, 1886 i 

Clam I, Division 1, 1887 , bracketed wlfti Semor Wrangler, 
Smith’s Pnxe, 1888, for the LMy “(to the Curves on a 
Routing Spheroid of hmite tlliptiaty ” (RM Trusts , 1889 A) 
Author of the following papers — “ On the bubihty of a 
Routing Spheroid of Periect Fluid” (/V«r Rn Sec ,vol xlvii ), 
“ On the Subility of Elastic Systems” , “ Waves on a Viscous 
Rouung Cylinder” {Phtc Cam6 Pktl Sec , viA \|), and 
several others m Pktl Mag , Proc Lend Matk Sec , and Prx 
Cami Pktl Sec , Ike Also joint antfior, with Mr Larmor, of 
the Report on Thermodynamics, published m the British 
Assocution Reports, 1891 

John Eiiot, 

M A (CanUb ), Meteorologkel Reporter to the Government 
of India. Late Meteorological Reporter to the Government ef 
Bengal Wu Second Wrangler and Smith's Prixeman, 1869. 
Mr Ehot, u Meteoroiogicar Reporter to the Government ^ 
Bengal, and subsequently u Head of the Meteorological Dejsut- 
ment of Indu, hu made many important additions to the phjeical 
daU of Indum meteorology, and hudone much m their ntillsation, 
and in the improvement of the administration of the deputmciiit 
of which he u now the bead i>Under him )uve been canied 
out the publication of Daily Weather Cbaits for tbe Vay Of 
Bei^ and Calcutta, for Bombay and tbe Westein tLopau of 
Imti^ and general charts for themhole {wmnsuia. He hu also 
organised the systematic collection of manne observatmns from 
shipa amvlng at the chief Indun pocu. Hu special work,, con 
tamed in a lung senes of meiHun, published alher in separate 
form by the Meteorological Department, or in the Jeuntalcf tkt 
4siatu Seettty ef chiefly relates to storms in Indu and 

Indun leu, and coropnKS coi^lete histories and discussions of 
fifteen cvclones and upwards of one hundred stornu that have 
occurred between 1877 and 1886. The Annual Reports of the 
Meteorological Department, prepared by him, also conum many 
valuable and onguul discussions. He hu contnbuted very 
largely to esUbliHi the Indian Meteorological Depaftmciit on a 
thoroughly scientific bosit, and to maintaining its nigh character 
and recognised practical imisirUiicc to our great Indun 
dependency 

JOiiEPH Reynolds Grei-n, 

D Sc (OuiUb ), M A , tkSc (Lond ), b L.S PtofeMor of 
BoUny, Pharmaceutical Society of (ireat Britam Dutinguiriied 
for hu acqoainunce with botany Attached to science, and hu 
contnbuted to its progress by discoveries m the regioa of physio- 
logical chemistry, with reference chiefiy to plants His more 
impoiUnt contrlbubons sre contamed m the fillkiwing papers — 
“On the Organs of SecreUon m the Hypencaceu’’ (fetmt. 
Ltun Sec (Set ), voL xx , 1883) , (with Dr Sheridan I-ea) 
“ Some Notes on the Fibrin ferment ” (lettm of Pkysud , vol 
IV , 1883), “On the Edible Biid’sNestof the Java Swift ”(»A«/, 
vol VL, 1885)1 “ (to Proteids occntni* in Latex ’’(Aer Key 
Sec , 1886) j “ On the Action of Sodium Chloride in diseolviiig 
Fibrin” (Jeitru ^ Pkystel , vol viii , 1887) , (toOruto PUnU 
connected with the (foagufetion of the Blood ” (iWif), “On the 
Cheratea to the ProteWs of the Seed which eeeompany (icrmina 
tioo ^(Pkti TYams , 1887) j " On the GerminaUon of the Tutor 
of the Tcrnatlem Antichoke ” (Atmals if BXany^ viil i , i^) , 
“ On the Oei^nation of the Seed of theCkutoc-oil Plant (Prec 
Key Sec , 1888) , •' On the Occurrence of DiaiUse in Batten, 
(Brit Asmc Report, itei) , " (to the Occurrence <rf VMeuble 
Ttypam m the TvAlatCutumisuHHssimus" (AitmaisefBeUm, 
vd ri , 1893) , (with Prot Vinu) “On the Reserve Proteid of 
(he Asparagus Root”(/>w Key See, 189*). “On the Ger 
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mln«Hnn of the Pollen grain and the Nutntioa ctf the Pollen 
tube” {PhU Trans, 1894), "On: Vwet^ FermenU” 
(Annals a Botany, vol vu., 1803) , " On the Inflnenee of Light 
on DiaMaie'’ (>^, vol vib., 18^). 

• Ernest Howard GiumTas, 

M A. Private Tutor Author of the following papeta — “ On 
the Companion of Platinum Temperaturea with the Kew 
Standard” (R^ of Committee on Electtkal Measurement!, 
Brit Amne., 18^). " On the Determlhation of certain Boiling 
end Freenng FomU” (PUl Tiwu , 1S91 A), “The Electric^ 
Resistance of Platinum Wire at Absolute Zero " (Pktl Mag , 
Dec , 189a) , " On the Determination of Low Temperatures by 
Plotmum Thermometers” (/Wr Cami PhU Sac , 'kA viu , 
Put I ) , " On the Increase in Resistanee of a Conductor when 
Tranunittmg a Current" {thti,, wA viii , Part I)j “The 
Mechanical Equhralentof Heat, toaetber with an Investigation into 
the Choi^ in the CmKity for Heat of Water” {PMst Trans , 
lOni Alt “Tii» tuimr Point of Solphur, together with a 
^finum ThMmnnM-ters,” jointly with 


.1 Mechanical Equivalent of Heat " (Pros Boy 

, vol hr , 1893) ; " A Metliod of Joining Gloss and Metal 

Tubes" (Pros PhU Sac Cami , 1893) . “ It 

Tempeastiite" (ScUnca Progress, \wn)\ " 

Temperatnie on the Specific Heat Aniline- (rww asag , 
1895); “The Latent Heat of Evaporation of Water” (read 
Rn^ Society, January 1895) 

Charles Thomas Heycock, 

M A, Lecturer on Natural Science, King’s College, Cambridge 
Author of "Revision of the Atomic Weight of Rubidium” 
(Bnt. Assoc Rept , 188a), joint author of —‘‘Spectrum of 
indium” (/lU/ Mag [5] L, 1876), "OnaSimplifiri Form of 
Apparatus for Determining the Density of Osone^’ (Pros Cami 
/wZ 5«c , V ) ; " Lowenim of the Greeting Point of Tin Iw the 
Addition of other Metah^ {Proc Chtm Sac , No. 6<, i^) 1 
“ Lowering of the hreesing I^t of Sodium by the Addition of 
other Metals” (TWnsr Chem Sac , \v , lM9|r', "Molecular 
Weights of Metals when in Solutton” sM (Ivill, “Freeung 
Point of Triple AIIot of Gold. Cadmium, and Tin ” (ifiaf , lui ) , 
" Lowering of the Freeeing Points of Cadmnun, Bismuth, and 
Lead, when olhwed with other Metals ” (rArf , W ) , “ Isolation 
of a Cmnpoand of Gold and Cadmium” (tM), “Freeung 
Point of AHm in which Thallium u the Solvent ” (sAd , 1894) , 
" Fleeting iWit of Tnple Aloys ” (lArf ) , " Chanre in the 
Zero of Mercuiy Therm<«neteia ” (Proc Cami PhU Air , vii ) 


for making accurate and rapid tests 
in direct current circuits, and in alternating current dicnits oT 
both high and low frequemw (some exhiuted Ri^ Society, 
1893)) on instrument for npldty ascertaining the E M F 


galvanic cell (exhibited Royal Society, 1893) > t 
compact moving coil mdvanometer adapted to umveraal purpoaes, 
wiuch was employid by Ps<A Dewar and Fleming m their 
reaearehes on the resistance of metals, and is used in the record- 
ing pmmeter of Prof Roberts-Austen lie was deputed by 
the Commander in Chief to write the etectncal sectioas of the 
Pons Exhibitkii of 1889, the Frankfort Exhibition of 1891, and 
the Chicago Exhibition of 1893, and furnished the Government 
rvith meet valuable reports. 

Frank McClean, 

MA,LLD (Gla^),FR AS,MICE Author of “ Photo- 
gnuihs of the Red End of the Solar Spectrum from D to A 
(JlM/h^ Nottces, vol xlix ) ; “ Parallel Photographs of the Sun, 
Iron, and Indium, from H to near D ” (sAd ) ; " Comparative 
Photographs of Il^h and Low Sun H to A, with Notes on the 
Method of Photographinglhe Red End of the Spectrum ” (lAdL, 
vol h ) , “ Comporauve Photographs of Sun and Metal Spectra” 
(Series 1 and a, tUd , vol liT) Inventor of McCleon’s Star 
Spectroscope, an mvaluable aid in the study of stellar spectra. 
Attached to science, and anxious to prennote its p r ogres s . 
Founder of the Isaac Newton bchobuship at Cambridge Donor 
of a large telescope to the nation, to be 'used in phydcal 
mquiries at the Ro^ Observatory, Cape of Good Hope. 

WiLllAU MacEwEN, 


Roy Sac , May 1881. and Cemptes rtndns Acad Sci , Paris, 
Tune 1881), “Treatise on Osteotomy ” (1/indon, 1880, trans- 
uted into French, German, Italian, Roumanian, Swedidi and 
Rusnan) , “ Osteogenic factors in the Development and Repair 
' " ne ” (AnsuUs of Surg^, 1887) j Addresa on the Surgery of 

^Aoin and Spinal Cord [Lancot, and Brst Med. Jostm., 

1888), “The Ihipil in its bemiolopcal Aspects” (Intomat 
fontn of Med. Sitences, 1887), "Raibcal Cure of Hernia” 
{AnnsUs of Surgery,. 4886) , also numerous orticlea on speewt 
pomts in Surgery 

SufMemeniary Certificate — Author of a treatise on Pyogenic 
Infective Diseases of the Brain and Spinal Cord ( i^) , an Atlas 
of Head Sections, with fifW three copper plates, fifty three key 


Sydney John Hickson, 

DSc, (Lond ), M A (Cantab.), Hon M A (Oxon ), FZ.S 
Fellow of Downiw College, Camhnilge Author of papers 

S ibUdied in the AUosopluctd Transactuni, “ On the Ciliated 
roove (Siphonoglyphe) in theStomodseum of the Alcyonarians” 
(1883) , “ On the $mual Cells and Early Stages in the Develop- 
ment of MsUtfora ihcata ” ( 1888) In the Quart fonm Micros 
Sa , “ The Eye of Pecten” (1880) , “The ^e of Spondylus” 
(i88a)t "The Structure and Relations of Tubipora^ (>w3}, 
"The Eye and Optic Tract of Insecu” (1895) In the 
Tifduhr van hU NederL AarirUkskstnd, GeiioUsch , " Omxwer 
vlngenm Noord Celebes ” (1887) In thc/rwrw AtUkrop InU , 
“Notes on the Serunrese'’ (1886) Author of the work, “A 
Naturalist in North (Glebes.” 

Henry Capel Lofft Holden, 

Major, Royal Artillery In India from 1877-84, he earned out 
a number of expeninents m telephony and telegraphy for the 
Indian Government Since 1885 he has been in ch^e of the 
Deportment fisr the proofs of Naval and I.and Service Ordnance, 
and Gunpowders, and for experiment work connected therewith, 
and has mvented and constructed many j^eces of apparatus cmi 
nected with the science of artilleryi as well as with electrical and 
sdentific reaeareh. Amoi^ those which have been publicly 
exhibited ore his devices m connection with the chronograph, 
for measuring, the velocity of projectiles ; an extremely accurate 
and sensitive hydrometer for measuring the variations of the 
density of theawn the electrolyte accumulator cells (exhibited 
I^SooetniSSyiSMolsopa^ before Iran and Steel Inst , 
1891), a hi A -Spsed chronographip pen fiir reoordmg minute 
intervals tbne by Mectrcmiagn^ means ; various instruments 
1^0 1332, VOL, 52] 


Sidney Martin, 

M D , B.S , B.Sc , F R C.P Assistant Physicuui, Uraversity 
College Hospital, and Hospital for Consumption, Brampton Dis- 
tinguished for lesearches m chemical ^ynolcw and j^tholcgy ; 
boa earned out rcscaiches on chemical bwteriolagy for the Local 
tiovernment Board, and fur the Royal Commission on TubercnloiM. 
The following are hii pnncipal publisbed paperi — " Papain 
Digestion ” (Jonm of Physiol , v ) , “ Nature of Papam and ita 
action on Vegetable Proteids” (ibid., vi.) 1 “ The I*rotelda of the 
Seeds of Aims precatorins'' (Pvc Boy Soc , xlii ) j “ Phydo 
logical Action of the Active Principle of Aims precaiorius"' 
(iftd , xhn ) I " The Toxic Action of the Albumcse from the 
Seedx of Aims precatorms” (iM ) , “ Gluten and the Proteids 
of Flour” Iflnt Med fonm , 1886)1 “The Influence of Bile on 
Digestion (with Dr D Williams— Aar Bey Soc,x\y and 
xlvih ) , " The Chemical Products of the Growth of BaeiOnt 
anthracis and their Phyidolrailcal Action" (iUd , xlvnL); 
“ Frelimmary Report on the Chemical Products of tl« Life rf 
BacUins anthracis” (Rept of the Med. OflSoer, Local GovL 
Board, 1889 90) , " Chnnical I’athology of Anthrax ” (iAd^,. 
1891)1 “Di^theritic Paialysu” (Aw Bey Soe , 18^), 
" (inlstonian Lectures on the Chenucal Pathology of Diphtho^ 
compared with that at Anthrax, Infective Endocarditia and 
Tetanus,” 189a, "Two Cl ssa et of VegetaUe Globulins” 
(Proe ^stol Soc ) ; “ Patholoi^ of the Proteids of the Body” 
(BrU Mod. fonm , 1890) 

George M Minchin, 

M A (DubI ), ProfwHor of Matbematica in the Royal Indian 
Engmaering College, Cooper’s HiIL Author of the following 
treatises “ Statics,” " Dmplanar Kinematics,” and “ Hydro* 
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Ahoof th«followtog,„^ .„ . 

' ‘ « - - nikaw” (Prot 

. Electrometer” 

_ _ __ ReHttAthes in PhoU^ 

(kity” (A«r A^'Sdc end' “Impalnon 
” {Eitcfrtnam, Pth Sue) t “ Seleno-AltiiBinitun 

ana the Electromotive races at Staiiisht” (Jt&mem/ 
rx) , " The Megnetlc Ftela ai e Oxculer 
Magnetu Field close to the Sarfitce of e Wire 
iiag.Pnc Phyt S»( ) 


(Ainser*. Sltttrkal Rtoitm, Ac.) 
Celb 


md ddn-Piyjui) 

Catient'* t “llie Mi 
csiryiiig e Cerrent 

WlLUAM HENKY POWBli, 

Assistent Medicsl Officer, H M Locel Government Boerd 
Anthoc of Reports to the Local Government Board retail 

the natnial ^ 

the V 
1883 


natnial hutory ci endeinic diseases and materially extending 
knowledge thereof more espeoally {«) Demonstratibn in 
I of the existence of Stxurlatiw IMaease m Cows, 


itenSing 
ibn in 

Cows, 

the previously obscure spread of Scaxlatlna in human 

es by means of Cow’s Milk , (*) Record of Cases 

(afterwards ftdlowed by Dr Klein) where Diphtheria had been 
Sjproid by the omsamption of Cow’s Milk t {<) Oiscoveiy, m 
lUl, of the abihty of Smallpox to extmd atmosphencally 
(witbout other penow relalion) Grom a haqxtal to hoaset in " 


and Its light much veiled m the mist lying over the stars 
of Cygnus near the north-east horuion 
On April 19, iih 46m., another conspicuous meteor, 
movuig very swiftly, and leaving a bright streak, was seen 
in Hercules and UoOtes by Mr Corder at Blpdgwater, 
and the writer at Bristol Its radiant was in Sa^tta at 
300® -i- 30®. The meteor fell from n to 71 miles over 
Wiltshire and Somerset, and travelled akr^ a path of ^ 
miles in less than one second of time. The radiant m 
Sagitte furnishes a well-defined meteor shower at the 
April epoch, and I first detected it in 1877 My 
positions for the radiant are as follow 


D, 93 
D, no 

O, I 3 I 


1877, April 16-19 
1885, Apnl 18-20 
1887, Apnl 19-3$ 


298 + 35 6 meuon 

*99 + *4 5 .. 

3<w + *3 4 


The mean position is at 300° 34® Mr Corder saw 

a shower in ApnI-May 1876-9 from 300° -|- 20® (7 
meteors), which presents an excellent accordance The 
meteors of this stream are very swift, and commonly ger- 
minate streaks, but the shower is not well displayed until 
the morning hours, the radiant being ven low before 
midnight w F Denninc 


Thomas Purdie, 


I Fom^ Ethers” (TVmar CAxm Sec, 1881), 
'‘Action of Sodium Alkyl Oxides on Ethereal Fumaiates” 
{iM , 1885) , “ The Action of Metallic Alkylatea on Mixtures 
c£ EthereJ Salts with Alcohols” («M/, twy). Joint author 
with W Marshall, B Sc , of — “ Aclttm of Alcohols on 
Ethereal Salta m presence of Small Quantities of Sodic 
AlkyUtcs” (TVwix OUm Sec , 1888) , « The Addition of the 
Elements Alcohol to the Ethereal Saltsof tlftsoturated Acids” 
(Hid, 1891) Jomt author with J WMIace Walker, M A , 
of — “ Retohidon of Lactic Add mto its Optically Active 
Compimeitts ” {ited , 1893) , “ Optically Active Kthoxysuccmic I 

Add'M***. 1893) I 


NOTES 

The following fifteen candidates were selected on Thursday 
last by the Council of the Royal Society, to he recommended for 
election into the Society — Mr J Wolfe Barry, IW A. G 
Bourne, Mr G H Bryan, Mr J Eliot, Pn>f J K- Green, 
Mr E H Griffiths, Mr C T Heycock, Prof S J Hickson, 
Major H C. L. Holden, Mr F McQean, Pnf W MacEwen, 
Dr S Martin, Prof G M Mlncbin, Mr W H Power, Prof 
T Plirdie We give the qualtficabons of the candidates m 
another part of this number 

The memonal of the late Prof J C Adams, at Westminster 
Abbey, will be unveiled this afternoon by the Duke of 
Devwuhire. , 


APE/L METEORS 

COMPARATIVELY few meteors of the Apnl shower 
^ appear to have been seen this yeu in consequence 
of the cloudy weatho- which prevailed. But if the 
results are scanty they are interesting, for three fine 
meteors were olmrved at more than one station, and 
their real paths in the atmosphere have been computed 
On Apnl 14, iih 44in„ a bnght first mag meteor was 
seen by Prof A S Herschel qt Slough, and by the wnter 
at Bnitol It moved rapidly in a rather long path, and 
left a bnght streak The radiant point is inmcated at 
316® -(■ 31* near fCygni, and the meteor fell from 87 to 71 
miles over the En^sh Channel Dunng its visits 
career it traversed a course of 107 miles with a veloaty 
of about 49 miles per second The radiant of this 
metmr near CCygm is almost identical with that 
^t4® + 37“) found for a i-a mag meteor observed on 
Apnl 30, 1893, also by Prof Hersdiel and the wnter 
On Apnl loh spin., a fine meteor, vanously esti- 
mated as «i 1st mag, I'M 1/, »• 9, ■= ist mag., was ob- 
served by Mr C^er at Bndgwater, Mr Blakeley, 
Dewsbury, Mr Packer, Birminght^ and the wnter at 
Bristol, respectively Its motion was moderately slow, 
and It left a streak The direction of its flight shows it 
to have been a Lynd with a radiant at 369® 4- Jo* The 
meteor descended from 91 to 43 miles over the North 
Sea and Lincolnshire, and traversed a path of 97 miles 
with a velocity of 33 miles per second. This object 
appeared much brighter to the observers at Birmingham 
and Pewsbury than to those at Bnt^ater and Bnttoh 
for thomipteor waa fitr more distapit fiw ihe latter places, 
NO. 1332, VOL 52] 


We are glad to be able to report that Prof Huxley has lieen. 
steadily improvmg ui health dunng the post few <lt}s 

Da P DANGEAaD has been appointed Professor of Botany 
to the Faculty of Sciences at Poiliem. 

At a meeting of the Court of the Spectacle Makers Louipany, 
on Thursday last, Mr W H M Chrabe, the Aatronomer 
Kiqral, was presented with the honoraiy frectlom of ihe Cnnipoily, 
ID recognitiixi of bis services to astrononiical science 

The De Candolle prizes have been awarded by ihe Physical 
and Natural Historv Society of (>eneva to Dr O Warlnirg for 
hli monogmph of Ihe AJnx/rotrtw, and to Dr R ion Wetlstein 
for hui monograph of the genus Enphreata 

Durinc the post week, the deaths of sevenil enunen'' men of 
scjencc have occurred Surgeon Major Carter, who was elected 
a Fellow of the Royal Society in 1859, and obUined the Royal 
I Medal in 187a, died on Saturday lost, the 4th inst , at his 
residence in Budleigh baiterton We notice also tlu death of 
Mr A E Durham, late Vice President of the Royal College of 
Surgeons of England, and the author of numerous works on 
whjectx connected with medicine and surgery Vmong the 
announcements of deaths abroad, we regret to set the name of 
Prof K laidwig, Professor of Physiology m the L'ninriity of 
Ldpag, and Director of the Iffiysiological Instiiulc there He 
waa seveaty-ei^t yean of age. The death is also announced of 
Prof Manuel Phiheiro Chai^, Genefui Secretary <rf the Royal 
Academy of Sciences af Lisboa Prof Chagas «us bomi 
November 13, 1S43 
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D« Ka»L Voot, the crament li4akig^, tiled U Cjeneva on 
Mondej, at leventy eight yean of age. Hi whi boro at 
(jienen, and atudied under UeWg and Agaaiit. After reaidmg 
for a timt in 1‘an*, he returned to Gemway, in 1847, as Pro- 
fewrrr of Zoology in the Gnirernty of hia native town, but 
soon kwt hh thau for political raaaou. la 1853 he became 
Profesaor of Geology at Geneva, and ftom that tune identified 
hiniMilf with the civic hfo of the countiy of htt adc^ion 
Wf regret to notice that Sir George Buchanan, formerly 
medical officer to the Local Liovcnunent Board, died on Sunday 
Ian, at the age of axtyfoui As moitioned in these columns 
Ian week, he was chairman of the Royal Commissian on Tuber 
culostf, the report of which has just been paiUithetl IIis 
contnhintions to the literature of pMvendve me^ne, > ygiene, 
and Muutatiott are numerous andof^tltne importance He was 
elected a Fellow of the Royal Society in i8Sa 
t>N Monday, May ao, a meeting will be held at the Royal 
(•eographical Society to commemorate the fiftieth anniversary of 
the sailing of the Arctic Fxpedition, under Sir John hrankbn 
The Society’s aitniveiasry meeting and the annual conversazione 
will lie held on the following Monday, May V] 

1 HR Earl of Selbome, whoee death occurretl on Saturday 
last, was elected a Fellow of the Royal Society m 1860 He 
was raised to the peerage as Baron Selbome in 1872 The 
little Hampehire village, from which the title was derived, is 
that which u immortalised by Gillieit Whites “Natural 
History ” 

The Department of Science and Art has received, thniu^ 
the foreign Ofike, a programtaa cd an Exhibition of Medicinal 
and Useful FhuiU, wl^h is to hh held at the Hague m July next 
Intending exhibitors may obtain further informatiun from Dr 
M J Greshoff, 97 Lean van h^eeidervoort, at the Hague 
Sixn SIX natives, and as'immy as 152 ammais, have been 
brought over from Somaliland by Herr Menges, for the East 
African Village at Sydenham Among the aidraals wax a 
“Waller” antelope, and numerous hons, chMahs, hyenas, 
yackols, haboons, and ciatrichea. A ftmtier uutalment of twenty 
lions, eleven elephants, four aebeax, nineteen ostriches, six 
liopanls, four pythons, and other animats will shortly atme 

An International Health Exhibition is to be opened m Pans 
in A few dnyi, and is to remain open until September 15 next 
1 he exhibits are divided into Urn groups, BH follow —fit Hygiene 
ofthehouMt (») the healtii of loivns, (3) treatment of uifec 
tious diseases; (4) denwgiaphy and sanitary statistics, (5) 
sanitary science, (6) hyglm of infisncy; (7) lodustnal and 
profesdonal hygiene ; (8) food products, (9) the hygiene of 
clothing— laundry work, saaitary clothing, Ac. , (to) physical 
exercise 

A UH REE of lectures qo “ Our Edilik Sea Fish and the Sea 
Eisheriee,” to be deKveied by Pnjt W A. Heidman, E R S , 
Rt University College, Livsxpool, has been arranged by the 
Litncashire Piihenes Joint Committee. The otgect of the 
kfcturea is to interest ai^ inform the general public in a matter 
of national importance, vk the preernt poeition and future 
proqiects of our fisheries, the need of protection and reguiatiDa, 
and the benefits which may be experted to result ftom such 
opeiatioox, and firom fish hatching and shell fish culture 

The Hbrsiy of the Blanne Biolaglail Assocutioo's laboratory 
at Plymouth jb in want of a number of volnmes to complete eete 
of th^ boohs whidi fona an essential part of the equipment of 
an insikutkNiivheieeclcnlificmvMtigatioiiia carried cm Among 
the vuhlinntjMiy needod ate Phi imp kicMt TTnutueOaiu pro 
rioiis >#^878, and the AfKm/fugt of the Roysl Sodety feevious 
WO 133a, VOL, 52] 


to 1888 Fellow* of the Royal Society, who do not wish to 
keep their old THumot/msm and /VaMsdAgr, or die fomiUes of 
Fellows tjho are dead, could not bestow thcia* volnmes more 
worthily than by giving them to the Plymouth LabonUery 
Other volumes which would be welcomed are 1 fVwsudistfr of the 
Zoolflgical Society previous to 1891, and the ZesibrA^ 
Wissfmch ZotlatU previous to 1873 Any special monograpba 
on faufiogical subjects, or separate oopics vi papers, wemid also 
be gfodty received Every man of seieiice knows that the Utera 
ture ofa subject should be easy accesdbte to an investigator, and 
will therefore rteegnue the necessity of making the library at 
Piymouth less deficient in works of refeience than it is at 
present 

We gave last week a list of the new officeis of the U S 
National Academy of Sciencea, elected at the recent annual 
meeting The new members elected at the same meeting were — 
Dr Wilham H Welch of Jduis llopkina University, Dr 
WUlism L Elkm of Yale Univenity, Prof Charles S. Sargent 
■oS Harvard Umversity, and Prof Chades Whitman of Chicago 
Umvenuty Three foreign assodatea were chosen— Pr^ 
Rudolph Leuclcart of the Umversity of Leipsig, Prof Julius 
von Sachs of Wurzburg, Ba4 Plpf Sophos Lie, of Leipzig 
The Barnard gold medal anis voted to I/>rd Rayleigh for 
the discovery of argon The Watson medal and a purse 
of too dollats Was presented to L. C Chandler fair his 
researches on the venation of tatiti;^ apd on the variable stars. 
An account of this award was given in NATURE a year ago 
(vol SO« p. IS7> A list of the papers read at the meeting will 
be found among our Reporu of Societiea. The Academy selected 
Philadelphia as theplaee for the auRimn meeting and fixed the 
dote at October 39 At that iii«e^ the new prosident. Prof 
Wolcott Gibbs, will be inducted into office, luiT Prof O C 
Marsh’s term of uffioc will tennioato. 

A HEW era of cheap tele^Aoning seems to have ibilowed the 
r ephet i an «f certain ^entsand the judicial annulment of others 
in Mn United Stalcah few months agiu Simullanecarsannounoe 
meats of redneed rates in Gonnectiait snd Illmois comcide with 
UK foneatioa of a ’new c i M nleny^— jhe Standard Tetephone 
Company -with nunifeathmsaesabmaimpaniesextendiitg all over 
the Umted Suits, and an sggmgRte capital of 160,000,000 
dollars. lYeliminaiy arraageBsenU wtie very quietly aUde, but 
this company now comet ftirward with rates of 3 doUan a 
mouth, Inst^ of Utny times that amount now charged, in 
some cases luniuiig as bi^ ss 340 doUen a year Efiiwts have 
been made, to utdnee the Icgislatuie of the State of New 
York, to secure a rompulsoty redoctien of Sates , but the old 
companies have opposed such legislatipn strenuously, on the 
ground that no cheaper service could be given The Standard 
Company, however, claim to have discovered a new prinaple or 
method of operating in electricity, lyiileh will enable them 
to cqpversc over unprecedented di sts oce s— say Crou New 
York to Denver, or even San Ftandteo— at very moderate 
cost The reticence maintamed, hoifever, makes it impoa- 
sible to decide whether or not these extravagant claims are 
well-grounded 

At the second Intenratiooal Zooiogicai Congress held in Moe- 
cow u 189a, a resolution was passed to the effaot that the third 
meediig should take place m Leyden, the edded Univeimty of 
the Netherlands, and that Dr F A. Juntlnk, Director of the 
Leyden Natural History Muteuin, shrruld be iU Prerident A 
clrcuiatioibnw ns that the Methettands* 2ooiogieai Society la 
makuig the necetseiy aiTangemeiits tot this ffiMtiiig, wMHi is to 
be held on September i6-ai, under the pstiohsfie of the Queen. 
Regent of the Ncthcriands, The MirdMesfi of the totenor, of 
the Pubbe Works, and bf Comuwree aufj IhduaU^t viH t>« 
HoMraryPreiideiiUaftheCaagtais. A mnisbw ef vseBAnpKn 
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apstcjl^fawre praodied to attend the meetiag, and to ddhm 
i i dn iaw e tie read fiapcw. TIm iclk>wing •eheaa ibr the McKMite^ 
rtewrimi hai beenanangad i— (t) Oeaetal agoliigy , geagn{)iucal 
^ttdbi^ian, Includbig the fcteil &unaa , the theory of evolu- 
tko. (s) ClearififatiOB of living and extinct veitabratec, 
faienooiy > geographical dittnbotkm, tncludmg feiail vertebnUea. 
(S) Cbtepaiative anatony of living and extinct vertebrates, 
mheTOloer (4) CSateUcatknof hvug and extinct invettebraie 
aUntela I bionomy (5) Entenaology (6) Comparative anatomy 
and embryology of invartebrate animais. lotting nerabers 
may tend the anbacription (;f i) to Dr P P C Hoek (Hetder), 
the General Secretary, or to Dr R. Horat (Leyden), Treasurer 

Thk aommer meetinga of the Institution of Naval Aichitect& 
will be held m Paris on Tuesday, June it, and during the 
remainder of the week The Right Hon Lord Braaaey, K.C B , 
PresHlent of the Institution, wrill occupy the chair We are 
infonned that the French Government u taking a warm interest 
m these meetings, and that, underthe honorary presidency of the 
Minister of Bfanne, Vice Admiral Besnard, and under the acting 
presidency of Vicc>Admiral Charles Dnperrd, a strong and influen 
tial Reception Committee has been formed, representing the 
Ministry of Marine, the French Navy, the Mania^ty of Pkns, 
the Chamber of Commerce of Paris, the Great French Industries 
and Steamship Owners, the Railroad Compaidea, the Univeraily of 
Pans, the Conservatoire des Arts et des Mdtiers, the French Insb 
tution of CSvil Engineers, the Society for the Encouragement of 
National Industry, the French Institution of Naval Architects, and 
the Umon of Yachts. This Committee basalready taken active 
steps to draw up a programme of exeej^nal interest for the 
instruction and entertamment of the Institution Papers have 
already been promised by M &mil Bertm, Director of the brench 
Government School of Naval Architecture, and M V Daymard 
There will also be papers by Sir William White, Mr B Martell, 
Dt Francis Elgar, Mr Archibald Demiyi and Mr )daik 
Robinson 

libaiNO the Easter vacatian the foUawiiy naturalists have 
been at wmk in the Liverpool Marine Biological Station at Port 
Erin I— Dr H O Forbes, Mr F G Baily, Mr P M C 
Kermode, Dr J D Gilchrist (Edinburgh Univ^ty), Mr A O 
Walker, Prof Herdman, and Mr J C Sumner (curstw) Two 
fteamer dredgmg expeditions have been earned out to the west 
and south of the Isle of Man. On these a small shank tnwl was 
wDf1ced,in addition to the dredge, with oonsMemble advantage— 
on one occo^, m &ct, cosmig up so full that the net burst 
with the weight on leaving the water, and the contents were lost 
A number of foie Eehinoderms were obtained with the trawl, 
includitg LuUta, Paimiftt, Ptrtmta, StukaOtr, Syne^, 
and other Hidothurians. Amesgst the Crustacea were 
Mmmd* iamfica, Xamti* tubtmUata, Ebaha 
it^*¥*t* and B tunufacta, Aymbmm m , Galatkta 

iUt^muwlth Pk w roaytt* thtftrta, mattra and 

a number of the rare dirimp Pmt^Mut tftntms, Leach 
Floadig foh eggs (phdcc and another species) were caught in the 
tow-netsm Pott Erin Bay, both in March and April , tadXfifytuh 
jQsMr, and other Invertebrates have qiawned in the 

tadu at the Bkdogical StMbm. The Liverpool Committee is at 
ptstent cesuKietiiig the poMibUity of a iiirtto extension of the 
Stetko in the form of a hanfomy and a large tidal pond, such as 
mu coii t e in |fo) ted in Fn£ Herdman's ongina] scheme of the 
nubtutkiD. 

An Itsfisn Sosmotogical Society has recently been founded by 
Pnf TueUni, the weU knovm Directmrof the Cential Meteoro- 
loglcsl and Gsodynsmk Oflfoe at Rome, objectsare to nadu 
known as soon as possible all the seiu^ and volcanic pbe 
Mineaa occurring enher in Italy or in othsir eountries, to publish 1 
abort notes ubout them, descriptions of ^pumiu apparatus, Rc , i 
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aud generally to promote the study of gsodyiwmics. The sub- 
senptian being moderate, and nalleMh] and foreign members 
being admitted on nearly the same the new soeiel>, it w 
to be hoped, may become practically atmoptn one. 

A USEFUL innovation, that we hope is to be continued, has 
been started by the Gcukgical Society of London, m tht 
publication, of a catalogue of geological Htenture added to the 
Society’s hlgary dunng the half year ended December 1894 
This IS equivalent to a loU of all important botdu and papeis on 
geology published in that pennd bvery paper u oatakgued 
separately, under the author’s name, and there ia a lubject mdex 
Tte whole It a distinct improvement on the list hithcrtppubltshed 
annually in the Ncfvember QuarU rly Journal and in spite of the 
improvements, this, list for the half year is leu than half the bulk 
of the hut annual oqe The only important omission is that of 
maps. The work be most useful to all geologists who wish 
to keep abreast id recently published works 

The science of oscillstions has lieen enriched by some simple 
and uistruetive elementary experiments, due to Dr H J (fosting, 
which are deicnbed m the Zeilstkrtfi fttr ien Phyakahsektu 
Vnltmekt That the velocity of a pendulum u greatest when 
the bob reaches iti mean powlKin is shown by means of a pen 
dolura with a mirror attached to it at its axis of suspetuunn, the 
upper end of the pendulum rod being attached to a stout wire 
tmdge, the feet of which take (he place of the knifo edge IVhen 
a beam of hght it reflected ^m this mirror, a line of Ight is 
formed upon the aeteen if the pendulum vibrates rapidly enough 
The Ight hxim the lamp u made intermittent by a uniformly 
revolving disc provided with holes tmred at equal Interi-als near 
the edge A senes of points are then produced on the screen, 
which are crowded tugrther towards the ends, aad ruith<.r apert 
towards the middle of the line of Ight, the distance heuig pro 
I portioned to the vdocity of the bdh 

Another neat contnvance dengtied by the Dutch ph)sid»t 
M one for producing Lissajoua’ curves resulting from the com 
bination of two vibrations at right angles toeachothir The 
sun[dett form of vibrating mirrom contuts of two small mirrors 
attached to w»ea stretched in a vertkal and honxontal position 
respectively The periods of vibration arc adjusted by screws 
canying nuts mounted behind the mirror at nght angles to the 
wire. The vibration m made slower by screwing the nuts out 
wards ; or, if a pendulum u to lie use^ it a attached to iht 
bottom of a U shaped wire bent out a))d down at the upper 
ends, so as l«> oscillate about the ends of tjie wire A horuontal 
circle IS attached to the U at the centre of susiiensiun, cany 
tng a precisely sumlar suipenaum for a second and smaller pen 
dulum, except that a horuontal mirror takes the place of tht 
horuontal circle The periods are adjusted by weghts mov ablt 
1 aloqg the tods, and the resulting curves may be thrown upon 
I the ceiling, or hack upon a Kieen just tn frortt of the lantern 
with a hole for letting the light through In thu case the beam 
must be twice reflected from a mirror at 45* to the horuon 

Within the bit year or two, the number of methoth for 
observing the charactenstici of an alternating cturent which have 
been described u coiuideMble Tbe btert step in thb direction 
b due to M J Plonchon (Cooi/ler rvuteWt, Apnl aa, i»95)- *h<> 
uses on optical method The altemaluig current is passed 
through a coil, surrounding a tube filled iHth carbon Ixsulphnle 
or a saturated solutnui of mercunc aiul potassium iodides. This 
tube I* pbced between the pohruer and analyaiv of a half 
shadow pobiimetcr Under these drcnittatances the phne of 
pobnsation of the light, after its passage through tbe tube, posses 
m Nil rasilnn through all the poadions between two limits, one 
of adiich oomiponds to the maainium eurrent in one direction, 
aad the other to the maaJmum Current in the opposite direction. 
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u, u U the cue in practice, the altemtimwe Uiijr rapid, the 
Appearance preaented is that danns the pawegi of the cunent 
the two halves of the fistf a^ieu equallf bright when the 
analyser is adjusted in the sero poeiticm. fiir no current pasring 
By adopting'the stmlioscopic method of ofaoervation, the author 
has, however, succeeded in making dear the diffiuent phases of 
illumination through which the field of view puses. By sutsfaly 
adjusting the difference (s ) between the period (T') of the strobo- 
scope and the jicnod (T) of the current, it is p^Ue to see the 
various phases of the phenomenon pus u slowly u is desirable, 
the period of the apparent Change bring to the period of the 
current in the ratio of T' to « Hence, by determining the time 
taken to go through a whole cycle of the apparent changes, the 
ptnod of the current can bp deduped. The masimam value of 
the current can also be deteimmei, If we denote by jt the 
rotation of the plane of polarisation bf the light corresponding 
to the maximum current, then, when the pnnctpal plane of the 
analyser u rotated through a leii angle than jo, the two 
halves of the field will appew equally bright twice dunng each 
cycle of the apparent changes. If the angle of rotation of the 
aiudjrser u ji, this equality will only occur once m a cycle, while 
if the rotation is greater than />, at no time wiU the two halves of 
the field of view appear equally bright Thus it is quite easy to 
determme the poeition of the analyser corresponding to the 
maximum current The method also admits of obtaining the 
current curve, by noting the times at which, when the angle of 
rotation of the analyser (a) is less thsn ji, the two halves of the 
field are equally bright The current corresponding to the two 
tunes observed can be calculated fiom the value if a, the known 
dimensions of the coil, snd Verdet’s constant for the liquid 
employed 

Pnoi' PaANK Clowes’ “ Treatise on Practical Chemistry snd 
'Qualhative Analysis, " adapted for use m the laboratories of 
colleges and schoris, has reached a sixth edition Messrs. J 
and A. Churchill are the publnhen of the book. 

The Qftarterly /MinM/ortha(>eological Society, just issued 
•(No. ao3), contains, in addition to papers read at the meetings, 
the report of the proceedings of 'Ihe annual meeting and the 
anniveriaiy address of the president. Dr Henry Woodward, on 
“ Some l^ti in the Life history of the Crustacea in Early 
Pokeocolc Times.” 

The very useful pamphlet entitled “Notes on Polarised 
Light,” by Mr A E Munby, which we fevourably noticed when 
It appeared about a year ago, bos bhen (ranslatod into Russuui 
by Prof Glinka, of St Petersburg University. StudenU of 
mineralogy beginmng work with the pobuiscope, will find the 
contents of the jiamphlet of great assistance 

We have received a report of the proceedings of the con 
ference on inland luvigation, held in Birmingham m February, 
by the Federated Institution of Mining Engineers. The report 
contains some useful information on (he important subject of the 
navigatum of Great Britain, and a number of valualde 
suggestions for improving the present Inefficient state of our 
inland waterways 

Messes Dulaii and Ca have prepared and puUished a 
useftil catalogue of separate papers from the Phtlatofhual TVasrr 
MChmu of the Royal Soci^ offered ibr sale by them The 
papers ore indexed sccordlng to the snthors* names. Two other 
new catalogues which soenDfic tnUiographen will find valuable 
are R Enedlunder and Son’s “ Bilriier vetzeichniss” (No. 417), 
containing titles of entomological works, and a list of bewka 
issued by Mr Bernard Quantch, FiccadlUy, S W 

ScUnct G»ss^ for May contains several articles o> scientific 
interest Dr OnlUnger has a note on hftlktrta rmgnu, illus- 
inated by drawings rf this small thaa^ interestiiig denizen of 
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our poods. Messrs. Wanklyn and Caofvt write on Aigeo. Mi; 
Thomas Lraghton I ms an article on “Geology of the Mo c| 
Wij^t” , and Dr Guppy writes on “ StaHons of nants aM 
Buoyancy Seeds.” Mr Rudolph Beer has an inteteatBil^ 
lUttstrated article on “ Legaminous Plants.” - ' 

The West Australian Year-Book fiir 189^-94, iraued by th# 
Registrar General, contains tables showing the reaultsof meteoro' 
logical observaDons at the chief obeervu^ stations, together with 
some general remarks on the climate of the criony The rlimats 
varies a good deal m the different parU ; in the south and south- 
west it IS excellent, being temperate and cool, with regular and 
sufikient rain&ll To the eastward the climate isdiyer, but bttie 
accurate information is availaUe m that direction. 

The Report of the Royal Zoological Society of Ireland Ibr the 
year 1894, shows (hat (he Society is m an exc^ngly peo^ieroas 
condition Nine hon cubs were born during the year, four of 
which died, but the five others (oil males) were disposed of ss 
exchanges. There sie still two Uoira and five lionessea in the 
gardens of the Society The Council has decided to make a 
donatum to the fends of the Imk Natunlut, a monthly journal 
which frequently contains valuable information on the natural 
history of Ireland 

We have received No. 2 of the Official Guide to the Museums 
of Economic Botany at the Royal Cjardens, Kew, compris 
mg Monocfltykxkihs and Cryptogams Among the ^eri 
^lens and producU hdonging to Monocotyledons, by fer the 
larger number are naturally derived from the great order of 
palnw , though the origin is also illustrated of other very im 
portont products. Such as vamlla, ginger, grams of paradise, 
arrowroot, the pme-apple, aloes, bontuias, the yam. New Zealand 
henqi, dragon’s-blood, and many others. The palms include 
nearly too distinct exhibits, and the grasses upwards of 6a 
Among Cryptogams, several officinal and other usefel articles 
are olAain^ from the fihHki , while the Algae and Fungi also yield 
their quota. A very copious index adds greatly to the value of 
this publication 

A BBPOBT, lately issued, on the progreu and development of 
the Manchester Museum, Oweni College, during the past fixir 
yean, shows that the museum is a great power for g^ By 
means of short courses of popular lectures, and informal demon 
itrations and addresses, the collections have been rendered more 
interesting and mteUigible to the pubhc Clubs, societies, and 
clasMs have paid frequent viaiu of inspeetkm, and have had the 
contents of vanous sections of the museum explained to them by 
Prof Boyd Dawkins, or by members of the museum staff A 
number of additions have been made in the geological depart- 
ment, one of the most interesting accessions being a model of a 
glacier.madetoscaleby Prof Heim The soofegical and botanical 
collectiona have also been benefited by additions, and the sped- 
mens in most of the sections have been reduced to law and 
order 

A EBCBNT redetemmatun of the atomic weight of strantinm, 
by T W Richaids, confirms the value 87 70 found by Peloase 
ini845 PeknueemidoyedtiKiiiethodfoundedooacomparisoa 
of aidiydroiis strontium chloride and rilver The preaoit author 
finds (i) the ratio between very carefully puii^ onbydraus 
strontium bromide and silver in three sets of anslyies carried 
out by different methods, and (3) the ratio aAg&iSrBrg in 
two other senes of experiments. Taking oxygen ■ ifixMO, 
the values obuined for the atomic weight of strontium are 
nupectivdy (i) 87644; 87*663; 87*668, and (3) 87*660; 
87*659. The mean value from these lesulu may be token m 
87*66. 

The additions to the Zoological Society’s Gardens during the 
peat week include a Common Squirrel {Semrtu tw^Nrfe), 
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Bntuh, pretentcd bjr Mrs. Ilerbeit Monii ; four YeUow-beUied 
Lfothru <^Lutknx hUms) foom China, pmented by Mr Albert 
Ketdch t a Black bOled Sheathbill (Oifoinr miimr), captured at 
sea, a Water Kail (Xallut aqmtutu), British, peesented by Mr 
John Gunn, a Lineokted Fkrrakeet {SeUorkynthut /uueMtu) 
iron) Mexico, prewnted by Mr Edward Hawkins t a Puff 
Adder ( Pr/imi artetatu) firm South Afhca, presented by Mr 
J E. Matcham , a Lear’s Macaw {Ara barif bom South 
America, four White backed Pigeons {Cabmio Iftieimtta) from 
the Hifflakyas, a Rock hopper Penguin {JSadfftei ckryacamt) 
from New Zealand, deposited, two Alpine Choughs 
rhatarax al^uuu), EnropM, purchased , an English Wild Cow 
•{Bat ttmnu, var ), bom in the Gardena, 


OUR ASTRONOMICAL COLUMN 
Rblative DaNsiTiKS OF TBRRBSTai/u, Planets — Atten 
tioo is drawn to an interesting relation between the diameters and 
4 misities 1^ the terrestrial planets, by E S, Wheeler (Sttenee, 
April 10) The planets are plotted with their diameters in miles 
«s abscuaR, and their densities (the earth being uken as unity) 
as ordinates, and it is then seen that the points located in this 
way lie approximately in a straight line, Such a line posses 
within the Umits of the probable emun of all except Venus. If 
thk rektion should prove to represent a natural kw, the mass of 
a planet or satelhte could be determmed from its diameter 
Venus IS the only one of the five planets (the moon being in 
eluded) that is any more dkcrepant than n^lght be expected from 
Its probable error , to make it accordant, dtner its mass must be 
increased by one tenth, or its diameter decreased by one 
thirtieth A suffiaent increase m the mass of Venus is stated to 
he all that is necessary to explain th* movement of the pen 
hehon point of the orbit of Mercurv , but some of the inv^lan 
ties of Mercury may be accounted for by the small mass which it 
u now supposed to have, namely, one thirtieth that of the earth 
In tdottiiq^ the planetary burve, the density of Mercury adopted, 
u tnat derived by Backliind from a discusuon of the movemmts 
of Encke's comet 

The Orbit of Comei 1803 IV (^ktooics) —An mvcstiga 
tion of the path of this comet, Signor Peyta, seems to suggest 
that It IS one of a senes travelling in (he same elliptic orbit 
{Ast Nack No. 3381) This concfusion u liased on tbcsimi 
krity of the orbit with those of comets 1864 I and 1833 I, the 
periods of the comeU rendering actual identity impossible The 
elements of the orbit are as follows 

T » 1893 Sept 19 35954 Berlin M T 

Longitude of perihelion 1S3 33 19 1 
„ „ node 174 S 5 H > 1893 

inebnation 139 50 14 ) 

Eccentricity 


iaj 




3516 years. 

The Spectrum of Mars —A very practical conUibiftion 
the recent discussion as to the sp^roscopic indivtians of 
re of Mars is ^ ‘ 


aqueous vapour in the atmosidieTe ol 


IS afforded by the 11 


o produce effecU which can be observed 

apeofied power faumtU, April ) Expressing 

the amount of vapour present in the air of bltimore by the 
depth in inches of a kyer of water, the observed monthly mean 
for January is o 73, June 3 35, October i 56, the maximum oc 
cumng m June He conclMes (hat “unl^ the amount of 
water bi the atmosphere. ^ Mars m greater than that m thi 
earth's atmosphere m Oetobm at Baltimore, it is useless to look 
for the presence of water vapour m the spectrum of Mara, unless 
ow faistrumental means are much superior to any hitherto used 
for that parpuae ” Since instruments of Ipeater dispersion are 
unsuitable, because of the lack of snfliciefit light, there seems but 
tittle chaitM of obtaining any very decisive direct evidence of the 
presence of water vapour m Mars It will be remembered that 
br Janssen and others satisfied themselves as to the indications 
■of water vapour bands in the spectrum of Mars, whilst IfroC 
'Campbell hu more recently fiuled to detect them 

The chanees of detecting the presence of oxygen, however, if 
present, do not seem so hopeleta, as the B group is readily seen 
-with small disperaiaa 
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It IS also suggested by Mr Jewell that nttempu ahould be 
lade to observe the chluronbylf bandl fri the spectnim of the 
» bands is quite strong 


green areas of the planets, ri 
m the vegetation speLtnun 
The AsTRONOMirAL Society op France. - s-Duni* (he 
eight years of its existence, this Society baa attained a member 
Aip of nearly 1000 At the annosl meetira; held recently. Dr 
Janssen was dected president, and M Camille Fkmmaiion 
gmieral secreta^ for the current session The p r ogress of 
attronomv m 1894 formed the suUect Of an a^nss by M 


of the ket that, al , 

of brightness which they are mcapable of ir ^ 

creasM activity hebig probably due to internal disturbances, the 
nature of which are not yet understood It will be remembered, 

however, that Mr Lockytr explains these fluctuations mbnlhancy 
by collisions with meteor swarms lying m the track of the 
comet Kefemna ‘ . - 

improbable that tl . , „ 

have an average diameter of about 130 ki 

one hundredth of the earth’s diameter , at that rate, even a thousand 
of them would not have a total mass equal to a thousandth part 
that of the earth, assuming that theb mean density is not gnxUer 
than that of the earth {Ball Mans Sac Ait da Franca, 
May) 


THE ROYAL SOCIETY CONVERSAZIONE 
'THE annual Royal Society convenanone, to which gentlemen 
only are invited, was held m the Society’s rooms oh 


Wednesday«of last week 
Many liranches of — 
either by apparatus 


in the e 

, _r, by results of research An exhibit that 

attracted much attention was the electrical iiimace as usqd for 


the melting of chromium, t 

with high melting points, shown by Prof Roberts-Austen, 
C B The furnace consisted of a fire cky case lined with 
magnesia, and contained a magnesia crucible The carlxn poles 
were horuontal, the arc being deflected by means of a nugnet 
on to the material to be heated hor purposes of exhibition, an 
image of the molten contents of the fiimace was projected, by 
means of a Uns and mirror, on to a screen , the current em 
IS usually about 60 or 70 amperes at 100 volts. 

Some very valuable metals of the pktmum group were ex 
hiMted by Messrs Johnson, Matthey, and Co , among them 
being a pktmum nugget, weighing 158 oss. ; palladium ingot, 
of 1000 OSS. , rhodium ingot, 73 oss. , osmium, melted and 
spo^ , ruthenium melted by the electric arc , and ixire indium 

A magnet, showing the effects of currents in inm on its 
magnetisation, was e^ihited by Dr Hopkinson A large 
electromagnet had boned in its substance two coils of compara- 
tively small dimensions, one around the centre of the mumet, 
the other half way between the centre and the surface. tlieK 
coils were connected to two galvanometen. On revershig the 
current round the magnet it was seen thst a donsiderable time 
eiapstd before either galvanometer showed any sulistantial cur- 
rent, and that the current in the central coll occufred much later 
than in that at a less depth in the mass of iron, 

Prof J A Fleming showed a aynchromsum altematmg 
current motor and contact maker, for the dehneation of 
the form of alternating current and electromotive force curves, 
and a form of rcautauce of small inductance for use with the 
apporatiuk 


An inatrument for 


analysing primary ai 
ily waa exhibited by 


and secondary volta 


Prof W M Hicica. 


Mr R. £ Crompton had on view electrically heated aj«- 
ratua, showirg the method <rf applying electnaty for heatiig 
took and appliances used in trade , also for domestic purposes. 
Wres of higti resistance compoaed of nickel, steel, or other mit 
al^ alloys, were embedded in an insulating enamel, and by it 
attached to the various articire to be heated By this means 
lorn of heat was^jbviated Connection was made with the dicuit 
by means of safety connectors, in which the contacts were auto- 
matically protected The perfect flexibilily of the lorst^ waa 
exeroplffied In the electric oven, which vw heatirf on all 
tup, and buuom, and the temperature of which could be regulated 
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li)rt«niiiiganoraffanyp«rt,orthewlioleafdMcamiit Eiectn 
ca% h«ted hot plate*, flat irons, and ndkton wm shown con 


e pnnciplc Mr 

the latest form of Crompton pot — 

ments (accuagr i in 1,000,000), 

thormometeri for use with potentiometer 


, also exhibited 
V for ntio measnic 
fotm* of platinum 


A new instnunent for testing t^ quality of iron in regard to 
magnetic hysteresu was exhibited Iqr Plot Ewing (Fig 1) Its 
special use is to test sheet iron for Uansfotmers aim dynamo 
armatures A few strips of the iron to bo tested are cut to the 
length of three inches. These are clamped in a earner, whidi 
IS uni caused to revolve between the poles of a magnet The 
magnet is sawiended im a knife-ete, and becomes deflected in 
consequence the work expended in overcoming the magnetic 
bnte/w of ^ sample The deflection is observed by means 
of a pouter, aqd serves as if, jsiessaie of the hysteresu. The 
apparions u so des^fMd as to make the indoction neatly tht 
same u all spenmens, notwithstanding differences of prae 


hi^y electro-positive metals ton aqueous solutions, mto and 
foimmg an amalgam with a mercory cathode 
A s^tem of ^tric meters, vu., voltmeters, ammeters, and 
wattuirters, autable for other direct or alternating cunents, 
fotmed Mftior Helen’s exhsbiL 

Prof George Forbes exhibited a torsion model of submarme 
caUe A thread vertically suspended u oil represented the 
cable , the tonaon (t M K ) bdng ap(died at the top by vane* 
and a pomUve or nqiative air Wait (battery) The whole 
waa suspended at the top by a spring (sending condenser) s at 
the bottom waa a mirror to reflect spot of b^t Thu was con 
tixdled by a magnet (receiving condenser) Fluid fiicbon repie 
aented restsUince Twist represented charge The model gave 
signals compared with tboae of a cable aooo miles long 
Speomens of the deposit or incrustation on the insulators of 
the aketric light mains at St Panctas, m which meudlic aodium 


Eleetrolysu of thete mlu took | 4 ace with hberabon of the 
metals st the negative main, the metals beug oxidised and 
ilowly carbonated m air During diis process nodules of the 
metal seem to have become embedded in the oxides, and 
preserved ton oxidation 

Mr Fiancu Gallon showed enlarged finger pTinu, With de' 
icnpuve notation, and a print of the hand of a child e^hty'i 
SIX days old 

Pn£ I B barmm had on view example* of heterotypical 
nuclear divuKai in reproductive tissues of plants. 

cell**W(we^^ii 3 ^*^ Dr Gusts^ 
of the utcstine were shown by Dr Wesbtook m 
Hardy 

Mr W T Burgess showed ihe results of experiment* in 
.... ^,1), transmission of infection by flies. Fhes 


d wsndenng cel 
ikandMrW I 


Bacums pnAgusui (or other s _ _ . 

were allowed to escape into a huge room. After some time they 
were recaptured and caused to wulk, for a few seconds, over 
slices of sterile potatoes, which were then incubated for a few 
days. The experiments showed that the flics' tracks on the 
ixitatoes were marked by vigorous growths of the chromogenic 
orgasm, even when the flies spent several hours in constant 
activity before they were recaptured The use of pathogenic 
organismsm these expemnents would be attended with obvious 
dangeri, but the results obtained with harmless microbes indicated 
the constant nsks to which fliea expoae us. 

Pn^ (jotch and Dr H O Forbes showed a livira speci* 
men of the MaUfttrunatltcintut from the Kiver 
Mr Stanley Kent, a new bacterial species , and Mr D Snirp, 
F R.S , examples of variation in tM sue of beetles. In some 
^ dillcrence m the sue of adult individuals of 
ecim and sex In one of the cases exhibited— 

skorago — ihu diflerence was, in length alone, nearly 

five and one It u liclieved that th^ extreme cases occur 
iteflv in forms m which the males are ornamented with 
usetesa ” appendages, r jr the fismOies Scarabeeiibe, I ucanidm. 



d of the insulaton and wood 
, MS mains, were exhibited by 

sa 
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The exhibit of the Manne Biological Association consisted of 
(t) marine oigamsms preserved m formic aldehyde, which, m 
dilute solutions, u spacially useful for the preservation of tiuns* 
parent orgtiiums as museum specimen* , (a) a new method of 
fixing methylen Uue prepoiations. The methylen blue prepam- 
tkms are fixed with ammonium molybdate Ihu method, due 
to Dr Berthe, of Berlin, has the advantage of retmnmg the 
original blue colour of the prepanUions, and also of allowing the 
objM to be mininted in balsam, or imbedded in paraffin in the 
usual wiw I (3) the action of l^t on the under ndes of flat 
fishes. The fiat fishes exhibited were reared in a tank with a 
flat slate bottom and glaia front. Those porUoiu of the under 
side of a fish which Were net in contact with the slate, and to 
which light was BccesriUe— this pomt being demonstrated by the 
“-““•"t of a phiftographic plate upon which the fish lay— have 
pigmented, whilst the remaining portions are without 
pigmem , (4) living representsbves of the Plymoath fiiuns. 

Am^isot indicator waa exhibited by Mr J AViroahuist . 
and Su) Benjamm W Richaidsoii showed sn electncsl cabmet, 
for use in the ward* of a hospital 

There were only two astronomical exhibita. Mr J Norman 
Lockyer, CB , ^wed on enlaigeineDt of a photograph of the 
nectnimofaOrioius, token with a 6-inch telescope and on objec 
live prism of 45' 

m Sidney Wsteri rshihited charts showing the distribatloa 
of the nebulse and staf'^lustcrs, and their relatum to the Milky 
Way These charts, upon which are recorded the positian ii 
the 7840 objects of the New General QUslogiie of 18S8, were 
designed to show the distribotioii of the nehulm and stoiHiIttsten, 
more especially m relation to the Milky Way The lesoluhfo 
and incsolnUe nebuhe are shown to be most densely scattered 
in the poles of the galactic circle, and avoid the track of the 


between the nebular i^stmn and 


fiddity 

point to some general 
the system of the stars. 

nof Ramsay had s spsctroscope a 
to give ocular demoniriSm of the . 

from Bu, and of a mfaitm of argon and b 

clevette. It u hardly n s c swa iy to soy that the apcctraeM^ was 
in great demand an the evening 


spectra of argon extiactsd 
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Stndenu’ ample appomtus for determiniqK the mecheokal 
eqwraicni of heat ww exhiUted bp Prel. Ayrton. 


experimentally atcertained 
without any aHowance hav 

dttction, convection, “ 

aooo 


irtauiea wttn an error ot leii u 
ince having to be made for b 
I, or radiation It will give t 
are warmed for two mlnutet 


for beat loat fay con- 
~ the refolt when 
with a current 


to give off heat rapi^y. _ 

he lueil as an efficient water stirrer The cross sectioa of the 
flexible leads was such that practically no flow of heat occoned 
between them and the grid when a current of about 30 amperes 
is used 

Photographs of sections of gold nuggets etdied to show 
crystalhne structure, were exhibited by Prof A. Liveraidge 


. . g the Widmanstatt figures 

shown by most metallic meteorites, except that, in the numets, 
the crysbds ate more or less square in section, and show nuxs 
whieh evidently belong to the octahedron and c^ 

Phenomena associated with the fataaatian of cloud were ex 
nerimentally illustrated by Mr W N Shaw Clouds formed 


a large gtess globe The currents were due to 

The motion of the cloods gave an indication of 
the motion of the air Under suitable conditions the motion 
assumed a gyratoiy or “ cwlonic ” character A second globe 
was artmn^ to show the tormation of a cloud by the dynamical 
cooHng of air, consequent upon a sudden exponsian equivalent 
to an elevation of about 10,000 feet The water globules could 
lie seen to fidl slowly A light was arranged at the back of the 
globe to show (under fovouiaUe circumStaiiees) coloured coronte 
surrounding a central bright spot Two other globes 
'* * ; modlAcatlon 


injunction to demonstrate the i 


1 which cloud 


introduces into the dynamical cooling of . 

of the pair condensation diminished the foil S tempemture in- 
cidenta] to sudden extauition, and the diSerence was indicated 
liy the final pressure-difference between the globes. 

There were two bsrometnc exhibita, one a mechankal device 
for performing temperature corrections in baronM>ten|. by Dr 
Shields, and a new form of barometer, exhilutad by Dr J 


The preparation of acetylene from calcic carbide w 
by Prof V B Lewes. The combustion of aoeftlene 
minating purposes attracted great attention Qddc carbide, 
formed ^ the action of carbon on fame at t’ 

electric furnace, was decomposed by wat - 

acetylene The remarkable bnUumcy of the flame produced 
may be judged by the fiu:t that the acetylene when consumed 
in suitable twmen developa an illuminating value of 240 candles 
per 5 cubic feet of gu. 

Gmeraliaed frequency curves were exhibited by the Applied 
Mathematics Depectment of Uraversuy CoHege, London, and 
also compound ft^uency curves, a harmonic analyser, and ~ *- 
projector 

Mr T Clarkson showed his ciralogra^ for drawing and 
meaawmg; circniar curves of any large mnha wiAout rsoqirug 
the centre, with examples ef curves. iThe cMwtrnctMrt of Oesc 
inttraments is based upon a recent dtseowery that it ie pomible 
cut a flat plate of steel (of umfbrm tWokness and teqsj^) into _ 
certain whieh imparts to it the property of bending always 
into dreuiar curves. 

Mr R. Inwards had on view examples of eunous mortise joints 
iA carpentry, all made without compressioo or veneering, and 
Mr Hermann KUhne exhibited Junkers’ patent cakriipeter 

The radial cursor, a new addition to the slide nde, was al 
IV Mr F W Lamfoester This cursor added to the slide rule 
mskee the rule applicable at once to the calcuiatian of whole or 
fractional powers, and renders it specially useful for the solution 
of pnMems in thWmodynamics. 

The Ounbndge Smentific Instrument Compamy showed a new 
form of rockiis aucsolome and a new form of spectrometer, 

and an improv^ form of Donkin’s harmonognph. This 

modificetenof Donkin’s haimanoeraplwand a n 

« compou w oea ef tw 


.strip of papsr, a curve o 
nwiionB. 

During the evening demonatratioi 
lonuro took niaee w the nraedng 100 
Prof A CTHaddon kuK 
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n amoving 
I hanname 

IS of the Ututiic 


ethnography of Bntuh New Guineiu The dides illustrated the 
phyaiM characters of different trlbca inhabiting British New 
Uttinea, some of the occupations of the people, several kinds of 
donees, and the distribution of dsnee-miaks. Evidence was given 
-- -tp^ of the view that British New Guinea is inhaldted by true 

c Hipuans, and I ' ’ ‘ •— 

of whom mayht 

other from the Solom 

Lord Armstrong showed some of the results of his recent 
tpenments on the electric ductu^ in su Tbc figures 
.exhibited by means of ihc lantern, showed various plmaes, 
hitherto unobserved, of the brush discharge secompanymg the 
electTK spark. They showed also the remarkable moim^ 
eflect of inductioa on the results oUained The luminous eflects 
were delineated by instanUneous (ihotagraphy , andJ|M medianleal 
efiecu by the electric action on dust ptates. spark itself 
hod to be taken in a dork box on a shunt line, as iu steoim Ikht 
and violent aetiem would otherwise have been mcompadble with 
the photographic and mechanical methods used in the experi- 
ments , bat nearly the rame tensions were obtained outside the 
box os within. 


T//E RARER METALS AND THEIR ALLOYS^ 

a 

OW turn to more complex curves taken on one piste by mak 
ing the sensitiiiedriiotographicpbteseiiethecnlicalpart of 
the enrve, the range of the swing of the mirror from hot to cold 
being some sixty focL The upper curve (Fig 4) gives the frecniw 
point of bismnth, and you see that snrfosioii, a, uclearlymarked, 
the temperature at which bismuth freescs beuig *68” TTie lower 
point represents the freenng point of tin, which we know is 
231* C , and in it aurftision, f, is also clearly marked The lowest 
curve all contains a snboriinate point In the cooling curve 
of standard gold, and this subordinate point, r, which ^ will 
observe it lower than the freeang point of hii, u caused by the 
&lhi% out of solution of a small portion of bismuth, Which 



frecring point not oidy oft^qA itaell 
with ^ow fr^ng pmkt in it like this : 
and we ore m a filr way ^ answer the 1 


IS found tohe very hi 


of dreoninm doub*e»tf» strength of gold, while A per cent <rf 
thaUium, eiMther rare metal, hklvei the rtrongth. In ^ case 
the sfrconhim thesnhertE^ polnj is very hkA up, while in the 
of ^ thkllium It « ?? if “ 221 


mentt have u rot been carried, (Ms seems to be a flua 

underlies thrsni^ quesrion of (he stienfA of metato Md^yfc 

If the sobordinat* point H low, ffie metA will be weak j if it Is 
hh* in relation to the main aettum point, then the metA will be 
strongp ud the conclosioii of the whole matter is this.— The nrtt 
mew whidi demand for their isolation from their o^es Ather 
the use of Anminiam or (he electric arc, never, so m as I can 

aacertAn, piodiK* fowfrroring poW when they are sdde^n snudl 

quanridea to those melah wWeh ore lued for conrtnictiro 

purposes. The difficultly fusible rarer metals ore never the cause 
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of woaknott, but always confer some pcoiwrty which b pKdoai in 
fai 4 ttitriat me. How these rarer metab hct, why the small 
onanthlea of the added rare metals permeate the molecules, or. 
it may be the atoms, and strengthen the metallic mass, we do not 
know ( we are only gradually acenmukting evidence which is 
aflbrded by thu very delicate physiokigieal method mvestiga 


As regards the a 


d by points M 


, It will lie rememEeted thot^^lh 

by the recording pyrometer are onlr tdabvr^ and that gold la one 
of the most suitable metals for enabliiig a hM, fixed point to be 
dmemhied. There is much tnistwoethy evioeitcein favour of the 


u loo Im, and* it ssay prove to bb as 


indimte, however, that this 


hi|fo as 
SM Mev 
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series of investigatiops to wluch reference 


made in my Friday evening lecture of 1891 


It may 
Industrial 1 


be well to 


a firw htstances m which the 


0 poutt to a—,. , _ _ 

use of such of the rarer metals, as have lieen available 
made evident. Modem developments in 
" to many of us at once. This 
.u which has been 


anacstf phue and mrojectiiei will occur to many ^ us 1 
diagram (Fm 5) affords a rapid view the progress wl 
made, and m collecting the matenais ibr it mm vai 


1 have been aided by Mr Jenkins. The effect of projectiles of 
apfmnimately the same weight, wRen fired with the same velocity 
against tnt inch platei, enables comparative results to be studied, 
and illustiatea the fset that the rivalry between artillerists who 
design guns, and tnetalluigists who attempt to produce both 
impenetrable armour plates and irresistible prqjeetifes, forms one 


iMer of steel of an mtermedkte quality cast between the two 
l^es. Armom plates of tlus kM differ n 


Such plates shown by plate b, resisted the attack of large 
Falhier shells admirably, as when such shells struck the pfade 
they were damaged at their points, and the remainder ot the 
shell was unable to perforate the armour against which it waa 
directed. An increase m the lice of the projectiles led, however, 
to a decrease in the resiitmg power of the {dates, portions dt the 
hard fece of which would at times be detacned in tbkesfiom the 
junction of the steel and the iron. An increase m the toughness- 
of the projectiles by a subatitution of forged chrome steel for 
chilled tircm (see lower part of plate B), secured a nctorv for the 
shot, which was then enabled to impart its enenw to the plate 
filter than the surfime cf the plate itself could transmit the 
eneigy to the back The result was that the plate was overcome, 
as it were, piecemeal , the steel snrfice was not sufficient to resist 
the blow Itself, and was riuutered, leaving the projectile an e$*y 
victory over the soft hack The lower part of plate, B (m Fig J), 
repremts a similar plate to that ui^ m the Neilk trials d 
(888.^ It m»t not m forgotten in this connection, that the 
armoiir 6f a ship u but Uttle likely to be struck twice by heavy 
projectiles in the same place, although it might he by smaller 


Plates made entirely of steel, on the other hand, were found,, 
prior to 18S8, to have a coiuDdenl^ tendency to break up 
completely when struck by the shot It was not possible, on that 
account, to make their iacts aa hard as those of com^nd plates , 
but while they did not resist the Palliser shot nearly so well os 


AVtack or a-iNCM AtuoUK-rtATU ov A-rt ISCM Snaus, hbichino 57 a lih. 



rw. 3.— Th* upptt icrtsa of pniJecUlai arc Palluar dullediron shells, and Ihs lower sre chnnneiUesL tn each case die seloclty of ihs pnieclile ts- 
apfaroximalely 1640 Ibot-secands, and the enerty 1070 foot tons. 


of the most mteresting pages m our national history When 
metallic armour was first a[^ied to the sidea of war vessels, it 
was of wrought iron, and proved to be of very great service by 
abaolntely preventing the nusage of ordinary cast iron shot into 
foe interior of the vetsm, as was demonstrated during the 
Amencan Civil War in iMfi It was ibund to be necessary, m 
order to pierce the plates, to emptov herder and larger prr^ectiiea 
than foote then m use, the chJled cast iron shot with which 
Cokmel Falliser’s name is identified proved to be formidable and 
effective The point of such a proj^Ue was suflBdently hard to 
retam its form under impact with the plate, and it was only 
necessary to impart a moclenite velocity to a shot to enable it to 
pern thr^h the wrought iron armour (a. Fig 
It soon Wome evident that in order to resist the attack of 
such projectiles with a plate of any reasonable thickness, it 
would be necessary to make the plate harder, so that the point 
of the proiectile should be dainaged at the moment of firri 
contact, and the reaction to the blow distributed over a consider 
ifolc area offithe plate. This object could be attained by mther 
using n eteel jilote in a more or less hardened condition, or by 
cmpfoyiim a {ilote with a very hard fice of steel, and a less hard 
but tougher (Melc. The authorities irj this country dunng the 
joendr, 1880-901 had a very high opinion of plates that resisted 
Back without developmem of fonaq^b-cracks, and this led 
^tbeproductioa of the compound plate. The backs of these 
(Mtea (j|, Fig S) ^ wrought iton, the ftonts are of a more 
or less naid vsmty of steel, either Oast on, or welded on by a 
t ‘"tinmi. Chssi. Sec,,” sol, hnfl , i|to P ->*>• I 
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the rival compound plate, they offered more effective resistance- 
to steel shot (see lower part of plate c. Fig 5) 

It appears that Uerthier reco^sed, m i8ao, the great value of 
chromium when aJIoved with iron 1 bnt its use for projectiles^ 
although now general, is of comparatively recent date, and thera 
projectiles now commonly contain fifom i a to i 5 per cent. «rf 
chromium, and will hold together even when tb^ strike steel 
plates at a vcloaty of aooo feet per second,* (see lower part of 
plate d) , and unless the armour plate is of consKlerable thick- 
ness, such projectilea will even carry buislii^ charges of explo- 
sives through it [The bchavionr of a chromium stem shell, madfr 
by Mr Hodfield, was dwelt upon, and the shell was exhiMted.] 
It now remained to he teen what could be done in the way of 
toughening and hardening the plates so as to resist the chrome 
steel shot About the jrenr 1888, very great improvements were 
made in the production of iteet platei. Devices for hardening 
and tempering phtes wtoe ultimately obtained, so that the latter 
were hard enot^ throughout their suhmance to give them the- 
neceseaiy resisbim power without such ser^ cracking aa had 
occurred in previous ones. But in 1889, Mr RilnrexMbited.at 
the meeting of the Iron snd Steel Iniutute, a thm plate that 
owed Its remarkable toughnesa to the presence of nickel in the 
steel The immedute result of this was that plates could be 
made to contain more carbon, and hence be harder, without at 
the same time having increased brittleness ; sneh pistes, indeed^ 
could be water hardened and yet not crack 

irrHmUm lDrtItiitlooofCSvnKo*ltimri,:eea,vol.«cvtU.p.t,rtjse, 

* JturmU U S. Artilltry, ilg), Vol. p. 407 
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The plate k (Fig 5) repraenU the behaviour of mckri-ateel 
annour It will be acen that it ia penetrated to a much loe extent 
than b the former caae t at the tame time there u entire abaence 


Now aa to the haidenmgproceaaea. Eviaid had developed the 
nae of die lead hath b whib Captam Treiaider ' had 

perfected the nae of the water jet in England for the puipoae ' 
rapidly cooling the heated pla^ The principle adopted in t 


dMgn tlM oompound platea haa berm again ntiliaed ny Harvw, 
who pbcea the aoft ateel or idchel ateel plate in a fiimace of auit 
aUe conatruction, and coven it with carbonaceoua material such 
W charcoal, and atruMly hcata it for a pniod, which may be as 
long as 1 10 hours. Tlua b the old ShoBeld process of cementa 
tion, and the reantt b to increase the carbon mn o 35 per cent 
b the body of die pbte to 0-6 per cent , or even more at the front 
mfece, the increase b the amount of carbon only extendii^ 
to a depth of two or three inches in the thkkest armour 


rediatter^at the moment 

impact, unless they ate of very large sbe as compared with the 
th i r J Hie sa of the plate The interesting result was observed 
lately* c£ riiot dung leas harm to the {^e, and penetrabng less, 
when its velocity was increased beyond a certain value, a result due 
to a supenonty m the power of the tut of the pbte to traiismit 
energy over that po ia e me d 1^ the projectile, which was itself 
damaged, when a certain rate was exceeded At a comparatively 
low ^ooty the point of the shot would resist fiacture, but the 
energy of the projectib b not then snflident to perfoitde the 
{date, which would need Ae attack of a much larger gun firing a 
prqjecbb at a tower velocity 



I 


I 


Fic. 6.— Section of Bsrhotla of the WtvtUlc 


The tendency to-day is to dispense with nickel, and to use 
ordbaryiteel, “Harv«'ed,”*(his gives excellent six inch plates 
^t there b some difleience of opinion as to whether it is ad 
vantageous to omit nbkel in the case of very thick plates, 
and die problem is now beum worked out by the method of 
trbL ftobably, too, the flarveyed pUtes will be much 
improved by jndicioat forging after the gt>cess, as is indtoated 
by some recent work done m America. The use of chromium 
b the pbtei may bad to interesting results. 

Turn for a moment to the “ Mtjtstu ” class of ship, the con 
stmctiao of which we owe to the genius of Sir WillUm White 
to whom I am indebted tat a section represenung the exact 
sbe of the peotaction affoeded to the barbette of the Afajtjft, 
rrhb section was ^ibt^ and is shown os reduced to 


dh|mun hlg 6 ] Her armour is of the llorveyed steel, whici 
Wutherto pto^ amgubrly resisting to chromium proiectiles 
sectioa, A represents a >4 inch Harv^yed steel armour 
I, a 4 inch teak backing; c, a li inch steel pbte ; n, 
tedfimnes; and g, 4 mch steel lininga. 


In thb sectioa, a 


It will, I trust, have been evident that two of the rarer metals, 
efarombm and mckel, are pbying a very important port b our 

1 Waavtr, “ Not* on Amow " /mntmi U R, ArdlUry VoL lU. 1I94 
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naUonal defences , and if 1 ever lecture to you again, it may be 
posBbb for me i<i record similar tnumi^ for molybdenum, 
titanlnm, vanadium, and others of these Still rarer metals. 

Here b another alloy, for which I am indebted to Mr Had 
field It u iron alloycil with a* per cent trf mckel, arul 
Hi^inson has shown that its density is permanently redoced by 
two pr cent by an exposure to a temperature of - 30°, that is the 
metal expands at this tLni|ierature 

Suppoang, therefore, that a idup-af-war was built in our 
climate of ordinary steel, and cbd with some three thtHuaod tons 
of snch nickel steel arnimir wl are confionted with the extra 
ordmary foot that if such a ship \ isited the Arctic regions, it wxnild 
actually become some two feel longer, and the shearing which 
would result ftom the txixuision of the armour liy exposure to 
cold would destroy the shi|). Before I leave the qnestkm of th« 
nickel mm allays, let me direct your attention to thb triple alloy 
of iron, nickel and cobalt in simple atoimt proportions. Dr 
Ohver Lodge beheves that this alloy w ill lie found to possess very 
remarkable imiperties , in bet, as he told me, if nature had 
properly understood Mendeldcf this alloy would really lia\e been 
an element As regards electneal properties of alloys, it is im 
potaibb to say what services the rarer metals md) not tender, and I 
would remma you that “ platinoid,” mainly a nickel-coiiper alloy, 
oaten to the pteience of a little tungsten its {leculiar iiniiwrty of 
having a higp electneal resistance which does not change aith 
temperatiire 

One other instance of the kind of uifluence the mrer metals 
may be expeclerl to exert is all that time will permit me to cite 
you It rebtes to their influence on aluminium itself Vnu 
nave heard much of the adoption of alununmni in suih branches 
of naval construction os demand lightness anil ;»rtabilil) Dunne 
last autumn Messrs. V'arrow completed a torpedo txat which 
was built of aluminium alloyed with 6 pr cent of 1 oppr Her 
hull Is 50 pr cent lighter, and she is 34 knots bstcr than a 
similar boat of steel would hove lieen ami, notwithstanding her 
increased speed, u singularly free from viliratiun 



Her idates are ,kth inch thick, and Jlh inch where 
greater strength is needett It remains to lx. seen whether 
copper IS the best metal to alloy 'With aluminium Several 
of tAe rarer ntetals have already l»een tried, nnd among 
them Utanium Two per cent, of this rare metal •“ 

confer remarkable jiropnics on aluminium, and it should do 
so according to the views 1 have cxiiressevl, fur the cmdmg 
curve of the tinmium-aluminium alloy would ccrtainl) show a 
high subordinate freezing pint 


Hitherto I have appealed to industrial work rather llian to 
alwtracl seience, for illustrations of the services which ihe rarer 
roetab may tender One reason for this is tliat at present we 
have hut little knowledge of some of the rarer meta s aprt from 
their aimiciation with carbon The metals yielded b) treatment 
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uf t>xMe» in the eicctnc arc are always catbidei There arCf in 
fiut, «>me of the rarer metaU ylych we, u yet, can har^y be 
aaki to know exc^ aa carUdes. As the feSlowlt^ expenment u 
the iaiit of the aenea, I would expreaa qiy thanks to my aaaiitant, 
Mr Stansfialdi for the great care he has bestowed m order 
to ensure their aucceaa. Here is the caihkie of calaum 
which la produced by heating hme and ewbon in the electric arc 
It puaacaiiea great chemical activity, for if it is placed in water 
the calcium seises the oxygen of the Water, while the carbon also 
combinea with the l^ro^, and oce^lene is the result, which 
liums bnllianti} [F^peilnient Aown 1 If the carbide of calcium 
lie pUced In chlorine water, evil smeihiig chloride of carbon is 
formed 

Jn studying the relationa of the rarer metals to iron, it is 
impuaaible to dissociate them fn;^ the influence exerted by the 
aimultaneous presence of carbon ; but carbon is a protean element 
—it mav be dissolved in iron, or it may exist in iron many of the 
varied forms in which we know it when it is flee Matthiessen, 
ihe great authority on aHoys, actually wntes of the “ carbon Iron 
allo^” 1 do not hesitate ther^te, on Ihe ground thiU Ihe 
subfiect might appear to be without the limits of the title of this 
lecture, to pednt to one other result which has liecn achieved by 
M Moissan Here is a fiagmenl of {dg iron highly carburised 
melt It In the electric are in the preset of carbon, and cool the 
molten metal suddenly, preferably Iw plunging it into molten 
lead As cast iron exMnds on solldihoition, the little mass vnll 
become solid at its surttce and wil|, contract , but when, in turn, 
the still fluid mass m the interior cools, it expands against the 
soIkI crust, and consequently solidifies under great jiresaare 
Dissolve such a moss of carburised iron in nitric acid to which 
chlorate of potash is added , treat the residue with caustic 
potash, submit it to the (irolonged attack of hydrofluoric acid, 
rhen to Ixuling sul|diunc acid, and finally fuse it with potash, to 


I These relate to the singular attitude towards metalluigical 
I research maintained by thoae who are in a poaition to promote 
the advancement of science in this country Statements respect 
I ing the change of shining graphite into bnlliant diamoad are 
recei v ed with appreciative inteiint { but, on the other hand, the 
I vast importance of eflccUng nmilar molecular changes m metab 
, la ignofed 

I We may acknowledge that " no nation of modem tunes baa 
done so much practiad work m the world as ourselves, none bos 
! applied itself so conspicuously or wriith such conspicuous success 
{ to the indefatigable pursuit of all thoM tnanches of human 
knowledge whim give to man his mastery over matter But it 
' IS typical of our peculwr British methocf of advance to dtsmun 
all metalluigical questions ss “industrial,” and leave their con 
I uderation to private enterprise. 

We are, fortunately, to spend, I believe, eighteen milliona this 
I year on Our Navy, and yet the nation only endows experimental 
' rescandi in all brmhes of sdenee with four thousand pounds. 

We rightly and gladly spend a mUlion on the Magn^ci^, and 
I then sfond by while manufimturers compete for the privikp of 
I providing her with the armour plate which is to save her from 
disablement or destruction We as a nation ate fully holding 
our own in metallurgical progreaa, but we might be doing so 
I much more Why are so few workers studying the rarer metals 
I and their alloyi ? Why is the cniable so often abandoned for 
I the teat tube? la not the Investigatuin of the propertiea of 
alloys preclout for its own nke, or ia our faith in the fruitfulness 
of the results of metallurgical inveatimtion so weak that, in 
its case, the substance of tnings hoped for remains unsoui^t for 
and unseen in the detiths of obscunty in which metals are still 
left? 

We must go back to the traditions of Faraday, who was the 
first to investigate the influence of the rarer metals upon iron. 






>11 8.— 


le micniwope of diamonds and other (onus of cartxm ohuuned flDm carbunaed m 


remote any traces of carbide of silicon, and you hate carbon left, 
IhK — in the form of dtamomk 

If you will mA expect to ace toO much, I will show you some 
dmmondf I have (xepared by strictly following the directions of 
M Moissan As be points out, thete dianiunds, being produced 
under stress, are not entirely without action on polansed light, 
and they have, sometimes, the aingular property of flying to 

r ;et like Rupert's drtm when (hey are mounted as preporaUons 
the micraaoope [Tne imogn of many small specimens were 
projected on the screen from the microscope, and (hig 8, *) 
rivewa a sketch of one of these Ibe largest diamond yet pro* 
duceil by M Moissan, is o 5 millimetre in diameter ] 


A (big 8) rejnesents the rounded, pitted surfiux of a diamond, 
and B a crystid of diamond fttmi the senes prepared by M 
Moissan, drawings of which illustrate his paper * The rest of 
the specimens, c to f, were obtained by myself by the aid of his 
method as above deaenbed c represents a dendritic mxiwth 
apparently compooed of hexagonal plates of mphitc, whUe D is 
a specimen of much interest, as it appears lobe a hollow sphere 
of graiAiitic carbon, partudly crushed in Such exainples are 
vety numerous, and their surtaces are covered with imnute round 
giamtk pits and praminencei oi great Imllioncy Specimen K 
(wMcb, os already stated, was one of a senes shown to the 
Audience) is a broken crystal, probably a 
eimen of dwmond I b 


licst ciysti 


I have as yet succeeded in 


preparing. Minute diamonds, similar to a, may be readily pro* 
dneed, and bnlHant fiagments, with the lamella structure shown 
in r, arc also often met with 


Tbe dose association of the rarer metals and carbon and their 
mtunote lebitkau with carbon, when they are hidden with it in 
iron, enabled me to refirr to the prodbittion of the dumond, and 
afibrd a basts for the few obeervationfl would offer in concluMon. 


and to prepare the nickel iron series of which so much has since 
been heard lie did not despise research winch might possibly 
tend to useful results, but joyously records his satufertion at 
the fact that a generous gift from Wollaston of certain of the 
“ scarce and more valuabfe metals” enabled him to transfer his 
experiments from the laboratory In Albemarle Street to the works 
of a manufacturer at Sheffield 

Faraday tuA only began the research I am pleadiim fur to-night, 
but he gave us the germ of the dynamo, by the aid of winch, as 
we have seen, the rarer metals maybe isolated If it is a source 
of nabonal pnde that research riuwld be endowed apart from the 
national expenditure, let us, while remembering our responsi 
billties, rest in the hope that metalluigy will be well repreaented 
in the Laboratory which private mumflcence is to place ade by 
side with our hntonc Royal Institution 


ELECTRICITY AND OPTICS 
ifOIR of siDgulsr Hiteiest, and one of which it would 
wdl if the contents could be made more readily 

: to students in this country, has lately been published 

W Prof Right* Among the tminerous papers puUidied during 
the last twenty yean by Prof Riglil there are several (an elmftnc 
d hA arges, on electric shadows and photo-dectrie phenomena) 
winch Tndleate his interest in the lelatiam betwem light and 
declridty Since Herts succeeded in obtoiniiig rays of elec^ 
foroe, ana demonstrated the reflectkni, reftnetian tiid inte rfer e nce 
of electrie mdiathm, <^r eSptri me ntets have ewtoavouKd to 
extend and complete Ore amwv between electro mag netic and 


1 d-«d. 
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traneTi wiui inctlnH vAiton ; TrauWn Iw drawn attenbon to 
pbenomena umilir to thow of tUn ^ate* . and otbera have 
experimented with wire gratina like thoee by meane of which 
Hertz demomtrateil the polarWioD of eleetnc raihation i but 
the great wave-length (about half a metre) of the oecillationz 
need hae been a atnmUing-block in the way of more delicate 
expenmenta. Prof Righi haa succeeded in producing cacilla 
tionx having a wave-len^ as small as 3*6 cm • and has deviaed 
a novel ftwin of resonator made by taluim a stop of silvered 
gtaia, dissolving away the varnish from the back, and drawing a 
diamond line across. He hu thus been able to demonstrate the 
anally with other phenomena of opticsi among which may be 
mentioiied —Fresnel’s Interference-expenmeots with inclined 
mirrors and bipnsm , interference by reflection from thm plates 
and by transmission through them , difiiaction by various means 
(sHta, edges, Fresnel’s diaphram) elhplic and arcnlar polan 
aation , and total reflection The description cf the experiments 
u accompuiled with full theoretical discuaaions , and if Prof 
Righi docs not aim at the general treatment which is suitable to 
a treatise like Poincaid’s, he, at any mte, succeeds admirably in 
showing bow the Ixwder land between electricity and qdics is 
being actually explored 

In another memoir,* Prof Right develops Hertz’s equationK so 
as to find the electromagnetic duturhonce produced by the com 
UnatMn of two small rectilinear electric oscillations at r^t 
angles, aa^ along the axes of a and jr, having equal amplitudes 
but dlfienng in phase by a quarter wave length Kach of these 
might be reptacM by the mechanical movement of equal and 
opposite electric char(^, oscdlstmg with pendular motion about 
the origin alcmg one of the axes. Two inch mechanical motions 
at right angles, differing in phase by a quarter wave length, 
would compound mto a motion of uniform rotation in a circle 
about the orqpn m the plane of sj> The disturbance due to 
such a circular motion of ^uai and oppoule charges would, with 
certain limitatinna, be the same as the disturbance produced by 
the cornMnation of the two rectilinear nseilUtions first considered 
Prof Right shows that it takes the form of a rohencal wave 
having Its centre at the ongm of coordinates. The vibrations 
are in general (to use the language of opiies) elHptleally polarised, 
■n the neighbourhood of theaxuiif xthey are circularly polarised, 
m the equatorial plane sv they are plane^lansed 

In a thud memoir, by Prof H A Lurentz,* an attempt is 
made to establudi a thnry of electrical and optiwl p h enomena in 
connection with moving bodies. This nsturslly involves a dis 
ensiion of the relation between the ether and ponderable bodies 
m motion, and of the theones proposed by Fresnel and Stokes 
respectively After weighing the evidence on both skies, the 
Leyden profesror is of opinion that Fresnel’s conception ofiers 
fewer difficulties than its nval The question is of importance 
in electnaty as well as m optics , it is necesssiily raised by a 
rigid examination of any electrical phenomenon, such as the 
motion of a charged body or of a conductor carrying a current 
Prof Lorentx bases his explsnstion of electricsl idienomena on 
the hypothesis that all bodies contain small dectncally charged 
partid^ and that all electrical processes depend upon the post 
turn and motion of these "lonif.” This conception of lomc 
dwiges IS universally accepted for electrolytes, and also forms 
the moat probable explanaten of the convective discharge of 
dectriatym gases. It U here extemled to ponderable dielectrics, 
the “ poUrmtion ” of which is ascribed to the existence of such 
pawbr'es in positions of equiUbnum from which they can only be 
displaced external electrical forces. The penodically chiuig 
iim paiariMtums which, accoiduig to Maxwell’s theory, consu 
tttte light vibrations, become vibrelions of the ions. 


SC/EJVC£ W THE MAGAZINES 
A MOST interesdiig account of Madame KovsjevskVs evwtful 
" life is contributed to the Mr E W 

Chtter. The is based upon that gifted mathematician’s 

iiS^lhSid recolkctlon., ^M-Jamll Edgten Leffler’s Wo- 
snnhv of her fiiend. As there are some who are not 

OSr^thT^ of the subject of Mr CWs article, a 

(Bokvu. 

^ ^ tn4»th*" la 
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short summary of the chief pomts may be of interest Sophie 
Kovalevsky was bim at Moscow aboht 1850, where the first five 
yean of her life were s|Mt Her fidher then removed to HdiUnu, 
in the government or Vitebsk. It was there that her bant for 
mathematics first showed itself A room bad been papered with 
old disused pnnbng paper, amongst which were ifcvml sheets 
of Ostragradski’s lectures on the difierential and integral 
calculus. “This room jxissessed a strong fiucinationibr the little 
seven ^nearold maiden Here she was to be fiiund daily, her 
attention riveted on these walls, striving to undentand some 
thing of the strange figures snd stni^ fnrmtilas. ‘ I re- 
member,’ says Madame Kovalevsky, ‘ that every day I used to 
spend hours before these mystenous walls, strugglum to under 
stand some of the sentences, and to find the order of die sheets. 
By dint of long contemplation some of the formulas became 
firmly fixed in my memory, and even the text, thoi^h I couM 
comprehend nothing of it at the time, left ita impression on my 
brain ’ When sev^ years later, her fiither was prevailed rm 
to let her have some instruction m mathematics, the results were 
s surprise and a revelalum to all concerned ; not least to the little 
pupil herself The mystenes of the walls now grew clear, and 
her progresa was made Iby leaps and bounds The difierential 
calculus presented no difli^ties to her, and her tutor found that 
she knew the formulas Ijy heart, and arrived at solutions snd 
explBnatKms quite independent of his aid ” 

In October, 1868, Sophie Kroukovsky contracted the nimanlic 
marriage with Vladimir Kovalevsky, and the two went to Heidel 
berg as studenU at the llmvernty After two terms sjicnt at 
Hetdelbeig, she moved to Berlin, where she worked for four years 
under the direction of Prof WciCTstrasse, “ the father of modern 
mathematical analysis.” During this penod, she was occupied 
in wnbng the three important treatises which subsequently 
gamed for her the degree of Doctor m I’hilosnphy at C.ottin- 
gen Passing over the next few years in Madame Kuvalevaky’s 
Rle, dunng which her husband dietl, we come to the winter 
of 1883-84, when she went to Stockholin as the “ Dixient ” 
of Prof Mittag Leffitr A course of lectures delivered 
dunng the winter session leil to her appointment to the 
chair of higher mathematics at the University of Stock 
holm, in July, 1884, s post which sht occupi^ until her 
death The crowning scientific labour of her life was the 
treatise which ninea for her the Bordin prize of the Pans 
Academy in iSw The sul^ect proposed was "To perfect m 
one Important point the theory of the movement of a solid body 
round sn immovable point,” and m recognition of the extra 
ordinary ments of Mdmt Kovalevsky’s work, the fudges raiserl 
the amount of the prue from three thousand to five thousand 
fiimes. But the durtingnudied authoress (fad not live msn) years 
to enjoy the high pamlion she hod gamed. In February, 1891, 
she was attacked by an illness which ended fiually after three or 
four days, bo passed away a woman of magnifi^ gifts, who, 
“Taking the direction of her life into her own hands, and 
choosing fiir herself one of the steepest paths to fonie, iOk 
traversed it with swift oiul steady steps.'’ 

Mr W H Hudson contributes to the FertuigUfy an article 
<m “ The Common Crow,” a bird which he finds from mquines 
“ IS no longer to be finind os a breeder, or is exeeedingl) rare, 
m districts where game u veiy strictly preserved , but that m the 
wilder counties where game Is not stnetly preserved, in wotxled 
hilly places, he still exMs in diminished numbers as a breediiw 
speaea.” Another article m the some magasme, on “ Damsn 
Butter Making," by Mrs. Alee Tweedle, furnishes instructive 
reading for Bntish agriculturists. 

The remarkable growth of electric railroad mileage in the 
United States, during Ote post five yesrs, is brought out in an 
article by Mr Joseph 'Wetzler, in Stritutr “ At the iiresent 
time/' he " tnere are ever eig|it hundred and fifty etectnc 
railways in the Umted States, operating over 9000 miles of 
track snd 33,000 cars, and representing a captal mvestment of 
over fiomr hundred million dollara. What stupendous fopires, 
when we consider that m 1887 the number of such roads 
amounted to only thirteen, with scarcely one hundred cars ! 

A qnotatkm from a paper in the senes on “The Art of 
lavilm,” contnbuted ppr Mr Robert Grant to the sa^ 


A qnotatkm from a paper in the senes on “The Art of 
laving,” contnbuted wr Mr Robert Grant to the same 
magaSne, is worth givmg here “There m ugns that 
thoac HI cbaiip of our iaii{0 educational inaUtutionB all 
ov« the country are brginnlng to recognise that npe 
ichoMidup and rare abiHtiro aa a teacher are entitled to 
be weU recompensed pecpnisnly, snd that the bn^ M such 
men is Hkely to increase somewhat in proportion to the sire and 
number of the prizes dfficred Our college presidents ami 
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encoutsgcd to pursue loiriung, but thaw ii . 

would not be forced by po\ ertv Ui live in compenUive 
but could bctunie uctlve sucuu figures gnd iaiders.” 


bud seminaries, 
to live adequately 
g TOung men be 


Oxford —The Term is now in full swing, and the usual 
courses of lectures ore being delivered in the various deportments 
of Natural Science The chanm from last Term’s list are, that 
Sir J Conroy and Mr hredowk Smith haveietnmed to Oxford, 


eiolutionarv idea, from the Uroe of Lamarck “ For the Beauty 
Ilf an Ideal ” is the title of his artlcb, whu;h mostly aims at 
showing huw the new wine of evolution may be put into old 
bottles of Cathobc doctrme.” A paper on “ bvolution and 
Heredity' is contributed by Di, u Symes Thompson to the 
Huma^UartoH An mtroductimi to a senes of articles on “ ft»- 
fessiunal Institutions,” liy Mr Herbert Spencer, appears in the 
(,omfemporary The artmles will, in their esentual fiinn, con 
Stitttte part vii, of the “ Prtnciples of Soaolog) ” 

Two papers in the Ctnittry call for brief notice In one, Mr 
W £. Sroylhe shows huw ixirts of the great arid r^on to the 
west of the one hundredth merkibn in the United States have 
been benefiteil by careful irrigation " The work of reebma 
lion has been going forward ulenlly, Ixit gradually and surely, 
for the better port of a genemtton Between ten and twenty 
millions of acres an. now untler ditch, and somi. slight rivulets 
of pupubtum ha\e Iiegun to tnckle in upon the bnds. But the 
thimukl is scarcely passed The and region os a whole com 
pnses mure than 8m, 000,000 acres. Of this empire more than 
half a billion acres is still the [wuperty of the Guvemment ” 
The second paper to which refeance has lieen made, is a short 
description 01 three reproductions from phoUipaphs of the tree 
Iwneath which was huneil the heart of Dr Livingstone The 
tree was found near the site of the deserted Milage of Chitambo, 
on the south shore of Lake Bangweola Upon it, Jacob Wain 
wnght, the Nassich boy who read the Burial Service, chiselled 
the words, still plainly visible, “ Dr Livmgitone, May 4, 1873 
Jazuxa, Mnumre, Vehopere '' 

The KilhitHtry and Ithutraltd -frvAiWifrr/fApnl) contains an 
account by ^fr Miller Christy, of the exploration of “Dene 
holes” in Essex and Kent, conducted liy the Essex Field Club. 
Deneholes are ancient artificud caverns in the chalk, having deep, 
narrow, vertical crntrances. They are found in various ports of 
England, but especially along the Iwnks of the Thames, in Eaex 
and Kent Mr Christy has explored many of them, and his 
optnion as to their origin i»— “ On the whole, the only concluriun 
which It seems as yet safe to arrive at is that the mysteiy 
soiTOunding the orqpn of the Deneholes and the pur)v»es of their 
makers still constitutes one of the most interesting and perplexing 
prohlenis yet remaining unsolved m Brilish archteola^, perhaps 
we may say in inehiitonc Bntish archseology ” 

Mr A Symons Eccles, in the NatitHat, writes on “ Head 
aches,” ami, in the course of hU ixiper, giies the opimon of 
a distinguished neurologisl, that almost every man of science of 
disuncuon in London sufTers from sick heanache, or migrame, 
on account of excessive mtcllectual acUvity Mr Eccles mys 
if they ‘ will sit down to dinner in a stale of nervous 
exhaustion, or do bram work directly after takii^ food, they 
can hardly hope to escape from an attack of migraine ” In the 
same rcMew, Miss Balfour concludes the account of her journey 
through the Bntish South Africa Com}iany’s temtoiy, m 1894. 

A bnef notice will suftice for the other articles m 
the magazines and leMews received by us. A previoudy 
unpubbwed paper of Richard Teftenes' appears m 
mans and also a poem by the bte Dr G J 

Romanes. In the English IHuitraitd, the articles from which 
natural knowledge may be rauhered are ‘‘Mountaineering in 
Westmoreland,” liy Mr J f Fraser { “Stalking the Haido- 
cenis in the Selkirks,” l^r Mr W A. Baillie-f^RAman , and a 
“Moorland Idyll, " by Mr Grant Alien In the Qtmierfy 
Kmew, the recently published biographies of Buckbnd aim 
Owen are useil as the basis for an article on advances m the 
science of biology during this century Gaatf IVorii contains 
a short illustrated |xiper on the Dandelion, by Dr HuA Mac 
milbn, and i«e on “ The bca Birds of the Cape,” by the Rev. 
W Greswell Another readable artick on birds u Mr C J. 
Combh’s “Birds of the Chfls,” m the Sunday Magatin*, 
Ckamierjs JourmU has the uMutl complement of iastme- 

« i!S on more or less soentific topics. Finally, the 
4ir Quarterly Eevitw eoritains arntributicms by Dr 
Wen and Sir Henry Howorth 
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Central Nervous System. 

Mr H Balfour, Curator of the Pitt Riven Museum, has 
been senouily ill, and is aloent from Oxford fiir thb Term, being 
obliged to go abroad for the sake of hb health. 

In a Omgregation, held on Tuesday, May 7, the propoeed 


last TWnn, which states that Saence shall be held to mcluw 
Mathematics, Nstural Science, Mental and Moral Scienco. 
Other cbnses, mostly of consequential importance, were added 
or Ttiected, amongst them being one of some importance to 
intending Candidates, which allows retideiice in the Vacatioa to 
count towards the residence of ei|^t terms required by the 
Statute 

In the same Congregation, Dr F B TVIor, Reader in 
Anthropology, was constituted Professor in Antmopology during 
the tenure m his office os Reader m Anthropology 

The seventh summer meeting of Univeraito Extension 
and other Students will be held thb year in Oxford The 
meeting, as in previous years, will be mvided into two parts 
the first port will last from Thursday evening, August l, 
to August 12, the second from August la to August afi. There 
will be lectures during both parts of the meeting on Natural 
Science, with classes fur practical work Among the lectnrm 
will be Prof. (,reen. Prof Odllng, Dr Kunnuns, Dr Pisan, 
Mr Caras Wilson, Mr J E Msnh, Mr P Groom, Dr Wade, 
and Mr G C Bourne 

The fourth “ Robert Boyle” lecture of the Oxford Univennty 
Junior Scientific Qub will be debvered by Prof Cram Brown, 
F R.S , on Monday next His subject will be “ The Rebtxm 
between the Movements of the Eyes and the Movements of the 
Head ” 

Cambridge.— Mr WOP Enis,ofSt Catharine’s College, 
has been appomted a Demonstrator in Botany 

Applications for permuoion to occupy the Umveisity’s tables 
at the Naples Zoological btatimi, and the Marme Biological 
Laboratory at Plymouth, ore to be sent to Prof Newton, 
Miu^Iene College, by May aj 

'Tm bymlicBic for Advanced Study and Reaentch have pro* 
posed new statutes for carrying out the scheme recently approved 
by the Senate, and have extemled the scheme so as to mclade 
advanced students in bw who are giadnates of other 
Universitaes. 

The honorary degree of Doctor of Science b to be c onferred 
on Mr Francis Galtun, F R S 


The Report of the Council of the Oty and GuDds of 
London Institute, upon the work of the Institute during 
the year 1894, has just been issued The Council ex 
preswd their satisfaction at the renewal U the contii- 
buDon of the Corporaboa of London to the fonds of the 
Institate Special subecnptions have been lOMlved, or pro* 
mbed, from (he Salters’ Company, m addidon to th^ aiumal 
tubeenptioD, for the encouragement of chemical teeeofcfa j from 
the Coidwainen’ Company, In addition to thdr ennual eubocrip- 
tion to the Institute, ana the Leather Traded School, for the 
inspection of classes in boot and shoe mami&cture in connection 
with the Technologiod 


ExaminatkHis Department, and, fix the 


makers’ Cbmpenlet. fte propossl of the Salters^ Compeny to 
phee at the dbposal of the Institute a nun of i«o a year to be 
applied to foundiim one or more Fclkiwehipa, to oc entitled the 
SUten’ Company Resevch Fdlowihipe tea the enooungementof 
higher teeeatch in Chemistry in iu leution to manufoctnres, has 
already been referred to in these cdumns. The scheme for the 
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td mipiai mtkm d this gimnt, prep^ed bjr • Speewl Committee of 
die Inititate and adopted bjr the Executive Committee, has 
since received the sanc^ of the Court of the Salters’ Company 
The first award was made )p Januo^ pf the present year to 
Dr Martin O honter A suiq of 4333 4/ to has also b^en 
received fiom the Committee of the Siemens Memotud Window 
Fund, “ as on endowment to furnish a small sum to the reapient 
of the Siemens Memorial Medal, which is awarded annually to 
dte student of the greatest menf in the Deportment of Electrical 
Emaneeniiff at the Central Te^nical Collees of the City and 
Guilds of I^don Institute ” The Report deals in detail with 
the operations of the seveiul colleges, schools, and departments 
of the Institute's work 


Miss Grace Chisholm has just taken the degree of Doctor 
of Phikwoidiy at Gottingen, thu being the first degree obtametl 
^ a lady since Gdtbngen became a Prussuui University Miss 
Qiisholm was u scholar of Gnrton Cotiege, Cambridge, and was 
placed between the land and 23rd Wranglers m Port I of the 
Mathematical Tripos in 1892-, and m Ctaas 3 of the Mathematical 
Tripos, Part II , In 1893 In 1892 she also took a first class in 
the Final Mathematical School at Oxford After leaving Oirton, 
she proceeded to Gottingen, and, receiving permission to attend 
the mathematical lectures, was in residence there about a year 
and a half It aras with the express sanction of the Prussian 
Minister of Education that the doctor's degree was conferred 
on her, and it la thought that the precedent thus esubtished will 
probably lead to a substontud development in the opportunities 
ofiered for the higher education of women in Germany 
Silver Mrdai.s have been awarded to Mr R H Turnbull, 
Mr G F Mair, and Mr And Rolicrtson, of the Glasgow anti 
West of Scotland Technical College The medals were purchased 
with funds placed at the disposal of Prof A H Sexton, by the 
West of Scotland Iron and Steel Institute, fur the award of prues 
for knowletigc of the metallurgy of iron and steel 


SCIENTIFIC SERIALS 


Am*ruatt Meleerologti.al hurua!, April — Recent foreign 
studies of thunderstorms SwiUerUnd, by R. D« C Ward 
The systematic study of thunderslonns has been regularly carried 
on in Switzerland since 1883, and the results have Iwen puli- 
tished yearly in the Annaten of the Central Mcteorolomcal 
Office, nut there has been no general summary of the whole 
data. The general conditions of thunderstorm development m 
Switserland are the presence of cyclumc depressions over 
Northern Furope, hign temperatures, southerly winds and 
secondary depressions over Switzerland — Note on Groll’s 
glacial theory, by Prof W M Dans. This u a re^innt from 
the TroHsaettms of the Edinlairgh (,eoIogical Society (vol vii ) 
The author thinks that the recent studies of Dr J ifann, on the 

S of cyclones and anti cyclones, suggest an amemlmint to 
B physical explanation of the climate of the glacial penml 
Symtnis Monthly Mttfonlogical Magnztno, April -Earth 
temperatures and water ppcs, by the Editor A table shows the 
earth temperatures at nineteen stations lu various parts of the 
country, from which it is seen that frost penetrated to l foot nt 
eleven stations, to i foot 6 inches at three stations, to a feet at 
one station, and nowhere reached 2 feet 6 incha. The fitet 
tlmt ice formed m many pipes buried 2 feet 6 inches, and 
probably lower, is indisputable, but the explanation is not mvin 
of the apparent discordance between the temperature of the 
water and that shown by the earth thermometers.— The great 
gale in the Midlands on March 24, by H A. Boys and 
A. W Preston This appears to have been, locally, one of the 
heaviest gales for many years. In a pork near East Dcrehom, U 
is said that 1100 trees were uprooted The worst port of the 
hurricane was from ih 30m to 2h 1501. txm , and both 
observers state that the gusts were little short of force 12 of the 
Beaufort scale, which is equivalent to a velocity of ninety miles 
in the hour —^now from a cloudless sky, by C L. Pnnre The 
author states that at Crowborough, ‘'ussex, on February 6, some 
snow crattals and minute spicute of ice fell at mtervals, without 
any visiMc cloud 


; le Baron de Baye The author 


! materuU f^ this article while resuUns in the pro 
ev, dnrii^ the years 1893 and 1894. tittle Rusua 
ree kinds of tumuli of the Sthoe age (i) Small 
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tumuli each ctmlaming a single skrieton resting on clay or while 
sand, and wrappcti m birch bark ; and ui which small stooe arrow 
heads are found, but no stone implements of large size (2) 
Cists, constracted of sicme slabs, confefbiiig vases filted with ashes 
and burnt bones, with which are aasSclRted polished stoiii 
weapons. (^) Tiimuli ciintainii^ skeletons, certain parts of 
which, particularly the l»nes of the head, are coloured red 
Opinions differ as towliilher this colouration has been produced 
naturally or artificially , Isit thi intennents may prolMbty be 
referred to the end of the Stone age, as only three bronze relics 
have been found m sixty of these tumbR opened 1^ Prof AntonO' 
witch — La sculpture eii h uropc avant tes inflliences grAxi 
romaines, par M Salomon Keinach In this number the author 
describes and figures relics of the Bronze age, chieflv swords and 
dagger hilts, many of them of great beauty — De lart du polier 
de terre ehes lesNAvCaleduniens, par M Glaumont The pots 
of the New Caledonians are made of clay 1 they are spheroidal 
In shape, and have large mouths, the lips of which are turned over 
and pierced with twro, nr sometimes four, holes, through which a 
cord IS passed to focibtate transportation from one place to 
another They never have feet, but, when used for cooking, an. 
either supportim on two or three stones fixed in the ground, or 
they are suspended from a branch driven obliquely into the earth 
so as to project over the hearth The ornamentation is usuallj 
very sinrole, consisting merely of lines, but on one vase fiom iht 
north of the island, figured by M Gbiumoni, there appears a 
human face m relief — Lcs races de POgoou^ Notes onthro 
poloroqucs, par M Liotord If is now fully recomiisetl that the 
population of the Gaboon consists of severaJ peoples of different 
types, each having special charoctenstics. M Liotard has hod 
exceptional opportunities of studying these people, and here 
records some or the results of his observations 

In Nos. 1-4 of the BuUetttno of Iht Sofuth Hotantca JMkma 
for 1895 IS an article by Sig P Voglino, on the part pla^ by 
snails and toads m the propagation of certain fungi In the 
digestive canal of these animals he found abundance of the 
spores of species of Russula^ Trukohma^ iMtanuss and other 
species of Agarii.mi The faculty of germination of these spores 
had not been destroyed ixusiim through the Ixidy of the 
animal Sig A De Bonis contributes a paper on the cleisto. 
gamous flowers of PortHtma grandtjlora., SalptAotsts nmuUa, and 
Lomtum mnpFxuauU ihc production of these flowers he 
attributes to unfavnurabli vital conditions, es|>etmUy sterility of 
the soil The lenuuning articles are chiefly of mterest 10 
Italian Ixitamsts. 


SOCIETIFS AND ACADEMIES 

London 

Physical Society, Ainnl 26 —Mr Walter Bad) , Vice 
President, in the chair —Prof S P Thomjwon read a note on 
a neglected expenment of Ampere Ampere m 1822, made on 
expenment which, if it hod been properly followed up, must 
have led to the discovery of the induction of eleclnc currents 
nearly ten years before the iniblication of tarada) s results 
While attempting to discover the presence of an electnr current 
in a conductor placeil in Ihe neighbourhood of another conductor 
in which on electric current was flowing, Ampfire made the 
following expenment A cud of insnlated copper slrrji was 
fixed with Its plane vertical, and a copper nng was suspended 
by a fine metsJ wire, so as to be concentric with the coil, and 
to lie in the same plane A Imr magnet was so placed that if an 
electnc current was indncni in the suspende-d ring a deflee 
tion would be produced No such deflection however, was 
observed In 1823, m conjunctiog with de la Rive, Ampire 
repeated this expenment using in place of the bar magnet a 
powerful horse shoe mogne-t He descrilies the result in the 
fcdlowing wonts — ‘ The closed circuit under the influence 
of Ihe current in the cml, but without any connection with 
tins latter, svas attracted and re|ielled alternately by the 
magnet, and this expenment would, consequenily, leave no 
do^ as to the production of currents of electricity by induction 
If one had not suspected the presence of a small quantity of 
non in the copper of which the nng wax formed ” This closing 
remark shows that they were looking for a permanent dcflerlHin 
When, hosvever, Faraday’s results were published m 1831, 
Ampire, after again describing the expenment made in 1832 
by himsM and <fe la Rive, says — “ As soon as we connected a 
battery to the teimmals of the cowluctor the nng was attracted 
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or expelled by the magnet, aceordiog to the pole that was 
within the ring, which iihowed the exiitenca of an electric 
current pfoi|uoed by the innueneefpT the current in the conduct 
ing wire Verdet, when descnhug the ubow experiment, iUls 
into a curibus error He says Uie ^ppantus consumed of a 
ring of fine copper wire, suspended by a dlk thread In front of 
the )>ole <d an electiuniafmet in such a way that the pUne of 
the nng was parallel to the jriane of the turns of wire on the 

Hortnunureet On •• Bukimr th.. ih. 


Mr Blakesley did not feel quite confident that m VerdeTs 
form of the experiment there coukt ever be attraction He 
also pointed out that with an altemahog current the disc would 
tend to set itself parallel to thf; lines of force of the electro- 
magnet VTith r^rence to iregDiswn by alternating currenU 
in one of Ebhu Thumpaon’s experiments where a sphere is 


rotates in such a direction that the part of lU surface next the 
magnet moves towards the edge of the screen Dr Burton 
Mud that from the feet that when the current in the electro 
magnet In Verdet’a experiment ii broken, the induced current 
in the nng is m the same direction as the current m the 
magnet, the nng will be attracted Mr Boys confirmed Dr 
Burton’s statement He recommended setting the ring at an 
angle of 45' to the luiea of force, under which circumstances a 
rotation would be obtained A distinction must, he pointed out, 
be drawn between auch an ex))enment ai that of Verdet am! 
those of Elihu Thompson The repuhuans observed in these 
latter were only due tu the “ lag ’* in the induced currents caused 
by self induction The best matcnals to use for all such experi 
ments were magnesium and aluminium, since for a given mass 
these had the highest conductivitv —Mr W O Khodes raid a 
paper entitled “ A theory of the Synchronous Motor ” The 
object of this paper is to pye as simple a treatment as passible 
of the mathemancal part of the subject, and to give theoretical 
proofii of some expenmentai facts Starting from the energ) 
equation 

p + <*R = r Ecos ♦ 

where / u the output of the moturrfl the resistance of the arma 
tore, r the current through the armahire, E the b M l> appiieii 
to the motor terminals, and if (he phase difference between ( and 
F the cases of maximum output, zero output, minimum current 
at zero power, and maxunum phase difference lietween t and b 
arc considered TheK results are, for the most jurt, obtained 
directly feom the energy equation Hie latter part of the paper 
is devoted to a discussion of the phase relationships betweem the 
current and the E M F s id a plant consisting of a generator and 
motor, and to the vanations in the armature reactions in both 
generator and motor A theoretiuil proof is given of the fiset, 
observed by Frof Silvanus Thompson and others, that an over 
excited synchronous motor acts as a condenser, and tends to 
make the current lead before the generator’s !• M h Prof 
S P Thompson said that themathematicalpaitof the paper was 
much simpler than that in previoas investigations on this subject, 
and the method of arriving at the resuKs ny rejecting imaginary 
roots of the equations was partlcularl} neat and instructive 
The part of the paper relating to armature reactions and phase 
r^ionships was quite new Two results deserved special 
attention first, that the maximum current at zero power was 
the same as if the circuit was mm inductive , second, that the 
maximum current zero power was double the current correspond 
ing to maximum output Mr Uakeslej said that the paper did 
not constder the statahty of the system, and he thought some of 
hffWuIts corresponded to regiont of unsUbihty —A paper by 
Mr Bryan, " On a simple graphical interjiretation of the deter 
nunantal relation of dynamics, ” was, in the absence of the 
author, read by Dr Burton The relation is worked out for two 
iqieiMy simple lystcms posseing one dqpee of freedom |i)a 
particle monng in a stiaight line with uniform acceleration , 
(1) a particle moving to aM firo along a stiamht hne with an 
acedetation directed towards a fixed jiotnt on the hne, and pni- 
portfoned to the distance from that pomt (simple harmonic 
mobon). On constniCting a dfegram in whi^ the sbsdsMe re 
presertt values of the single cooramate of the particle, and the 
ordlnale't eorresponding vahiet of the ovmentum, the deter 
mlnantal rebtion becomes eqiihralent to the consUncy of the 
area of « eertam elemenUry paiallclogtaiii. In esse (1) this 
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parallelognun moves afong a parabola, experieheiag a tfaaar-as 
it goes, while in cate (fff-tEere u no dbtortiaa, tbeTnetangubr) 
paralteki^m rsvotvuig about (he origin of the diagimm aa if 
rigidly attached to an ipgxten sible ladius veetor 
Llnnean Society, April ifL— Mr C B. Clarke, F R,S , 
Preaident, m the chiur —In view of the approaching anni 
versary meeting, the election of auditon was made, when 
Mr A D Midiael and Frof J R. Green w«re iwmiiiated on 
behalf of the Council, and ttetin. E. M Hohnea and H 
Groves on bdialf of the FeUows.-Mr T B. Blow esMUted 
ipccunens of the river weed Mutrtn J hn it t i K s, Anbict, fifom 
tne River Esteqmho, mth dswrvatxms on its lifi^4llstory, and 
lantern slides illustmting the natural hamiti of the plent— Mr 
I E. Harting exhibited and made remarks upon a coUeetkm of 
West African Lepidupten which had been collected and for 
warded Iw Mr J T Studley from Old Calabar, and waa to be 
presented to the British Museum — Mr Howard Saunders exfai 
feted s specimen of the European white winged Craeibill, Ltxta 
which had beqn shot in cci. Fermanagh ui February iaat, 
and was lent for exhifetion by Mr C Langham.— Some jdioto 
graphs of English Red-deer heads, showing successive nowths 
of antlers in the same stag \>y comparison of the shed horns, 
were exhibited on behalf of Mr laums, of Wamham Court, 
Horsham —A paper was that read by Mr F W Keebte, 
entitled “Observations on the LoroMthacta of Ceylon,” in 
which country the author had made a short aidoum in 1894. 
After remarking that in Ceylon many species of LortaUkm hsve 
large end conspicuous flowers, with the corolla tube brightly 
coloured, more or less tubular and lobed, he pointed nut that 
certain deviations from the typtcal regulanty of the condla tube 
were correlated with the mode of fertilisation of the flower by 
Sun birds (AVr/anMee), and this was made clear by diagiams 
and some excellent coloured drawings. Discussing the mode 
of distribution of the seeds, Mr KeeUc first quoted the views 
of Eimlcr and I’rentJ, and the remarks in Kerner’s “ Pflanzen 
leben ” (English edition), on the dissemination of the European 
Mistletoe, and then detailed his own oliservations in the case of 
tiopical iMVtUkatett I’he modes of germination of various 
spixies of Lortmthns and Vut$m were then desenbed, as well 
os the curvature and growth of the hypocotyl, and the effect of 
contact on the latter, and on its suctoiul disc , the paper con 
cladmg with some remarks on the forms of fruit and seed of 
Cmeholesc species of Larvntkacea —Mr A Trevor Battye 
exhibited and made remarks upon a collection of plants obtained 
during his sojourn on the Island of Ko^ev 
Bntomoloadcul Society, May 1 —Prof Rajdiael Meldola, 
!■ R S , l*rc!udent, in the uidr — Ur C G Thomson, of the 
University, I und, bweden, was elected an Hoaoiaiy Fdlow, to 
fill the vacancy in the list of Honorary bellows caused by the 
death of Pastor Walleqnen. -Mr Wsterhouse exhifeted a living 
larva of a I.ongicom Beetle. This larva was found m a bool 
lice which had been in constant use by the owner for finirteen 
yean, the last seven of which were spent in India. The 
specimen was brought to the British Museum on May 6, 1890, 
and was pul into a block of beech wood m which it nad lived 
ever since , it did not appear to have altered in any way duriiK 
these live years It mia burrowed about eight inchm, and 
probably mode its exit acddentaliy Mr Kandford refinred to 
a similar case which had come under his notice.— Mr C G 
Burrett exhibited a long senes of the dark and strongly masked 
varieties of .^frofii rwriovia and taken onthesond 

hdls of the north east coast of Scotland by Mr Arthur Home, 
of Aberdeen —Mr Dale exhibited a tpeaiaen of a Sesia— 
suppesMd to be a new species— from the New Forest— Mr O E 
Janson exhibited a remarkable species of CurmltemUw from the 
island of Gilulo, having exceeolngly long and slender antoina: 
and legs i it was apparently an undtMrib^ speciei of the genus 
TaMwtkta, Psscoe —Mr Nelson Rtchardion called altentimi to 
a paper by himrelf, m the Pycaeiltngt of the Doiset Natural 
History and Antmuanan Field Club, on the sul^ect of Dorset 
Lepidoptera in und itej.— Mr W L. Distant com 
municated a paper entitled, “ On a probable explanataon of an 
unverified obeemtum refethre to the feimly FulgoridK.” In the 
dlseusiihn which ensued, Mr Blandford said he thought further 
evidence was required on the sub)ect of the alleged luminority in 
the Fulgonihe before the statement contaiMd In Mr Dirtant’s 
paper eouM be accepted.— Mr J J Walker, RiN , oontrifantad 
a paper entitled, -“A pnhmiiiazy htt of the ButlerAes of 
K(^-K«ig, bas^ on uhHrvations and captures made deling 
the winter and spnng memths of 1893 and 1893.”— Frot Meldola 
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loumung chmcter at Ibe paper {ran an 

epto m obgical point of view, and the nine at the oheervattom 
thereiD on the geology, boUny, and climate of Hong Kong 
Oedo^al Society, April 34.— dr Henry Woodward, 
F R.S , Ihreeldent, in the chair —On the iMwIe beda of 
Eaitem East Angba, fay Sir Henry M Howorth. F R S The 
author has carefully eaamined the country aroq^ Southwold, 
where the beds known as Wcetletnn bethi (wl^h might well 
have been a s so ci a t e d with the nameufSenth'Oold) are developed 
He alluded briefly to the recent shingle the pebUes of innch 
are derived from ^ andent sMogles of Oie cflA t the formation 
of this shingle, he maintained, may bdo^g to a time not fiur 
removed from onr own day Tnniing tofhe Westleton beds, he 
noticed that they were essentially “drifts,” the component 
pebbles not haviiw been shaped on the spot, but brooght at 
pebbles from elsearfieie , and he gave reaaona for toppoang that 
they were derived ftom pebbly lieds ih the Lower London 
Tertiary group and in the Red Crag He alto maintained that 
the shells of the Westleton beds and Ktre Valley beds were 
derived from crag deponts. Reasons weih given for supposing 
that the pebbles of the Westleton shingle ofcast Anglia came 
from the west, and that this moved eastward from the plateau of 
Suffolk towards the sea. It was considded that these beds can 
exphuned liy a tumuItuottC' diluvial movement 


TnloJ 


publication < 


ifgtei/ Stcuty for 1894, two important papers Dr 
Beecher have appoued, giving details as to the structure 
and appendages of Tnarthrui The authhr, therefore, returned 
to the subject, and discussed in detail thefrioie recent discoveries 
in the light of the affimty between Aptu and the tnlobiles. He 
endeavoured to show how the results bbtamed by Dr Beecher 
liear on the huger question as to the suggested origin of both of 
these animals fi^ a chietopod annelid nlodified in adaptation to 
a new manner of feeding — An expenment to iHustrate the 
mode of flow of a viscous fluW, by Prof W J Sollas, 
F R b The author, teouemaing that it u by a knowledge of 
the laws of viscous flow that we must seek to extend o 




— Is of which were described, 

i glacier composed of the modilKation of pitch usually 
known os “cobbler’s wax” In the model the pitch moved 
under its own weight over (he honxontal floor « a trough, 
which was crossed by a turner to represent an opposing moun 
lam or the rising end of a lake Hie results of the expenment 
showed that the movement of the pitLh-glacier was not confined 
to that ixwtion of ft which rose above the barrier, but extended 
throu^out lU mass, and that an upward as well as forward 
movement took place as the barrier was approached Thus the 
transport <rf stones by glaciers from lower to higher levels was by 
no means an incredible phenomenon, but a necessary con 
eomitant of such smiple conditions as those amumed in the 


F R S , Vice-P^dent, 
in illustration of authors' 

Mr A S Kennard exhibil 

cene deposit at Crayford ; Mr S Pace exhibited two roecics 
of Ettkerm ftom Persui and h Algeria , Mr W M Wei* ex 
hlbited mblluica from a Pleistocene deposit at Chelmsford , Mr 
El. R Sykes exhibited a distribution chart of Chustba —The 
foUowuw communications were read —On some new species of 
British Molliisca from the TnUm Expedition, by H K Jordan 
— The Anatomy of NatcAna taffira, Fer, by M F Woodward 
— Descriptions of new speqes of Molluscs of the genera Bulba, 
Matrfyba, J^kus, &c , from the Mekran CoMt, by G B 
Soweiby —List of Land and Freshwater Mollusca from New 
Providence Isle, Bahamas, by W Bendall —Notes on two cases 
of the transport and survival of Terrestrial Mollusca in the New 
Forest, by T Leighton 

R(^ Microtcopical Society, Apnl 17 —Mr A.D Michael, 
President, m the chair —The Senetaiy said thw had received a 
valnaUe donatfon freo d>e South lamdoti Mkr o sco ni cnl and 
Natural Histon aub, m the shape of a lantern with microset™ 
attudMnent— Mr A. Letherby read a sfrM ptpw upon the 
straetare of the Poduia scale —The PreSKlent read a paper on 
the sinctare of the brain in the Otibatidre and m some other 
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Phitoaophical Society, Aiiril ap,— Exhlbitum of Pakpktt^ 
tittrabu (a sbek insert from MudionalatMl), by Dr D Sharp.— 
A modified method uf tmding the specifie g^vitiea of dstaes, by 
Dr Lasarus-Barlow The author showed on impralid method 
of finding the apecifir gravity of tuwues. In a reaeaich on 
the patholon of the cedema which accompanies passive con 
i^on, published in the I'hhsepkuat Jraruaehmu of the Royal 
Society, he used the solutions made up with glycerine introduced 
by R(^ for the estimation of the spealic gravity of blood, but 
found that difficulty arose from thi large quanbty of muscle used 
in obtaining the correct spenfir gravity, and from the fiict that 
the glycerine abstracts water from the muscle with such rapidity 
that after a very few seconds the piece of muscle invariably sank 
He therefore W used for the past year solutions of various 
specific gravities made with gum arobic, which he arranges in a 
wide test luhc in their order ‘of deraoty Alternate layers art 
coloured blue Difluuon occurs with extreme slowness, so that 
48 hours after arranging the test tube the vanous tayeis are quite 
evident The special advantages of the method are that one 
piece of muscle is sufficient for an estimation, os it sinks through 
the layers of lower specific gravity nntil it reaches that layer wnh 
which It IB identical , that water is alislracted from the muscle by 
gum much more slowly than by glycenne, and that, as has been 
shown by Hefiler, the vitality of cardiac muscle is better main 
tamed 1^ gum arable solutions than by any other solution 
— Cranui of native tribes of the 1’anjab, liy IVof Mocalister 

Paris 

Academy of Science*, April *9 — M Marey in the cliair 
— A project^ balloon expedition to the Arctu- regions, bj M 
S A Andrfe fhe author defines the conditions necessary to 
be fulfilled by a balloon destined for Arctic exploration, and 
shows that suth conditions can be fulfilled Me has meceeded 
in obtaining a certain amount uf directive power by using a rope 
dreg to retard the progress of the balloon relatively to the wind, 
and then using a sail in the ordinary way By this device a 
mean deviation of 27* has been securra ‘Wictiroes a deviation 
of nearly 40° has b^n obtained M Emile Blanchard m con 
nectinn with this paper calls attention to the jirobalHlity of exist 
cnee uf an open polar sea, and poinis out the support this view 
receives from the many flucks of weh foolerl Urds observed 
making their way northwards by explorers when nearest to the 
pole —On the double points of a group of algebraical surfaces, 
by M G B, Gucaa.— On the types of groups A of substitutions, 
of which the order equals the degree, by M R lasvavasseur — 
On an application of M Darixxix’s methotl (mathematical 
analysis), M Bewlon ~ On the rotation of solids, by M K 
IjouviIIe -On a doss of penwlic solutioits m a particular case 
of the problem irf three bodies by MM j Perchot anti J Mas 
cart — Measurements of the intensity of gravity in Russia, b) M 
G Deflbrge*. Data are given for Pulf 
Bokhara, and Tashkend, mm which it 

continental anomaly u very pronounctxl 

kend, and at Bokhara is of the nme order os at Paris , the posi 
live anomaly is greater than previously observed at Pulkowa - 
On the specific heat uf superiused liquids, by M Louis Bruner 
Thymol and poracrcsol give specific heats mcnxuong with the 
temperatun. range when cooled without solidification to approxi 
mately the same extent below their melting points for each 
experiment Menthol and bromal and chlorm hydrates cannot 
be otoain^ superfused by coobng —On the sohdifnitiun of some 
organic subsuuoces, by M lAniis Bruner —On the regulant) of 
luminous movengent, by M Gouy — On the electric resistance of 
saccharine liquids, by MM Cm ai^ Leletu Expressions are 
given sbowing the rehtionshipi between resutance and the con 
eentration and temperature of saccharine solutions. The resist 
once IS shown to be a function of the current density This 
result » exp^ned on the Arrheiuos hypothesu as due to thv. 

ition of the Isidly conducung electrolyte —New 


, _ Raoul Varct — ^ the acltMi 0. . 

compounds of pfaosphorus on metallic copper, by M A Granger 
Copper phiietihide, CuP„ Is produced liy pareuig phosphorus tn 
cMonde vapour in carbon dioxnle over slightly heated rapper , 
cuprou chlonde ui formed at the same time and deposited at t^ 
end of the inbe PBr, and PI| give the same compound PF| 
needs a red beat, and produces OSfFL— Rcsearcbe* on man 
ganese, hy M Charie* Lepserre Tlie t 
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sulphate ir dctscnbecl m addition to hvdnUcd and anhydrous 
Anunooium mangniiouisulphatei— C a aip bala B kacMiandamidet, 
W>LAB^baL laomencacidk and amidas hate been obtained 
1 m solid add was thought to be the tacemlc fonn of the liquid 
acid, but aU attcmpu to separate, opdp^ fawnieta have fiuled — 
Double combinations of anhydronsiunminiuia cMoiide with nitro- 
compounds of the aromatic seneSt Ijr IL G Pemer A seriesof 
compounds of the type Al^l« aK^|{4 CH. NO, (i 4) are 
desenbed, and it is ^wn that with nitro-derlvatiVes of the type 
of laranitrutoluene, Friedd and Cialto’ reaction fiuls. — On a 
IKissible error Iw the use of FcUhng’a tnlutxni for the estunatioa 
of sugar in urme from persons submitted to treatment with 
sulphonal, by M Ph Lafon. — On the panification of brown 
bread, by M James Chappuis.— On the causes which produce 
the colour of brown bread, by M Boutrous Gluta may 
give the colour in bread by deaiyatinn, but not by fermentation 
% oxidation with au m presence of water, bran may produce 
the colouration of bread , W, agaio, fermentation has no sucM 
eflecL The acidity of the yeaatii a^otection against browning 
—On the etholow of the genus Tiaumaltm Kny*r, M. 
Alfred Giaid —Observatiuns on the hornets, tw M Charles 
JuMt.— New researches on “la brunisaure,” by M F Debrav 
—Action #f static aparks on the local temperature of regions sub- 
mitted td thw method of fnmkbnisatioa, by M H Bordier — 
Treatment of a case of sarcoma liy serotherapy, by MM } 
Hdricourt and Ch Rlchet —The catastrophe of Laibach, Ap^ 
14, 1895, liy ^ Ch. Y Wenger 

Washington 

National Academy of Sclencea, Apnl tb-so.— On some 
variations in the genus Euc<m, by A Agassu and W McM 
Woodworth , notes on the Flonda reef, by A Agasiix , the 
progress of the publications on the exp^ition of 1891 of the 
U £ Fish Commuaion Steamer Albairta, Ueut Conunander 
1 . L. Tanner commanding, by A Apuiais , on soil bactena, 

M P Kavenel, a hnkaw ahowing the lawa of the refrac 
non of light, by A M Mayer j on the colour nelations of 
atoms, ions and moteculei, by M Carey I>eat mechamcal 
mterpietatlon of the variationi of latitude, by R S Wood 
ward , on a new determination of the nutation-constiunt, and 
soaae allied toixca, by S C Chandler , on the secular 
motion of a free magnetic needle, by L. A Bauer , on the com 
BWbon of expired air, and ita eflRM upon ammal life, by J S 
BiUmgs, ayitemstic catalogue of Lurooean fishes, 1^ Th 
GiH I the extinct cetacea of North Amenca, by L D Cope , 
on the application of a percentage method in the atudy of the 
distribution of oceanic fishea — (1) defoubon of eleven founai 
and two lub iiiunaa of deep sea fishes, (a) the relatwnAips and 
oiigm of the CambetvMexkon and Mediterranean aub-iiuinaa, 
by G Brown Goode ; on the two isomeric chlorides of ortho- 
sulpho-benzoic sad, I7 Ira Remsen , on some compounds con< 
taming two halogen atoms in combination with mtmgen, tw Ira 
Remsen , presentation <of the Watson Medal to Mr Seth C 
Chandler, for hif rstearchea on variation of btitudes, on 
variable stara, and for hia other wtW in aatronomy , biographical 
memoir of Dr Lewia M RutherfiMd, Iw B A Gould , relation 
of jupitur’s orbit to the mean |^e of four hundred and one 
imnoT planet orbiti, by H A NeWton , orWt of Miss Mitchell’s 
Cbmel, 1847 VI, by H, A Newton 

Nfw South Walks 


Liimean Society, March 37 —Prof David in the chair — 
The President delivered the annual address, In the coune of 
which reference was made to the recent suit in the Equity 
Court, in which the Society waa defend, brou^t by the 
University of Sydney to obtain the declaration of the Court as 
to tNb constiuaW of so much of the will bf the late Sir Wlltiam 
Macleay os relates to his brauest of Zia.ooo for the endowment 
of bacteriology , and the foil text of ine judjraent of his Honour 
the Chief Judge in Equity was read After summanaing the 
ocmtributions to science made during the year by the vanout 
tocabacientifiQinslIhitions and departments, the Prudent passed 
ontoconsidaf at some length ffl* eul^ect of recent reaeardi in 
the Acetic andAntarctic regioni, itad eqiecially the important 
-question WntliMct hy Dr John Murray, namely, that of the 
aeAiability of a bboirfous and systetiwtic exfdoration of the 


whole ilfeiatctic region win all the appiaaees « the modem 
jnrntilMfpr The fbllowiitg gentlemen were elected office 
bearenJIH Council for iSqr ProiStent Heniy Deane Vice 
tMiMSmi Dr James C Cox, Ptgf W A Haswell, Prof T 
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W E. David. TreastMi The Hon. Jaaea Norton. Coundli 
John Bnder, Cedi W Dariey, Thonm* Dixson, J R. Gadand, 
ArooW U Henn, A. H S Lueaa, J H Bfaiden. C J Martin. 
Perceval R. Peffiey, P N. Trelwck, Thongs WUtdegge, FroL 
J T. Wiliim 
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THURSDAY, MAY 16, 1895 


HYOmtlE AND METEOROLOGY 
/fytittmsche Mtitorologtt FUr ArUtt undNaturfmracher 
iVon Prof Dr W J van Bobber,^ Abtheilungi Vontand 
^derdeuUchenSeewarte in Hamburg (Stuttgart Ferd. 
Enke, 1895 ) * 

N O long prefoce is needed to prove that mltteorology 
and hygiene have a close and intimate ootmecUon, 
or that the study of both sciences may be mutually 
helpful The exhibition of a small death-rate docs not 
exhaust the whole of the problems with which hygiene 
busies Itself All that tends to ameborate the condition 
of the human race, all that ministers to the comfort 
or promotes the well-being of the individual, is cared 
for by the student of hygiene That cbmate ait^ the 
phenomena, which we recognise under the comprehensive 
tSrm “weather," have an intimate connection with the 
health and comfort of the race, will not be senously 
denied, whatever different views may be held as to the 
precise manner, and to what degree, the condition of 
the atmosphere can operate on individual cases. Some 
kpowledge of meteorology has hitherto been demanded 
from candidates for diplomas in sanitary science, public 
health, or State medicine , and, judgng from the rules 
adopted by the GSuncil, December i, 1893, the con 
dittons of the cxaihination will in future* demand a still 
cfoser acquaintance, since the apphcatlt is required to 
show the possession of a “ distinctively high nroficiency, 
scientific and practical, in all the bi^hes of t^y which 
ebneem the public health." To (nose who. seek some- 
thing more than a. kale 'Superficial knowledge of meteor 
ology, this book will be very welcome, and not only to 
those who desire diplomas, but to the huger, though less 
s^ially instructed, class who desire the welfare of the 
hwum &mily 

iCoramg from one the direction of whose scientific 
srfklies IS distinctly meteorological, it might be anticipated 
that the book would deal more with thia Subject than 
with hygiene , and to |ome extent this is the casf, and 
p^ibly the 'iiUeres4m the book wilt on this account 
b^diminiahcd Wo wve a collection of facta, admirably 
aqhmged, though drawn, of course, mostly ftom German 
sohrees , and such a collection will be of the greatest 
vi^e to some student of sanitary and social science, 
trained, ih physidogical schools, will produce a 
wM of gre^r interest, more closely oonnected with 
the spread and mitigaUon of disease at affected by 
clifnate or meteorological condiUons of a more or less 
temporary character In one important respect, how- 
ever, the book deviates frmn the generahty of meteoro- 
lo|^ treatises, and at the same time removes an 
olAction which has frequently been uigedby physiaans, 
w$ assert that weather statistics are not given m tbe 
fbop which is most convenient or most ustructive. To 
take a mhA. M his observations u too frequently the 
sd| sim Oftin^maCBbnilogkal observer, and oontequently 
main resulU for wpemture, for eicaitple, sre given, 
wh^ the range ef viglatna is the more impoitant 
fl^rnt from the ||edical point «f view This Act is 


fully recognised by the author, and he deals not only 
with the mean values, but alw with the arodunt of 
variation from the arithmetic ihean and the frequency 
with which such variations occur • 

The book is divided into eight sections. The two first 
treat of the physical properties and of the various ingre- 
dients of the air Elementary physics characterises the 
first, chemistry the second In this latter sectioa are 
described somewhat fully the gases which enter into the 
atmosphere, not excepting those which are present in 
minute quantities Accidental ingredients, su^ as dust 
and micro-organisms, arc also considered One does not 
meet with anything very new, but the facts are well and 
- pleasantly arranged, and would give any student all the 
information necessary for fully comprehending the suc- 
cessive chapters. It might have been expected that the 
constituents of water would have been treated with the 
s|une degree of fulness. Free oxygen in water may not 
be of the same importance as in the air, but the adration 
of water is not insignificant, whether regarded as an im 
portant withdrawal from the atmosphere ttscU; or the part 
It playk in the oxidation of otganic matenal, be it in the 
form of otone or hydrogen dioxide, or other effiaent 
oxidiser 

The chapter on Temperature la admirable From a 
vast collection of material with which intimate study has 
made the author closely familiar, he is able to systematise 
and arrange those facts which have the greatest and most 
obvious beanng on the subject It is a graphic digest of 
all that affects the temperature of the world, and is amply 
illustrated by Ubles compiled from many sources. We 
wish we could pap^uta a compliment on his maps ' In 
the map on page i ro it is only with great difficulty that 
tSnrope is recognised, and the one on- page 174 is very 
little better The ttbles are, however, so very well 
arranged, that this slight defect is of little consequence 

As an illustration of the minutenesk into which the 
author enters, we may quote the measures of the temper- 
ature of different parts of clothing when worn. The 
figures have been reduced to Fahrenheit scale, in which 
form, if Icfs scientific, they may be of use to some of the 
commercuid firms who are interested in such matters. 


Temn oo-^ coat 7> 3 

„ \ hsoUtn-oiat snd vett 73*^ 

„ ,, vest and Imen ihm 75*9 




8a 4 

838 

847 


«S3 

898 


The loss of tonperature which the body experiences at 
a temperature Of $9° is dummshed by clothing 10 the 
following proportfons - 

Radiation from the hare ekin 100 

„ when covered with wool 73 

„ whencovered with wool and linen 

„ when covered with wool, litten, and 

veit 4^ 

„ when folly dreeaed , , JJ‘ 

It does not appear whether thn> velocity eff the wind bM 
been taken into account m deriving these figures. Tfre 
unportonce vf dotlnng ctmies,‘liowever, again tk the ^ 
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M aiTectcd by moisture, where the author computes and 
illustrates the amount of beat abstracted from the body 
in order to convert mto vapour the water which a 
saturated suit of clothes is capable of containing 

Fhis latter remark has reference naturally to the 
chapter on Precipitation, which, \i^th the following one 
on Thunder-storms, docs not call ^br any special remark 
Emphasis is laid on the purifying influences that ram and 
snow have on the atmosphere , but httle is said, perhaps, 
because little is known with certainty, of cleansing in- 
fluences on water The question how far water once con- 
taminated can be restored to its original organic impurity, 
without the processes of evaporation and reprecipitation, 
has exercised the minds of chetmsts and sanitarians m 
this county with some seventy Information is still neces- 
sary both as to the processes at work and the agents by 
which impuntics are removed, as they admittedly are, by 
some self-cleansing method. The author is understood 
to recommend filtration as especially necessary to elim 
mate {auszuicketdtn) bactena, presumably bactena of a 
pathogenic character He does not seem to recogm<ie 
the fact, if It be a fact, that a filter-bed covered with bac- 
tena has still the power of arresting m a very consider 
able degree the bactena m the water that filters through 
It How this is accomplished is another matter, which 
may not concern meteorology, but the large questions of 
sedimentation and percolation of water in its passage 
through the ground comes naturally mto the treatment by 
Dr Bebber, more especially as he enters with some 
degree of detail into ground water, and the conditions 
which make it potable or otherwise 

Wind and the motion of cyclones are subjects that the 
author has made peculiarly his own, and are dealt with 
here at considerable length Considering the important 
results that follow the transport of masses of air from 
place to place, and the mingling and purification of the 
atmosphere that is thus effected, it is not suggested that 
the subject receives an undue amount of attention The 
connection between cyclonic paths {Zugstnuse) and 
hygiene, however, is not so immediately evident, but the 
subject IS one that has long interested Dr Bebber, and 
he naturally has much to say It is meteorology pure 
and simple, and has this defect, that it is scarcely foil 
enough for the student of that science, and in too great 
detail fur the sanitarian 

Perhaps the most interesting chapter in the book is the 
last, on Chmate, and in which is treated diseases under 
various climatic conditions On page ays is given a table 
showing the annual mortality per thousand in various 
parts of the world This table is apparently thrown 
together haphazard, and does not exhibit that careful 
arrangement by which Dr Bebber m* other parts of his 
bode has illuminated his work and instructed the student. 
But the bald facts, as written down, gam by that very 
absence of symmetry, and are both interesting and 
gratifying It is true, as the author is careful to point 
out, that thci facts have been gathered under very vanous 
circumstands, under vanoi^ authorities and systems, 
and are mot ttnctly comparable , but making every allow- 
ance for inexact compilation, they do exhibit a manifest 
improvement in the health of nations, and bear a gratify- 
ing testttnony to the successful study and practical 
eniforcen^nt oS sanitary laws. The few samples we can 
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extract illustrate best the increased adaptibility of 
individuals to meet those conditions that are generally 
regarded as adverse to health and longevity Take the 
case of British troops in India 

tiom 1800-1830. Annual death rate per thousand 84 6 


1830-1856 „ 57 7 

„ 1869-1878 „ 19 3 

„ 1879-1887 v „ ,, 163 

from the West Indies the evidence is of the same 
character 

From 1820-1836 Luropean Traopi, Jamaica, Mortality I 3 I 
„ 1817-1846 „ „ Wert Indies ,, 75 

„ 1879-1887 „ „ Januuca „ ll'O 

„ 1820-1836 Negro Troops, Jamaica ,, 30‘0 

„ 1879-1887 „ , ,116 


On the Gold Coast, the figures art so remarkable that 
that they can only be explained by supposing some 
dififerent method of computation to have b^n employed 
j m the two circumstances 

j From 1829-1836 European Truoiw, CkiW Coast 483 1 1* 
1879-1885 „ , 68 

Possibly a similar source of error will explain the only 
retrograde case to be met with, for which the insalubrious 
climate of Cayenne is resjionsible 

From 1819-1849. Troops, Mortality 27 a 

In 1855 ... 90 8 

Of course some of these beneficent results may be 
attributed to greater care m the selection of men to be 
sent to these regions , but it would be distinctly wrong to 
deny also that much is due to msistenct on improved 
conditions of residence, of clothing, of food and dnnk, 
especially in the maintenance of uncontaminatcd sources 
of drinking water, m fact an insistence on those conditions 
which sanitary science has shown to be Of the utmost 
importance jto individuals and nations 

Possibly, enough has been said here to show that we 
have to do with a very interesting book, and one far reach- 
ing m Its aims If we have to make any complaint, it is 
only to express the regret that it is not more so It is the 
omissions that are sometimes disappointing, the contents 
never arc We give, m conclusion, one last illustration 
Remembering that the book is issued liom Hamburg, and 
that this town suffered severely from the scoutge of 
cholera m 1892, one cannot but feel that the Observ- 
atory IS m possession of facts which could not but be of 
interest in discussing the vexed question of the spread of 
this disease Beyond the slightest possible mention on 
p 287, the authordoes not refer to it Yet it is suggested 
that he could have tedd ds. authontatively what meteor- 
ological conditions eoinddi^ with the greatest spread of 
the disease, that be could have given us details of the 
temperature of the^lground and, of the Elbe water (see 
p. 147) that presnnlably favoured the increase of the 
bacillus, if It did not come within bis province to discuss 
any dif^nces of mor{faolo^, of virulence, or repro- 
ductive faculty m the #ibrlo. 
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MECHANICAL BNGIJN^ERING 
A Text-book of Mechanical Engineertug By Wilfrid J 
Linehatn, Head of the Engineenng Department at the 
Goldsmiths' Company’s Institute, New Cross. (London 
Chapman and Hall, Limited, i8^) 

M r LINEHAM says that the desirability of wnting 
his book was suggested to lum by the initiative of 
the City and Guilds of London lnsti|ute in providing an 
■examination in mechanical engineering In preparing 
students fur this examination he was led, he says, “to 
consider seriously (i) whether the whole theory and prac- 
tice of mechanical engineering, or even a firlas of it, 
could be compressed into one volume , and (2) whether 
It was desirable so to compress it.” After examining Mr 
Lmeham’s book, we must confess to feeling grave doubt 
whether the second question, at least, should not have 
been answered in the negative before he set about the 
execution of so very large a task. Pie ambition of the 
attempt is, perhaps, more conspicuous than its success , 
at the same time the book has good features, and 
students of engineenng may learn from it much that will 
be valuable to them It is a novel contnbution to engineer- 
ing literature , by no means wholly satisfactory, but still 
one that should take a useful place 

Mr Lineham deprecates in advance the cnticism which 
he expects will be made on the compression of a vast 
subject into a single volume, by citing “the examples of 
great and successful writers- to wit, Rankine, Ganot, 
Oeschanel, and others.” We do not know whether both 
adjectives are intended to apply to (>anot and Deschancl, 
who, in any case, did not write on a subject which has a 
practice as well as a theory As to Rankine, who cer- 
tainly did wnte great and successful treatises on engineer 
ing, the citation seems particularly unfortunate To com 
press everything into one volume was exactly what Ran- 
kine did not do He wrote four or five large books deal 
ing with various branches of the subject, and did not 
hesitate to repeat certain portions in more than one book 
whenever that was necessary to make each intelligible 
apart from the rest Rankine’s method and the author’s 
are as wide apart as the poles , and of the two we prefer 
Rankine’s Moreover, Rankine, in his great senes of 
text-books, dealt almost wholly with the rattonale of 
engineenng, but here, in a single volume, more than half 
the space is occupied by a description of the processes of 
the workshop 

It IS in the desenptive portions that Mr Lineham is at 
his best. Probably no tetter general account of hand 
and machine tools, and of the way to use them, has been 
published The pattern shop and foundry, the smithy, 
the machine shop, fitting and erecting shops, all come m 
for their due share of attention. The construction of a 
horizontal engine is selected as a typical case, and is 
described from sUrt to finish with minuteness of detail 
and with the aid of many admirable ifrawings. The 
illustrationa of the book are indeed excellent throughout, 
both in style and matter They are illustrations that 
really illustrate There are 73a of them, and all are 
■engineers’ drawings. They have been prepared with 
obvious care, and it would seem witii unsparing labour 
on the author’s own part. They are treated in a way 
^hich allows of their liberal introduction without much 
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expenditure of space In a word, they are everything 
that the illusirations in such a text-brok ought to be. 
The descriptive section of the botric concludes^tb a 
useful chapter on boiler making and plate wtnl^ with a 
somewhat extended account of hydraubc nvMting pro- 
cesses, and with a short notice of electric welding In 
setting forth sO much desenptive matter as this first part 
includes, it is of course difficult tq preserve in all parts a 
proportion to which exception may not be tukeu. We 
could wish to have seen more space given to the milling 
processes, which take so prominent a place in modern 
workshops. Nine or ten pages for hydraulic nvetting, and 
a mere page and a half for the universal milling machine, 
seems less happy a proportion than the author has 
generally maintained This however, is a small matter , 
and It may safely be said that any engineenng pupil or 
apprentice will have his outlook widened, and his know- 
ledge considerably increased, by reading the first part of 
Mr Lineham’s book 

To the study of the second parb however, he will do 
well to bring some independent cnticism The first 
chapter is on the strength of matenals, and we had not 
penetrated far without finding the ground shaky Deal- 
ing with the nature of shear stress, the author uses the 
symbols ft f and f to indicate intensities of tensile, com 
pressive, and sheanng stress respectively, and resolves 
sheanng stress into normal stresses inclined at 45” to it by 
the equation 


n -VP 

ft or f, 1 


A 




1414 


This IS a bad start in a chapter which is to include refer 
ences to such subjects as the strength of thick cylinders, 
the torsion of square shafts, and the effects of combined 
bending and twisting in crank shafts. 

Immediately after this error is the following paragraph 

[ “ On account of the cup or wedge fracture exhibited when 

I a specimen is broken by tearing or crushing, and for other 
reasons. Prof Canis Wilson argues that rupture takes 
place by shear stresses at 45'', either wholly or partially 
Certain it is that the three stresses are intimately con 
nected, and assist each other in destroying the cohesion 
of the particles ” 

Wc have not an intimate acquaintance with the con 
tnbutions which Prof Carus-Wilson has made to this 
subject , but there is no evident reason why his authority 
should be invoked in support of an idea which is 
surely as old as the testing of materials. 

Turning to the paragraph headed “ Strength of square 
shaft,” wc find a geometneal construction described at 
some lengtli, which is apparently based on Coulomb’s 
erroneous theory The student who has taken the trouble 
to follow this will feel excusably confused or irritated when 
he goes on to read the subsequent lines 

“St Venant showed, however, in 1856 that Coulomb’s 
nng theory was not strictly applicable to any but circular 
sections, and gave the following 

Moment of square section ■■ /, ( 2081*) 
because the greatest stress does not occur at the comers. 
To illustrate St Venant, Thomson and Tait have 
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iTiagmed the shaft to be a box full of liquid, which, if 
routed, would leave the latter behind somewhat, and the 
apices would cause two stresses — taotfential and centri- 
petal— to act on the particles, the former only being of 
momental walue ” 

Now what IS the student, whether at the New Cross 
Institute or elsewhere, to make of this without further 
explanation ? To introduce St Venant and say no more 
than this, is surely giving either too much or not enough. 
The same cnucism might be repeated at many other 
places. Under the heading of “ Pillars and Struts,” we 
are told that Euler is pronounced Oiler (this, at least, is 
nothing if not practical), and hu formula for the stability of 
long columns is quoted without explanation Gordon's 
fonmla and constants are also quoted, and the subject is 
dismissed with the dictum 

“Claxton Fidler says a pillar-strength cannot be an 
absolute quantity, but may be anywhere between Euler 
and Gordon’s results.” 1 

The theory of heat engines is treated in an equally 
scrappy and inconclusive fashion. The student wilt not 
find It easy to reconcile what he is told on p. 609 as to the 
effiaency of the engine not depending on the working 
subsunce, with the statement, on p 613, that “in prac- 
tice It IS difficult to find a sufficiently perfect substance” 
— which IS given as a reason why the efficiency of a real 
engine iS less than the efficiency in Carnot’s cycle. Me 
will find himself also at a loss to understand the state 
ment that “in adiabatic expansion external work is done 
at the expense of internal heat, and is therefore negative ”, 
or to see why the dryness fraction of jsteam is necessarily 
“a whole number” (p 594) Again, to take a matter of 
first-rate importance in regard to the action of steam in 
the cylinder, initial condensation is spoken of as if it 
affea^ the efficiency merely by the trifling alteration it 
produces in the form of the expansion curve, and we do 
not find a hint as to the real reason for its highly pre- 
judicial efiect. 

It would be unfair to conclude that all the theoretical 
portions of the book are equally unsatisfoctory But 
at the best, tljeir brevity, and the narrow hmits of mathe- 
matical knowledge which the author assumes on the part 
of his readers, malK this part of the work more like an 
engineering pocket-book than a treatise, the purpose of 
which ought to be to educate the student to reason about 
the appUration of mechanical pnnciples to engineering 
|f the book, in this aspect, is representative of the teach- 
ing which the new Polytechnics arc giving, it suggests 
the inquiry whether what Lord Armstrong once called 
“the vague cry for technical education” has met with 
the best possible response. We have no sympathy with 
those who would exclude either engineer apprentices or 
any other workmen from the highest education they are 
capable of But the question may fairly be asked whether 
a good deal of what is apparently taught, and taught 
for the express purpose of enabbng pupils to pass a 
speafied exjupination, is in any just sense education at 
all The uental discipline whi^ would be obtained by 
making a *bidy of problems such as are touched 
on in this book, would be of die highest value as an 
educatton tp the engineer But thert is no royal road 
to the cgB^prdiension of elastiaty and thermodynaihicS, 
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If the young apprentices and wotking lads, who, much 
to their credit, flock to the new Polytechnics, will take the 
trouble to truly master any of these things they will 
gain an intellectual possession which will make them 
better men, if not directly better workmen We would 
be the last to set a bound to their aspiration, or to dis- 
courage the study of Euler and St Venant But as A 
preparation for any such task, they must first, let us say* 
learn what is the meaning of a differential coeflSaent. 
To offer them scraps of conclusions which have to be 
taken on trust, and “ reasons ’’which can carfy conviction 
to no one except perhaps a jaded examiner, is giving stones 
to children who presumably cry for bread If this re- 
presents the “ theoretical ” side of technical education as 
the new technical schools understand it, or as examiners 
accept It, we are still some way from a satisfactory 
solution of the much-vexed problem For a great deal 
of this docs not usefully instruct, and, docs not effectually 
educate it is, as we have said, cither too much or not 
enough. , 

THE LAKE Oh GENEVA 
Lt Uman Monographte Ummologtque By F A. !■ orel 
Tome second (Lausanhe f Rouge, 1895) 

T he first volume of Prof Forel’s work on the Lake of 
Geneva appeared in 1893, and was reviewed in these 
pages (voL xlvii p 5) It dealt chiefly with the physical 
history of the lake-basin, while the present one, con- 
taining parts 6-10 of the whole work, begins with 
“Hydraulics,” or the currents, waves, j«cA«,’14hdttther 
deviations of the sqrfacc from the normal form of a fluid 
at rest It passes’ oft to thtfttnHl quesiibtts, such as 
the temperature at different depths, freezingbt* thii surface, 
&c, next to optical questions, such ai the colour, oc- 
casional iridescence and other peculiarities of the water, 
and the phenomenon of the fata Morgana, then to 
acoustics (briefly) , and lastly, to the chemistry of the 
water 

As It IS impossible, in the limits of a comparatively Short 
notice, to deal with the numerous subjects included irt the 
present volume, we shall restnet ourselves to those which, 
perhaps, may be more widely interesting than the rest 
The first one concerns those cunous oscillations of the 
level of the lake, which locally are! called ieichts This 
phenomenon, as Refined by Prof Forel, consists in an 
alternate rise and fall of the siiHiace of the Water , the 
movement being roughly comparable with that of a 
balanced plank, when set swinging by a lAight disturb- 
ance Tb^ oscillations are more or less rapid J thar 
amplitude varying mucE Commonly it is only a very few 
inches , but it may amount, though rarely, to about six 
feet — the disturbance sometimes lasting for twenty or 
twenty-five minutes. The whole question » discussed by 
Prof Forel in its various aspects, and a history given iff 
the different explanations which have been qd^Ced ^e 
attnbutes it neither to the effbet of storpis, /im to that of 
wind, nor to that of varymg atmosphenc pressure, but to 
a disturbance of the whete mass of water (jajtth-Uemors, 
and compares it to the efifect which may hstiprailuced on 
a fluid contamed in a flat dish by taping the bottom, 
la this hypothesis, howetqr, he fiAmy adndts the 
existence of a difficulty , ng^y, that ;^hquakes Kfkl 
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Mkket tte not always associated, for in some cases the 
ibrmer have not hem accompanied by the latter The 
difficulty is undoubtedly a serious one, and it is thus met 
by ProC ForeL In an earthquake the undulatory move- 
ment IS variable in character In some cases it affects a 
pendulum seismograph, m otheis it does not , much 
depending on the rate at which the shock travele If this 
be quick, it will not produce a perceptiUe undulation to 
a mass of water , if it be slow, it will set up a very 
sensible movement Thus an earthquake of the latter 
type will produce a ttiche^ but not one of the former 
There is much to be said in favour of this hypothesis , 
but further seismographic observations are required to 
show that there is a real coincidence between the nature 
of the earthquakes and the occurrence of the sackes 
More than one point of interest is discussed in the 
section dealing with opucal questions. The Swiss 
lakes, as is well known, vary in colour,- some having a 
distinctly green tint, but hUiers, and especially the Lake 
of Geneva, being nmed for the exquisite blue of the water 
To facilitate comparative observation, Prof Forel has 
constructed a scale of colours, beginning with sulphate 
of copper, as the pure blue, and representing the effects 
of chromate of potash added m proportions commencing 
with 2 and ending with 65 per cent After a careful 
study of the whole question, he comes to the conculsion 
that the colour of the water depends not merely on the 
quantity of minute mineral matter present in a state of 
suspension, but also on the amount present in solution 
The third point, the chemistry of the water, is also very 
interestmg The author has collected together a huge 
number of analyses already published, has added some 
othcTf, and discusses the whole. Ihese exhibit differences 
more considerable than we might have expected , for 
instance, the residue after enqxirauon vanes from t6o 
to 318 mgs. per litre. These difforenoes, allowing for 
possible errors, are probgMy due prunanly to the affluents 
of the lake, the watery of which are long in becoming 
completely mixed with the mam mass. The pnncipal 
constituents of this residue are carbonate of lime, sul- 
phate of lime, and carbonate of magnesia, the amounts 
being variable. Jlndently they depend partly upon the 
time of the year, for in two samples, drawn from the same 
locality in January and m May, the numbers in the 
one case were as 3 3 ad i, in the other 37 i 4 i 
The volume, in short, is foil of valuhble matter, and 
worthy of ity predecessor As we said of that, it is I 
a little too diffuse for a scientific treatise, but it was 
necessary, as the author then explained, to write it so 
as to attract a larger circle of purchasers. 

T G BONNEY 


OUR BOOK iiHELF 

A CatAegtu of tk* Books as§d Pampkleis im tke Ukrttsy 
of tke kimtktster Museum. By W E. Hoyle, M A , 
f R.S £.; Keeper of the Museum. (Manchester J E 
Corniidi, 189$) 

This catatoguei of 393 pp., owes its aniearanos m print 
to private entcifprise, and is noteworthy as being classified 
acoenlmg to the,** Dewey Decimal bystem,” uMer which 
each digit coauxNung the registration number of a book 
■marks a distu^ narrowmg m lu sigmficance, and for 
the ankngement under each class V Cutter^ “ Deamal 
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Author Table,” whereby each boidc receives a number 
which IS virtually an abbrevutron of ifs author's name. 
Thus, that “ 597‘094i Yaai • denote the seomid, and 

5970941 Ya 3 ” the original editm of Varrell'a ** History 
of Bnush Fishes,” may appear perplexingr but it is 
claimed by the advocates m the Dewey-Cutter systems 
that however much the library may grow, these numerical 
combmObons will remain, and t^t they allow for maxi- 
mum extension with rmnimum disturlxance. 

The classified catalogue upon whidi we have commented 
covers 330 pp, and is followed by a supplementary 
“author catalogue.” ITie author modestly remarks in 
hiB preface, that the volume is “the work of one who 
IS not a professional libranun ” The labour of compilabon 
has been great , and this caulogue, like all else that its 
author has put before the world, bears strongly die stamp 
of thoroughness and accuracy We cordudly recommend 
It to our university and public librarians, not, however, 
without a fear that they may adjudge it dangerous in its 
over-elaboration. 

An mdex of subjects is appended, and Russian names 
have been transliterated according to the system advocated 
in our pages (Natuke, voL xli p 396), and adopted in 
many of the pnnapal scientific bbrancs. 

A Course of Elementary Prachcol Bacteriology, including 

Bactenologtcal Analysts and Ckemtstry By A. A. 

Kanthack, M D , and J H Drysdalc, M B (London 

Macmillan, 1893 ) 

A LITTLE volume of 137 pages, pnmanly intended to 
carry candidates for diplomas in Public Heuth through a 
three months' coime in bactenology, and not pretend- 
mg to be more than a laboratory guide. The instruc 
tions are extremely brief, and for the most part unaccom- 
panied by any theoretical explanation. This entire 
divorce or theory and pracbee is, in our opinion, not 
unattended with danger, often IcMing the student to 
unmteUigentlyeram the details of methods without having 
any proper understanding of the pnnciples involved It 
IS fr^uently forgotten that the chief oqect of laboratory 
work diould be to gam a living knowlrage of a saence, 
rather than the acquisition of mere dexterity in its prac- 
tical technique. The exercises are, as we should anticipate 
from the eiqienence and standing of the authors, well 
chosen, thoroughly representabve, and cover a large 
amount of ground On the other hand, some statements 
made without qualification may easily give nsc to mistakes 
if accepted without reserve. Thus ae are told that it is 
often pmiblc to give a definite opinion m from eighteen 
to forty-eight hours, as to the presence or absence of 
cholera vibnos Recent researches, however, go more 
and more to show that it is by no means so easy as was 
supposed to give a correct “ definite opinion ” as to the 
identity of this or any other particular imcro-otganism. 
We doubt whether bMtenolog^ is sufficiently aovanced 
to admit of treatment in quite such a final ana hard and 
fast manner as it receives in tbit text-book , but we are 
told that these pages are not to supplant the demonstrator, 
and we would add that th» should be carefoUy supplc- 
-mented by the teacher If thus emjdoyed this work 
should prove a very valuable addibon to fhe bacterio- 
logical fiteiature of our country Especially welcome is 
the inclusion of the pnncipal mraods for the detection of 
some of the chemical proaucts of bacterial bfe. 

Primer of Navigation By A T Flagg (London . 

Macmiuan, 1894.} 

Mr. Flaoo’s httlepnmer can be strongly recommended to 
all beginners , it is the A B C of the art of navigation. 
Every step is explamed in the most simple am^ accurate 
manaer , and for students depending upon selftmstiucboa, 
a better or more clearly wntten primer would be difficult 
to bdagme. 
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LETTERS TO THE EDITOR 
[Tk$ Edtiar dms met hoU kimtUf rufmtM fir efimiems ex 

frestea iy Met terrti/emebnfs NeMer tarn he mmdertahe 

to I 

He nctke it tmkm emeiymtetu cemmemicmtiemt ] 

The Otigln of the CultiTaUd Cinererie 

AhTER neduig the recent letten on the oogin of the caltivated 
CincrarU, I have conenlted the prindpel euthonties cited by Mr 
Hitcion in Natum of April e< , I now with to point out that 
Mr Bateson hat omitted from hit account of these records some 
passages which materially weaken hia ease 

Mr Bateson, as I understand him, considers hu letter to 
prove (i) that modem Gnerarias arose u hvbnds from several 
distinct species i and (a) that the main fratures of exitbng 
varieties were established betareen about iSw and about 1846, 
as a result of the appearance of considerable “ sports ” among 
these hybrids or thdr offiipnng I will first discuss the latter 
half of the letter, in which authorities are quoted to proie two 
special acta of hybridisation, performed at known dates Iqr known 
peraons, and to show that certain named vorieuea arose as 
’* ^rts ’’ 

First, as to hybridism Drummond, of Cork, writing m 1837, 
IS quoted as recommending the cultivation of C (ruenta for the 
production of ‘‘line double and suigle varieties of different 
colours.” At this date, therefore, C (ruenta was apparently 
variable, and yielded forms worth culbvatioii without hybrid 
isation 

An article by Mrs. Loudon, wntlen in 1843, is next auoted os 
evidence that “ in or about 1837 ” l^minond obtained “ some 
handsome hybnda ” between C cruenia and C Icmata In this 
artirle a list of other hybrids, said to have been produced 1^ 
unnamed persona between 1837 and 1843, is also pven It is 
not stated that these hybrids were grown by florists for exhibition, 
or that they had received definite names The lut is followed by 
a paragrapn, omitted by Mr Bateson, which is so important that 
I copy it at length 

“ Some of the most lieauuful Cineranas now in our green 
houses have been raised by Messrs. Henderson, Pine Apple 
Place I particularly C Hendertenii and the King, both raised from 
seeds ot C (ruenta C vtaierheuiiana was nusctl by Mr Tate, 
gardener to John Mlaterhouse, Esq , of Well Mead, near Halifax, 
from seed of C Tuiniagimt, fertilised b) the pollen of 
C (Tueuta Two new ones have lately bem raisw, of re 
markably clear and brilluuit colours, appamtiy from C (ruenta, 
named Queen Victoria and Prince Albert, b> Mr IMerce, 
nuiSkryman, of \ eovil, Somersetshire ” {Ladies Magaetne of 
Gardening, 1843, p. ii3 ) 

Ihis passage clearly shows that in the wntePs belief the 
hybrids prodn^ by Drummond and others had not given nse 
to two, at least, of the named vaiietiea of her time certainly 
two, and probably two more, were descended from C (ruenta 

Mr Bateson refers to this account of C waterhousiaaa, and 
also to (m earlier one, said to be communicated by Tate himsetf, the 
originator of the plant, to a wnter in PaxUm's Magmine of 
Botany, for 1838 In this account the parents are called 
C (ruenta and C tussihgofaha , and in this, the earbest 
account, there is no statement os to which species funnshed seed 
and which pollen I do not know whether Tussilagefiha was 
ever recognised as a synonym of C Tussilagtmi or not , smee 
the name does not occur in the Index JCewemis, where I And, os 
the only entry bearing on the subject, “ fPoterhousiana’-eSeneete 
tutfdaginu r’ Mr Itoteson has assumed that lustUamfoban 
identical with TmsUa/pnu for while repeating only tte state 
ment g^ven by Mrs. Loudon, he cites both her article and that in 
J^tSis iiegea*>ie as authewities. Is he sure that there did not 
exist in 1838 a ftotist’s variety named Tusalagofolutt 

Again, uie writer nr Petxietis Metgeaunt goes on to express an 
opinion, not relinted to by Mr uiteson, that several of the 
(kniet^M varieties known to him are descended from C ementa 
alone He recofunends the cultivation of vinous “ speaes and 
varieties ” {met hylaridt) of Qnerana, and says “ one species 
esperially merits, cultivation, namely C ementa This may be 
regarded as the fihrent of many of those beautiful vancties which 
are so auccesriu^ cultivated 1^ Mown. Henderson " {Atxttndt 
Mag Bet ^ ^ 3J0, iMf p. 43.) 

Agsinst thm specific statements, the only contempomry 
assertion Ihht ott named var eties are hydrido which is quoted by 
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Mr Bateson, occurs in the Journal d Hmrtumitmre, hit (Ghent. 
1846) This journal containa a general statement that florists* 
Gneranas have been produced fay crossing and recrossing several 
species, which are named , but although a list of florists' varieties 
IS given, the exact histoty and parentage of each variety is not 
attempt^ 

Finally Burbidge, who wrote in 1877, is quoted as bebeving 
that existmg vaneties are due to hybridism between three spemei. 
It u not mentioned that Burbk^, before giviim the systematic- 
list of hybrid plants, m which the passage nlieaupon occurs, is 
catefol to point out the uncertain nature of much cri his evidence, 
and even writes, by way of caution to hu readers, that “ the 
parentage of many of the hybrids enumerated m thu book is open 
to question ” (p. 1 18). 

I have only examined one of Mr Bateson’s cases of alleged- 
“ sports,” namely C wedtenma Thu plant, as Mr Batesoa 
says, IS desenbed and figured as having flowers of a deep blue, 
the rays being short and wide as compared with C waierheustana, 
for example I fiul to see why Mr Bateson calls thu a 
“ sport ” There u no evidence cited by him to show that it u 
descended from C wa/erkeutteena and if it u not, then there u 
nothing remarkable in the shortness of its rays. The colour 
gives no evidence, without detailed Knowledge of Its descent ; 
for I find in Aixtou's Magattno, between 1838 and 1841. 
varieties recorded which are " lilac tipped with purple,” “ np 
preaching to a blue,” “ bngbt blue,” ‘‘ blue or bluun,” and in 
1843 comes this “ deep blue ” variety wekienana to complclc- 
Ihe gradual senes 

Tudging only from the documents referred to, it seems clear 
(1) that C ementa was cultivated, in what was believed to be a 
pure state, in 1837, and that it yielded valuable \-aneties, single 
and double, at that date , (3) that according to contemporary 
opimon, many of the vaneties cultivated between 18;^ anil 
1043 were duectly descended from C ementa, and were not 
hytods , and (3) tnat in 184a some ^ists, at least, were be 
lieved to produce new varieties by the contmued cultivation of 
C ementa alone 

So for as Mr Bateson’s history goes, therefore, it estabbshes 
the existence in 1843 of sufficient named vaneties, bebeved to be 
pure bred C irnenta, to serve as parents for the Bowen of 
to-day 

As to the actual pedigree of the modem vaneties, 1 am not 

n " lied to express an opimon All 1 wish to show is that the 
mcnis relied upon by Mr Bateson do not demonstrate the 
conectness of hu views , and that his emphatic statements ate 
simply evidence of want of care in consultiim and quoting 
the authonties refined to W F R Wei non 

University Collegi, I.ondon, Maj 13 


I HA\ s read with some interest the communications on thiv 
subject which have appeared in Nature, and I may add that I 
have examined livw planu of the species in question with Mr 
Thiseltnn Oyer M) memory also serves me luffiaently far 
back to remember a great variety of diAerent “strains” of 
Cineraria, in which they hod not got so far away from the jurent 
C ementa as they now are I say the parent C ementa, tiecause 
I bdieve that we have to deal with races or strains, obtuned Iqr 
selection according to the taste of the several selectors, and not 
with the descendants of hybnds between different species I 
think Mr Bateson has relied too Implicity on the literature of 
the subject Many of the records of nybnd productions m 
the vegetable kingdom are based upon groundless ssaumptioiu ; 
mere seminal vanations having bem mistaken fur croiaes. It 
reqmres some skUl and care to raise hybrids 10 the Gimpontse t 
and when you have raised your hybrid, even asuiming a fertile 
one, you can only propante il vcgeUtivcly. All stability is 
gone But It IS not so with selected seminal vanations of a given 
speaes. They will intercroa most freely, and give birth to new 
varieUes without end , jret each one of those vaneties may be 
reproduced from seed, ^ careful isolation, without a single 
" bastard "appearuig TTiei* are several nutences among our 
culbvated pluU of this great plasticity combined with stability, 
but I will mve only one— the Ouna Aster I select thu because 
there can be no questum of hybndity ; and there is os great, or 
even a greater, variety than in the herbaceous Cmerarks. But 
with regard to the latter, I think our expenence and the trust- 
worthy literature go to prove that it u an analogous ease Care- 
ful selection, year after year, has resulted in the vanqas fixed 
races ot strains offered 1^ flonsts. I am aware that the letters. 
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on thii subjwt by no means exhaust it , but I think it may be 
safely asserted that selection has yielded much more than sports. 

W Botting HEMBUty 

Prof Milne's Observation of the ArKsntins Bsrth- 
quske, October 37, 1894. 

A FEW days I received from Prof Milne a letter, dated 
March 15, 1895, in which he sends me a list of earthquake dis 
turbances, couij^ed from the records he was iurtunate enough to 
rescue from the fire whuh destroyed his bouse on Felmiary 17 
In this list I find no less than three observations of the great 
Argentine earthquake of October 27, 1894, which was recorded 
by three diflerent horizontal pendulums The times given for 
the beginnuig of the earthquake — viz. i8h lOm , i8h 5m , lyh. 
41m '—are not very trustworthy, because they were determined 
by measuring the linear distance from a break in the curve 
which was caused regular!) every day about noon by taking 
away the lamp. The exact times of these breaks were noted 
in a book, which, unfortunately, was destroyed by the fire Prof 
Milne, however, tells me that in the uistmment, to whiih cor 
responds the first of the above menUoned times, the lamp was 
always removed withm half a minute or one minute from noon 
fjapan time) Consequently, the error cannot exceed a few 
muiutes. The duration of the disturbance was between two 
and three hours m all the three instruments. 

If we consider that the error of the first observation u not 
IikeW to exceed ten minutes, then we find, by comparing 
Prof. Milne’s observations wUh those made in burope, that 
although the sphencal distance between the epicentre of the 
earthquake and Tokio is »o hss than 17,400 ktlomeint, the 
earth motion reached Japan at about the same time, or perhaps 
-even a little earlier, tium it arnved in Europe It is unnecessary 
to point out the interest which is attached to systematic ohser 
vations of this kind I’rof Milne s observation is probably the 
first in which an earthquake was noticed I91 seismic instruments 
at a place so near the antipodes of the earthquake centre A 
straight hne between the two points is onlv very httk shorter 
than the earth’s diameter , the time required for the motion to 
pasi through the globe was probably lets than twenty mmutes. 

Merseburg, Ma) 1 E von Rbseue Pam-Hwitz. 

Ouantne in Fiahes* Sldiia 

In a joint paper by Mr J T Cunningham and myself (Phtl 
T'taus vol cUkxiv , 1893, B, pp 765-812), we have ventured 
to question the accuracy of the statement made m manv text books 
of physiological chemistry, that mitnuieoccursin comtunation with 
eakniun in the skin of fishes. We found that the giuinine occun 
in the free Slate In the last number of Hoppe Seyler’s Zett 
ttkrifi fUr Pkyswhgtztht Ckemte there is a paper by Herr I 
Albmht Berthe dealing with this subject, in which he shows 
that the cakium so frequently found witn the guamne is due to 
the presence of impurities denved from the tissues and the scales 
Ito amount depends upon that of the impurities present, and 
is very variable Instead of fimling ii 76 per cent required by 
the formula of “ GuauMatt,'' Berthe finds lets than one third of 
that percentage present, and even this also vanea within wide 
limits. In the paper referred to above, we found one aource of the 
calmum wasdue to the presence of comparative latge crystals of 
calcium phosphate, which are figured on p 788 ) but there is no 
doubt that the bulk of it is denved from the scales. 

Chas a. MacMunn 

Oakleigh, Wolverhampton, May 4 


The Oldest Vsrtebrats Fossil 
Noticing m your iitue of Apnl 1 1 a reference to the dis 
covery of ipecunena of Cyatkasjus in the Silunsn of Gotland m 
itrata equivalent to the English Wenlock, and with it the state 
ment that these fossils are “ for the present the oldest known 
vertebrates,” I am led to call your attention to the species 
desenbed myself from Silurian strata m Pennsylvania In 1885 
(p. ifi), and mun m 1892 (p. 542), in the QuarUrfy 
the Geolagicar Society I forward with thus copy of the paper, 
from which it will be seen that the Salmi (Onanduga) beds that 
yielded PiJttatpu are older than the Ludlow (or Lower Helder 
berg), and that the Chnton are older than the Wenlock (or 
JVUS^psni). Consequently Omhm CitzUoni ot the latter group is 
thus iar the oldest vertebrate E. W Clavpoik. 

Akron, Ohio 


' TbasS hours arc Jspas tiw, /.a 9b. eui«rGrtaBwkb,ai><)ai«i*clioii«d 
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ihRREslRlAL HFLIUM 
CINCE our hst reference to this subject three com- 
^ municatiuns have lieen laid before the Royal Society 
They are as follows — 


Helium, a (.asious Constituent of Cutain 
Minerals ‘ 

^ account is giien of the extraction ofs mixture Of hydrogen 
and helium from a felspatliic rock containing the mineral 
cliveite It is shown that 111 all probeUlity the gas described 
in the prelinuiuiry note of March 36 was with 

atmosphenc argon fhe gas now obtained consists of hydrogen, 
probably denved from some free metal in the feltpu, some 
nitrogen and helium The density of helium, nearly firM from 
nitrogen, wax found to lx. j 89 I nan the wavelength of 
sound in the gas, from which the theoretical ratio of specific 
heals 1 66 IS appnixiniauly olitained, the conclusion may lie 
drawn that helium, like argon, is monatomic Evidence is pro 
duced that tile gas evolved from clivcite u not a hydnde, and a 
comparison la made of iht spectra of argon and helium Thtre 
are four specially charactenstic lines in the helium <mectnim 
which are absent from that of argon they are a bnlliant ted, 
the I), line of a very brilliant yellow, a peacock green hne, and 
a bnlliant violet line One cunous fact is that the gas from 
efovette, freed from all inipunties removable Iw sjiarkt^ with 
oxy^ in presence of caustic potash, liesides other fainter Imes, 
eKlubitB one, and only one, of the characteristic bright red pan 
of argon lines. This, and other evidence of the wme kmd, 
appears to suggest that atmospheric argon and hehum have some 
common consUtuent 

Attention is drawn to the fact that on subtracting 16 (the 
common difTerence tietween the atomic weights of elements of 
the first and second senes) from so, the approximate density of 
argon, the remainder is 4, a number closely approximating to 
the denxtly of hehum , or, if JS besubtracted from 40, the atomic 
weight of argon if it be a monatomic gas, the remainder is 8, or 
twice the density of helium, and its atomic weight if it too is a 
monatomic gas. 


On the New (.as obtaineo irom Lraninitb* 
Since my communication on the gas obtained from Uranimte 
(Bmimente) was sent m to the Sraety on the 25th ult , I 
have been employing the method I there referred to m severai 
directions, among them to determine whether the spectrum of 
the gas indicates a simple or a complex origin 

1 was led to make ihis specisl inquiry on account of the 
I difference in the frequency of the appearance of D, and the other 
lines to which I referred in the solar chromosphere tor 
instance, if we take the lines 4471, and 4302, the frequennex 
are as follows, according to \ oung * — 

T>, too (maximum) 

4471 ICO 

430 a 3 

Hence, we might he justified in suppoung that and 4471 an 
produced by the same gas, and that 4302 owes its ori^ to a 
Afferent one 

But friTthcr experiment has given me one case in which 
shows bright, while 4471 is entirely absent I may now arid 
that an equally important line to 4471, one at 4ua6'S, appears, 
with the disjiersion employed, in the spectrum of Brbe^tc 
and both these lines are wide and flufly, like the lines of hydrogen, 
and are apparently reversed 

The Ime 4026 5 has not been recorded by Young, thoa|^, as 
I have stated, the frequency of appearances of 4471 lepieseilts 
the maximum I still, while thb-is so, the intensity of both these 
lines m the sp^ra of the hottest stars is not suipsssed, even hy 
those of hydfrogen. Hence, opinion ss to their representiiig the 
same gas must be suspended; Further, 1 have photographer! u 
Ime at 4388 apparentlr coincident with another important line 
In the same stars. Whether, coming from one source or two, in 
these three lines seen along with Ds in the gas obtained hy me 
from Bibaente, we have, it would seem, ran hrane the roust 
importantnnes in the spertra of stars of Group III , in which 
stars alone we find D, reversed Should these results be con 
firmed, the importance of the gM or gases they represent si a 


1 By Prof W Raimiay. FILS. (slwninX 
sSj^noM ByJ hwauuiLoekya'.CB F R S. 
* IjM “Solu PhysKs I/idty«r, p. Sir 
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certain rtoge of the evolution of Mint and ploiMtl cw he l 

from an exominadoi^of a i^otograph of tJu ^nc^m rf jfelho ^ 


itkm of a i^otopaph of the metmm of 
baOb^ >9 a Uneat A 66^1 Thitiii 
gerite and aevehe, but the jfidlow hne 


ai represent two gaaea. Certainty cannot be arrived 

at Ull a laiser quantity of gat has been obtained 
Again, the led line at A 6575, doae to C, referr^ 


communication, is seen bothin Gammite and 

(Gummlte) it is sem without I}«, and m the other 


with it The above 

This hne A 614, poesil^ coincident with a chromospheric 
hne, has been recorded in Gummiteand Brbggente It has been 
seen wM 1 ), (m Brbmcente) and wUMmU it (ui Gummite) 

I have said enou^ to indicate that the piehminary recon 
noistonce suggests that the gas obtained from Broggerite by my 
mrthod IS one of omnplex origm. 

I now proceed to show that the same conclusion holds good for 
the gases obtained by rra&. Ramsay and Cieve from Cteveite 

this purpose, as the final measures of the fines of the gas 
as obtained from Cleveite by Pro6. Ramsw and Cieve have not 
yet been published, I take those given by Crookes,* and Qeve," 
os observed fay Thal^n. 

These are as follows, omitting the yeUow line — 

Crookes, | Thaiefl 


5 «os 

S« 4 i 

516 IS 


500 81 
48063 


6677 


4713 s 


The most defimte and stnkmg result to far obtained is that, tn 
the spectra of the minerals giving the yeUow hne, 1 have so fisr 
examined, I have never once seen the lines recorded fay Crookes 
and Thal^ in the blue This demonstrates that the gas obtamed 
from certain specimens of Qeveite by chemical methods is vastly 
different from that obtained by my method from certain specimens 
of Broggerite , and since, from the point of view of the blue hnes, 
the spectrum of the gas obtained from Cleveite is more complex 
than that of Bruggente, the mi itself cannot be more simple 
Even the blue unes therosdvea, instead of appearing tn bloc, 
vary enormoiudy in the sun, the appearances bei^— 


These are not the only fimts which can be adduced to suggest 
that the gas from Clevenc is as complex as that from Broggente 
But while, on the one hand, the simple nature of the gases 
obtained iy Profr. Ramsay and Cieve and by myself must be 
given up, reasmung on spectroscopic lines 1 the observations I 




up, reasmung on spectroscopic 

alr^y made on several minerais ukiieiuc irau inv gwa 
iposi ^ito mixtures are by no means the only ones we may 

part of the inquiry will be more specially conudered in a 


I may remark m conclusion that m this preliminary inquiry 
no attempt has been made to separate the pomibly new gases 
from the known ones which come over with them | hence, the 
lilies are in some cases very dim, and the application of higli 
dthpersion u impoaoiUe. The wave fengths, therefore, especiaUj 
in the visible ^MStrum, are approximations only 3 but the view 


that we are reolfy dealuy with gases qieiative in the solar 
otmoqihere, like the heBum which produces D. is strengthened 
fay the bet that of the 6a lines so far recorM os new in the 
various minerals eaamined, abont half occur near the wave 
lengths assigned to chramaiqiherie Unes in Young’s table I am 
asrare that moat of the duomosphcnc lines have been recently 
lefened to as dn* tio iron, but I bdieve this lesuit does not 
depend upon Areot comparisons, and it b entirely oppoeed to 
t^cw^ siani^ te^town from the work of the Italian 

> MAToaa, vol U. p. Mf “ 
t Cas^ ttndmt, ApSite, p. Ijs- 
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On thb New Gas oeiaised feom Ueaniniie.* 

In my preliminary note communicated to the Royal Society 
n the asth ult I gave the wave-lengths of the Unei which had 
een observed both at reduced and at otmoaphatic picasare in 
the gas (or gases) produced by the method to wh^ I then 
referred mheatum the mineral Uranimte (Broggerite) in vacuo 
As a short title, in future I shall term thb the dbtilbtioo 

he venous photomphv obtained have been reduced 
! leniphv of the liiMxi m the structure spectra of 
■rved beyond the region mapped by Hoseelberg 


the spectra a 

umte ibr the ixirpove of determimi _ 
gave lines indicating the presence of the gi 


other gases. 

’ give a table of the lines so fiv measured in the spectra 


vartent Mmerals exptrimtntod upon up to May 6 


Rowland XngstrOii 


3889 

3947 

398a 


4177 

41b 

433« 

4347 

♦ 39 ® 
4398 I 


4 <aS '9 
4141 3 
41443 
41763 

4181 3 
433p 


4397 3 
445*3 

44703 

45143 

45a> 3 
4579 3 


ChnuBo- 

KcUpM 

Ononroir 

vrtmbiw* 

(Anfiurems 



■uile) 

(^^ 3 ) 

«iikX 

3888 73 H 

38891 


3945 a H 

3946-0 
398a -0 



4036 5 

40365 


4144-0 

41440 

41780 

41788 

41778 

4338 

. 

4338*9 

43*8 5 

1 4396 

4^*0 

43985 

43987 

♦♦54 „ 

4471 8 

4471 a 

447 1 8 

45>4-o 

45U5 


4533-0 

45aa-9 



* Brood hydrogen lines exlsnd c 
U = hnss noted frequently in tl 
H 1= pborognphed^ Hala 

hiv table I may remark that, c 

of April 35, the final discusrion has shown tl „ 

lines are hydrogen vtrncture hnes in the region beyond that 
mapped by llai^bcig — 

4479. 4196. 4156. 4>Sa 5 

The line 4368 is also omitted from this list, as it hak not been 
finally determmed whether it coiiieides with a bne of O 

In the table, hesklei, the AA on Angstrom's and Rowland’a 
cole, 1 give lines which have been observed m the sun^s ehtomo- 


those photogiapbed with & same instruAient at Kensington 
in Tome stars of Group III of my claisificatton in the ctmstelb 
thm of Onon 

Thb laUo cames the mauer of the relation of the new guea to 


os “tpikiiown” by students both of siUar and atellonchembtiy ; 
and if tins be confirmed, we aie evidently in tip presenoe cl a 
MW order of gases of the higheit import^ to cdesdal> 
ehembtre, thou^ perhaps tbe^ may be of smaU practical value 
to dMmbts, beceuse their conmoniKb and ossockted elementa 


, conrponndt a 

are, for the mort port, hidden drop m the earth’s interior 
The feeb that all the eld terrestrial gases, wi* the exception 
1 Third Note ByJ Nennap Lockytr, C B., T'R.S. 
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of hydioM, uenwctniiOinKftUjr mvMible in th« tun and Man — 
though they doubtleta ooat thm— and that thete new gaaei 
tearedy yet ghni{)aed, have already, in all probabdity, iniMied 
ua with many pdnta of contact between our own (dand ana the 
hotleet part of oitr central toiainaiy that we can gM at and ttaii 
like Beuatnx, are foil of hope for Uie future, not only m relation 
to the poanbdity of more cloaely correlatiiig cdettia] and ter 
— ■ • ],Qt in indteating that a terrectnal chemutry 


w derate I . 

IS capehile of almokt infinite expontion when the 
It of the new order of gases, almost it maybe 
raipoitance in certain stages of stellar evolu 

jn comdetely studied 

With regiurd to the dmerences indicated between the results 
of the chromospheric and eclipse observations in the above 
talde, It may be useful to remark that Prof Youngs “frt 
■ >_ Li- .L — ^ necessarily lie of 




pbsenmtiQos obtained, it may almost Im said, at the same instant 
of time Thete may be, and doubtless are, two perfectly 
distinct causes for the appearanct of the so called chromospheric 
lines bust, the tranqni] condition of the loMr strata of the 
sun s atmos]diere whidi gives us the pure spectrum produced at 
a constant— and the hiidM that «e know of in the sun — tempera 
ture Secondly, the disturbed condition which fills the spectrum 
with lines of a w called promintnce Formerly it was umsers 
ally im^ined that the prominences were shot up from below f 
and in that case the lines added would indicate a temperature 
than the normal But 1 have sent many jiapcrs in to the 

ai the'^wimt tim^^Siul^view is ^nrat nnthinksble If 
these distnrbnnce lines are produced from above, they may repre 
sent the effecu of many stages of /owtr temperature llcnce a 
list of chromotfdieric lines loses most of its value unless the 


appearing at the same place at the same instant of time are 
recorded 

Now, thu same place and same time condition is perfectly met 
by eclipse p^oginphs and hence I attac 1 a giimt value to 
them Bat fhe eompanson between sdefa cclipae observations 
and the ipecte/if certain stars indicates that the latter in all 
probability afford the beat entena of all 


r//E MAEQUJS OF SAPORTA 

I N the study of pabeobotany we may concern ourselves 
with the vanous problems of distribution, the geologic 
sequence of plant ty^ the value of fossil plants in com 
paiative straUgraphy, and as tests of climatic conditions , 
or our attention may be concentrated on the impoitant 
facts revealed by a microscopic study of petrified plant 
tissues The latter field of research, in which Prof 
Willutmson has laboured with remarkable success during 
the last twenty-five years, is gradually being recognised 
by botanists as a branch of their science which they 
c innot afford to neglect it dealing with the wider pro 
blems of plant life Fascinated by the almost incredible | 
perfection m which Palseoxoic, and more rarely Mesoioic, I 
species have been preserved, the student of vegeUblc 
morphology is apt to take too little heed of the wealth 
of material which can only be studied in the form of | 
structureless casts or impressions In the majonty of 
fossil floru the geologist or botanist must perforce confine 
himself to an eagmination of the few isolated and im 
perfect fragments that have escaped destruction in the 
process of denudation and rock builihng, and have been 
preserved, by fossiluation as meagre representatives of 
a past vegetation As a specialist in this latter branch 
of polscobotany, there hat been no more ardent worker 
since tb» days of Adtd^e Brongniart, whom we may 
regard as die founder of palscobpti^cal saence, than the 
Manfoie df SapOrta. Sanorta s recent death, at his home 
m Atx-en Pitrifence, at tne age of seventy two, has de 
pnved botanical ‘and getdogtcal science of anumisually 
able and vigoficlfHl^ worker ^ ~ 

QfaMufoir orAe Sun wiuchl 
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A perusal of Saportas numerous contributions to 
scientific literature affords abundant evidence of cntical 
and detailed investigation during a long period of years 
nearly the whole of his published work has been in the 
domain of fossd botany The Tertiary vegetation of 
France forms the subject of several of his contributions 
to science From an e irly st^ of hia career the Caino 
roic plant beanng strata of Provence have occupied a 
prominent position in his paljeobotanical studies , the 
Eocene flora of Aix i valuible monograph on the 
remnants of an Eocene flora preserved in the tuffs of 
Sdsanne, and vanous other wntings on Tertiary {flams, 
bear eloquent testimony not only to a remarkable {X>wer 
of detailed systematie work, but to 1 sinking aptitude 
for a broad and philosophic manner of treatment 
Students of Mesoxoie botany soon learn to a{>prcc»te 
Safiortas memoirs on Cretaceous and Jurassic plants, 
and esfiecially the splendid senes of mom^paphs on the 
Jurassic flora of France, published as separate volumes 
of the “ Paldontoloipc (rin^ise ’ from 1873 91 in this 
profusely illustrated work, dealing pnmanly with > rench 
vegetation, we have to a large extent a general hand 
book of Oolitic botany One feature which sets a high 
value on Saporta’s (laLeobotamcal work, is his widi 
and thorough acquaintance with the facts of distnbution 
and taxonomy of nving plants Pala.ontological records 
are often in themselves of no s(>ecial interest to zoologists 
and botanists, but if interpreted as indices of plant 
distnbatioR m (last ages, and applied to the wider 
problems of the evolution and dissemination of plant 
ty()es, they assume considerable importance baportts 
knowledge of recent floras, and his keen enthusiasm as an 
evolutionist, led him to re^rd fossil plants not simply as 
convenient aids to the stratigniphical geologist, but as 
affording indispensable data to the student of plant 
phylogeay In “ Le Monde des (flantesavant 1 appantion 
de Ihomme (Pant, 1879), we have a senes of articles 
originally published m the Ret tu Hi r Detuc MonHes ind 
J a Nature, m which Saporta’s encycIop«di( information 
and finished literary style combine to render attractive to 
the laymin and the specialist a retros[>ect of {flant life 
dunng the geologic ages Unfortunately the elaborate 
frontispiece to this volume, desenbed as the “ oldest known 
land {flant,’ and named hopterts Montrtt, is merely 1 
rraresentation of an iron pyntes infiltration on the surfocc 
of a Silurian slate, and cannot be retained is a plant 
inmression In a more recent and smaller volume, 
“ Ongine paldontolomque des arbrescultiv^ou utilises par 
I homme" (Pans, i8wX we have an interesting sketch of the 
geoIogKal history of existing forest trees and in another 
and more ambitious work,’ in collaboration with Proi 
Monon, an attem(>t is made to follow the lines of descent 
of d)« several subdivisions of the vegetable kingdom, llie 
pakeobotanist who is bold enough to venture on the task 
of tracing out the ancestry of plant forms, and of attack 
ing the problems of development, is exposed to the very 
senous danger of allowing unsound Imlcs to form {>art of 
his chams of life Saporta’s constant desire to treat 
fossil plants from the {mint of view of a sanguine evu 
luUonist, who wishes to piess into his service all possible 
pieces of evidence towards the better understanding of 
the process of {flant evolution, has m certain instances 
bem led beyond the limits of accurate scientihc reasoning 
The mimnty of the so called fossil algae, to which he has 
devoted considerable attention, have been put out of 
court by Natborst and others, as having no claim to con 
sideration as records (ffthallo^ytichfo and it is generally 
agreed that the value of his work in this direction is 
senously discounted, by the more than doubtful speamens 
which are described as vestiges of the lower and more 

S 'lve forms of plants A few months before his 
Saporta completed an exhaustive monograph on 
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the Mesoroic flora of Portuiral , ‘ thii worit marks m I ment of the I ot il Oovcmment Board He had a 


important advance in our knowledge of Lower Cretaceous 
and Upper Jurassic vet,ctatioti , and of speaal interest 
are the vanous forms of irchetypal angiosperms ” closely 
resembhng similar fossils from the Potomac beds of 
North Amenca 1 his last monograph, full of elaborate 
botanical and stratigraphical w^, affords a striking 
proof of the ener^ and youthful enthusiasm of the 
iLttran student Saporta’s name wiU ever be held m 
icsptct by succeeding generations as that of a pioneer 
of paltobotinic il science, and by those who were 
privileged to know him personally, or as a i orrespondent 
ever ready to render assistance to younger workers the 
death of the Marquis of Saporu must be felt not merely 
as the termmation of the labours of one of the foremost 
paLeobotanists, but as the removal of a generous fnend 
and colleague, whose wide knowledge and untiring devo 
tion to science will stimulate ^nger investigators to 
more vigorous efibrts in the nch field of palcobotanical 
study A C Sfward 

S/Jt OEOJtOF BUtHANAN 
'^HE death of Sir (leoive Buchanan removes from our 
■s midst a leader in that branch of medical science 
which concerns itself with the prevention of disease His 
death came very unexpectedly, for the cucumst inces of 
his ill health were known only to a circle of intimate 
fhends and his great desire to go on working as long is 
work was practicable, made him suflSciently cheerful to 
disguise the suflfinang which ho at times experienced 
It IS some three years since he resigned the post of 
medical officer to the Local Government Board, this step 
having been taken by him on account of failing health 
But he still found plenty of pleasurable occupation in 
connection with the vanous learned and scientific bodies 
with which ho was assoaated, and he also served on the 
Royal Commission on Tuberculosis of which he became 
chairman on I ord Basing s death He was a pupil of 
University College, of which body he became a Fellow , 
he graduated B A and M D at the University of I ondon, 
and at his second M B he distinguished himself by carry 
ing oflf several gold medals and scholarships 1 iter on 
he became medical officer of health to the distnct of St 
Giles, where he laboured hard for years to improve the 
conditions of public health and to amend the then tembly 
faulty circumstances under which the people lived It 
was here that he attracted the attention of Sir John 
Simon, then medical officer of the Pnvy Council, and 
under him he served both as a temrarary and, later on as 
a permanent medical inspector During this penod, and 
sutHMquently when he himself directed the public health 
department of the State the investigations which he 
earned out, and the reports which he presented to Parba 
ment, embodied the results of work of which England 
may feel proud As a type of the class of worit we refer 
to, we may instance his prolonged investigations into the 
influence on health of huge public works, of water supply 
and sewerage, and his discovery of the lessening of mor 
tality from pulmonary consumption wherever the con 
stTuction of sewers had led to a lowenng of the sub soil 
water Some of his papers on the subject of vacanatton 
m relation to small pox are also of the greatest value , 
they were the result of most carefol labour, as well as of 
an earnest desire to eliminate all possible sources of 
error, and to arrive at the truth alone , and the 
more ho studied the subject, the more convinced he 
bet^e of the value of vaccmation as a measure of 
public health He sought to secure for all the work 
tie did or supervised a truly scientific basis , and 
he always attached the greatest importance to the 
auxiliary saenrac work for which a social, but only a 
small, grant is annually made to the medical depart 
1 FIcrt IbOTic te (Dineuon dei tnvatuc gSok«iqac* do 
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marked licer<iry talent, and a conspicuous power of 
setting out the salient points of the work done by his 
inspectorial staff with the result that his annual reports 
have gradutlly come into great demand by sanitarians 
ind public health authonties in almost every part of the 
world rhe result of all his labours is by no means accom- 
plished, in some places work on the lines he has indicated 
has hardly commenced, and it must almost necessarily be 
that much that he has taught will, in the lajist of tunc, 
fail to be wsoi 1 ited w ith his name But those who know 
the nature of his worit and who appreciate the thorough- 
ness which alu lys characterised it, will readily understand 
how for reaching, ind beneficial the results must in the end 
be In 1882 he was elected to the Senate of the Univer 
sity of London, and in the same year he was made a 
I cilow of the Roy il Society , but otherwise distinctions 
c imc to him m iinly at the close of his official career 
This was doubtless lirgely due to all absence of self 
seeking in his eharacter As head of a department he 
was always trying to promote the welfere of those under 
him, and it was only when he retired on a comparatively 
small pension th it he asked for some i onsideration in 
view of the long services he had rendered to the State 
before he gave his w bole time to his official duties But the 
Treasury gave their usual answer, and he said no more 
At this date he u is m ide i Knight Bachelor and m i8<^ 
he received the honorarj degree of LL D of the Unive 
sity of Edinburgh He wis a past President of the 
k pidemiologieal Society, a Censor of the Royal College 
of Physicians of I ondon, and he acted as adviser in 
scientific and other matters to several other bodies If 
such a charactenstu tan be deemed a fault. Sir (>eorgc 
Buchanans most prominent failing was an inabihty to 
conceal his sense of those who, as he thought, sacrificed 
principles and at times the truth itself in matters re 
fating to the id\ inccment of public health, for pur 
|x>ses of notoriety or of policy But, on the other hand, 
no chief of a public droartment ever won the affection 
as well as the esteem of his staff better than Sir George 
Buchan in did and he m ide it no secret that m regard 
to this he WIS alwiys desirous to recall the example of 
his own foimcr chief who happily, still lives, and to 
whom he was devotedly attached 

NOTES 

Our readers will be glad to know thu Prof Huxley conUnues 
t V improve in hi ilih \ telegram received from tartboume os 
we gs to press states that he » progressing fiivourably, and is 
able to get up daily hut is hardly strong enough yet to leave his 
room 

Thr Bill which was introduced mto the llouie of Lords on 
Thuriday last by I r rd Playfiur, on behalf of the Government, 
may be fauly said to bang the reconstruction of the University 
of London on the lines of the Gresham Commusionen 
Report within the sphere of pracUcal pohtics The exact terms of 
the Bill have not yti transpired, but it is understood that the four 
Commissioners appointed to adimmiter the Act are, m the first 
place, empowered to make modifications in the scheme if deemed 
expedient after consultation with the Senate and Convocation of 
the University of London, and other bodies affected , and in the 
second, enjoined to adequately safeguard the mterests of the 
external or non collegiate students The Government having it 
last taken action on this quesbon, it is the more satufoctory to 
note that the attempt mode m Cmvocabon on Tuesday last to 
tescuid the lesoluU ms pasted at the January meeting (vel Ii 
p 398), hu completely fiuled, a resolution to the effect that “ if 
a k)^ Teadung University for London be deniable, it oug^ to 
be cooftituted apart from the existing Umvernty of London,” 
being rejected by 238 against tiy, or by a majority of isi voles 
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The unvnliiig of a memorial tablet to the late Prof J C 
Adanu at Weitmiiuter Abbey, on Thniaday Ia«t, waa an eicnt 
in which all men of Kience are mtereited It might have be«i 
made a great occaeron, for Adame name u eeteemed throughout 
the Kientific world, inatead of which the meeting iceme chiefly 
to have repreiented the Umveiaity of Cambridge The tablet 
hae been ]daced in the north aiile cloee to the graiee of Newton, 
Herachel, and Darwin It u the work of Mr Bruce Joy and 
beaik the following inecnption — ‘ Johannea Couch Adams, 
Planetam Neptunum C ilculo Monatravit mucccxi \ 

A Bill incorporating the New \ork ^logical Society, and 
providing for the establiahment of a aoological garden in New 
York, haa juat been approved byOoiernor Morton The Act 
provides that the corporation khatl have power to estabhah and 
main tain m New York City a zoological garden for the purpose 
of encouraging and advancing the study of zoology, original 
researches m the same, and kindred bub;ecta, and of furnishing 
instruction and recreation to the people 
On April a6, the Linnean Society of Bordeaux held a meetmt. 
devoted to the question of bibliographical reform The pro 
apectuk of the niw Bibtiogriphical Bureau for Axilogy waa 
approved l^ all the members preaeni, and the wish wav ez 
pn.aaed that a aimilar organisation be at once attempted for the 
other branches of natural aciince In accordanu. with thiv wash. 
It waa decided to elaborate a jiroject fur the eatablishment of i 
Central Bureau for Botany rtns project will be presented I > the 
Aaaociali m Frui^aive at its next meeting by the President >1 the 
B itaiucal Secti in M Mourlan the Director of the Aead^mie 
des Sciences of Belgium proposta similar action for geology It 
IV hoped that by the esteliliahment of several federated bureaus 
the plan of the Royal boaetj may be fully rudised and without 
great difficulty Meantime the organisation of the Zoological 
Bureau has madeconaiderablcpiogresa the curcular of the French 
Commission haa already appear^, and haa been widely diatnbutcd 
by the F rench Zoologi^ Society the American Commission haa 
completed its preliminary study, and will soon send its circular to 
press In other countnea, notably in Kuasu similar progress is 
reported 

The programme of arrangements for the Ipswich meeting of 
the British Association hsa just been issued The firat general 
meetmg will be held on Wednesday September ll, when the 
Marquia of Salisbury will resign the chair, and Sur Douglas 
(,a ton, I resident elect will assume the presidency, and deliver 
an address , on Thuraday evemng, September la a soirA. will 
be held , on the follownng evening a discourse will be delivered 
b) I’rof Silvanus P Thompson on magnetism in rotation , on 
Monday evening, September i6 there will be a discourse by 
Prof I^rcy F Franklond on the work of Pasteur and its various 
developments , a second soiree will take place on Tuesday even 
ing, September 17, and the concluding genenl meetmg will be 
held on Wednea^y, September 18 The Sections and their 
Presidents are aa followt —(a) Mathenwtica] and Physical 
Science- President, Prof W M Hicks F R S (*) Chemistry 
President, Prof R Meidols, F R S ( ) Oeology— Pwsidenl, W 
Whitaker, F R? (<f) Zpology (including Animal Physiology)— 
President, Prof W A llerdman, IRS (r) Oeograpby— 
President, H J Mackinder (/) Economic Science and 
Statistics — President, L L Pnee (g) Mechanical Soence- 
Prefident, Prof L F Vernon Harcourt (A) Anthropolagy— 
Prasidqnl, Prof W M FlmdervPetne {A) Botany— Preaulent, 
W T Thnelton Dyer, C M G , F R S Section I (Physmlogy) 
will not meet at Ipswich, but papers on animal physiokigy will be 
read in Section D The delegates of coneaponding Souetiet will 
meet on Thuraday, September 13, and Tuetday, September 17, 
under the pcesideiicy (d Mr G J Symona,! KS Tbe accept 


committees for tlu several SecUooa, liefore the beginning of the 
meeting It has ihiref irt become neceiMry, in order to give 
an opportumty to ihi C immitteea of doing justice to the com 
munuaitions that each author should forward his paper, together 
with an abstract on or before Auguat 12, to the Genira] 
Secretanea of the \vvu(iili 11 

Sevsrm summer seh c la for the practical study of botany will 
be held during the eomiii), vesaon in the United States— one in 
connection with Cc mell Umvervily and one m connection with 
the University of Wiaeoiiviii b ith from July 8 to Auguat 16 , 
obui one m conneeli 11 with the Cambridge Botamcal Sujiply 
Co , Cambridge, Mass fr ni July 5 for five weeks 

The SUtHHgsben hu of the Vienna \cademy of Sciences 
(vol civ ) contains a diseuaai n if the obvervationa of atmo 
ajidiencal electnrit} and St Llm s Fire on the Sinnbbck by 
Messrs J Lister and 11 ( eitel being a continuation of the 
observationa to the time c f the change of Che firmei observer 
The results confirm those previously obtained and show that the 
yearly variation of the electneil energy at the summit la small 
compared to that at the hvae and that the aummit of the me untain 
projects above those strata if the atmosphere m which etectneal 
proceaaes mostly occur During the foil of fine snow the St 
FImob Fire is mostly iiegitive but positive when large flakes of 
snow and h ul are &Umg 

Faovi A i«per on early agriculture m Palestine by Dr 11 
Vigelstem we learn the interevlmg fact that m the first 
two lentiiriev of the Chnsluin em runfill was measured by 
roe-uia of a recejitarle The Jewish Mitkitah refera to two 
veasons one wet and the other dry In normal years the early 
ram fell sion after tlie autumnal equinox and its importance to 
agneulture la frequently referred to m that document The 
ainiunt which fell at tlus seas n was about at inches which 
agrees fairly well with the j resent measurements at Jerusalem 
but the t<Ul annual fall is not stated by Di Vogelstem 
Further particulars of this interesting communication will be 
found in the ileleorologttcAf Ztils Artjft for April 

pRor I U Bviivv of Cornell Umvciaity Ithaca, N\ 
haa recently read before tbe Biological Soaety of Washington 
a paper entitled the Plant individual m the I ight of F volution 
In this paper according to the Arntruan Naturalut he suggests 
the idea that beth LanuickiSDi and Darwmism are true the 
former finding its expieaaion best in animals the latter in plants 
The jilant is, accirding to him not a simple auton uny, in the 
bcnse in which the animal u and the paita of the plant are 
independent m rcapect to propagation, struggle for esistence, 
anl tranamissioa of characters According to this view there 
ean be DO localisation or continuity of germ plasm in plsnts, in 
the sense m which these conceptions are applied to ommals 
The El Unnenal reports thtt the cold sjiell in February 
extended right down the Gulf of Mexieo to \ era Cruz On th< 
15th and l6th it waa freezing over a distance ot 80 leagues fnm 
Monterey to Ciudad Victoria and Tula in Tamaulipas and the 
mountains were covered with sn iw In the district of Tadcan 
huitz, btate of San Luia Potoai^ the sugar canes and cofiee Ireea 
wero all killed, the value of the cofiee crop destroyed bemg 
estimated at a milium diHors 1% the llnisteca State of Vera 
Cruz sugar canes, cofiee and tobacco were siniilarly killed— a 
losa of several milhon dollars— while cattle were dying by 
hundreds on the (root bitlen jiasture lands Owing to the froat 
having followed a prolonged dr night, prutea had risen to fiunme 
rates, and there was much sickness, espe^lyeroup and small pox 
In the distnet round Akotonga a very hot south wmd set in on 
February 13, which luddenly cooled, and grew in mtennty and 
cold On the 14th, snow b^n to fidl and did not cease till the 
Ten parishes in the temperate zone were snow covcied 
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for eight) fmr houM re^ulung m (he de nw c tf o ti of mil ftuit, 
vegeulile* coAm mnd tobacco The tngir inhm> wmte *0 nuned 
ms to be unfit oen for fonge The tweltre pmrithet of the 
dntnct siiuated in the Urrafrta lost erefylftiiig , the nimise hmd 
not ya lnLii jilmnied and would not be npe hll November or 
Decemlicr \t I^pantla the vamlk centre, it was snowing on 
hebnur) ly and the temperature had bllen from jo'C to 
freesing |ioint At Misantla snow foU all night, and many 
fowls, animals ind cattle died from the cold 

Umiks the title " Illustrations of Darwinism, and other 
Phptrs Sir Walter L Boiler, F R S , has sent us a repnnt of 
his iircsidential addrcM to the WeUington Philosophical Society 
m 1894 Its mam sulqect matter u a discussion of the various 
ways in which the pecuhanties of structure, erdour, distribution 
and habits of New Zealand birds, serve to illustrate the theory 
of Natural Selection, and often to afiird very strong arguments in 
Its favour The aMress is very clear and forcible, full of 
interesting facts and suggestive observations, and will be read 
with mterest by all natuiyltsts One or two points only call for 
any critKal observation Sir W BuUer otyects to the Apteryx 
bt^ clasMsd by Mr Wallace as among “the lowest bids. 
Iiecause he rays, it is really “an extreindy specialised form 
But surely the Ratit-e an. lower than the Cormatie , and the 
Apteryx is s|iecwliaed so as to be almost the least bird tike of 
the Ratitx If it u not to be classed among the lowest existing 
buds, when, are these to be found ? Again, the statement that 
the larger forms of siumals have universally preceded the smaller 
in geological time (p 101), u only a half truth, if si much, since 
all theie large forms have been developed from smaller ones, as 
shown in the case of the hoise, as well as that of the early 
amnupials of the Mesxoic period Even mmre open to olqection 
lithe statement (p los), that the bibensn mammoth “would 
elearl) have reqmred a growth of tropical luxuriance to satisfy 
the wanu of its capacious stomach , an^ that its being found 
by thousands emb^ded m ice or froxen sod implies “a 
revolutionary change of cbmati ’ A sufBaenl answer to whKh 
theory is the fimt that leaws and cones of firs have been found 
in the stomach, showing that it fed <mly a few degrees south of 
the places where it is now embedded 
A vaiuablb addition to the Anous suggestions for the 
measurement of geological time is made by Dr O K Gilbert m 
the /tumal if GtoUigy (vol m No a) He has been struck 
snth the regular, rhythmical cycles of sedimentation duplayed 
over end over again by the shaly beds of the Cretaceous of 
Colorado (Benton, Niobrara, and Pierre groups) buch regulanty, 
he suggests, can only' be due to causal variations of a periodic 
character, and only fMronomical changes have the regulanty 
required There seem to be only three astronomical cyqles that 
wan be reasonably appaaled to ibr an explanatian of Aythm m 
scdunciitahon the periods of the earth's resmlntion around the 
sun, of the ptecesfioa of the eqnmoxes, and of the variation in j 
eccentricity of the earth’s orbit Dismissing the first as too Aoit, 
and the but as too irregokr. Prof Gilbert considen there are 
three ways m wliidi the second cycle might influence local 
sedimentation (i) By periodic chan^ in wmds, and there 
fore in marine currmits , (a) by alternate gkaation of the two 
hemtspheres, Msuking m periodic advance and recesnon itf coak 
lues, and hence of sedunentatiOK boundaries , (3) alternation in 
tertMtrial cUmates (rf moist periods— when, through the abund 

and at a minimum— and dry periods, when the 

tevene wonld be the ome A e wimi p g the Aythm of aedi 
mentation m Aft earn considered to oaoiade wiA the Aythm of 
the aqntnoxea, Dt Gilbeit estimates Ae tune repreeented by the 
Benton, Niobrara, and Piene epocha as aA<MO,ooo yesn, or, 
allowing the nioaber a as a fiuitor of safety, between 10^000,000 
na* 40^000,000 yean 
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We have reeeivtd the Snppfement to the Catesslar of the 
Royal Umvenity of Ireland for 1895, contafnrag nxaminxtion 
papen sat last year 

So httle attention u generally paid m pqUie bbnnes to Ae 
wants of students of science, that we are glad to mve 
a word of praise to a catalogue of books on mat he matks, 
nuthemaUcal phyucs, engineenng and architecture, contained in 
the two public bbnnes at Halifex The hst has been compiled 
by the hbranan, Mr J Whiteley, and it should be found a 
useful guide to Ae scientific literature in the two bbrartes 

Tmi BhIUih oi Ae American Museum of Natural History 
(vol vi ) has been received Among the articles m the viAime, 
we notice one “ On Ae Birds of Ae Island of Tnnidad," by F 
M Chapman, ' On Ae Seasonal Change of Colour in the 
Varying Hare (Lepus Amencanus) ’ by J A Allen , “ Fossil 
Mammals of Ac Lower Miocene White River Beds,” by H h 
Osborn and J L Wortman There are also papen (Hi 
North Ameniran OrAopteia and Moths, fay W BeutemnttUer , 
on some NorA Amencan Mammals, by J A Allen, and by P 
M Chapman, and on new forms of mannealgK from the Trenton 
limestone , by R P Whitfield 

Thb authorities of Ae Royal Gardens, Kew, pubfaoh a 
“Hand list of Perns and Pern albes cultivated m Ae Gardens ' 
This remarkably nch coUectum consists of 80a species and varieties 
of ferns, and 48 of fern allies and natives of this country , 
besides no less than 586 varieties of Bntuh ferns Thu latter 
collection u due to the bequest (tf Mr W C Carbonell, who 
left It to Ae Gardens It consists of 4261 qiectmens, fiiund by 
him at Rhiew Castel, Uik, Monmonthshire The rest of the 
collection owes its completeness largely to Ae seal and assidsuty 
Of Ae late Mr John Smith, curator of the Gardens from 1841 
to 1863. 

Thb text of a senes of su Lowell lectures, Prof Gsntano 
Lansa, on “Engineering Practice and Education,’' which has been 
appearing m Ae ftumol of Ae P rsnkbn Insbtute since May 1 894. 
u now concluded Some interesting examidet are given of Ae 
engmeenog works of the world, and the fiinctionsof the engineer 
are pasrad in review Prof Lansa holds sound ideas as to Ae 
education of an engineer “ There are two things, ’ he says, 
“ which are absolutely nccesaaiy to make a successful engineer 
first, a knowledge of scientific pnncuples and of Ae experience 
of the past , and second, hu own expenence . . . The two 
fundamental sciences upon which the scientific pnnetples of 
engmeermg are espemallydependait are ma them atics and ^ysics, 
and no proper coarse m engmecniig esn be arranged without 
usutiiig upon these as fundamentals ” He shares the general 
opinion that Ae education of Ae engmeir should motude some 
knowledge of Ae Affrrential and integral calculuB, if not of 
higher maAematics 

Wa have often found occasion to express satufection at the 
wiwk earned on by many local scientific societies. Labourers in 
Ae field of science are not wanting, but Aeir work frequently 
needs direction Wisely organised, Ae msHtstude of wiling 
amateur (foeervers can gteady asaut Ae grourA of natural 
knowledge A programme juit received from Ae Yorkshire 
Naturalists’ Union, showing the excimsons, meetmgik and 
cofflButtees of research for 1895, u a suffieient psoof that Ae 
operatioDS of Ae Union are condueted wiA definite o^eeta m 
view There u a beaMar committee, appomted to edlect 
informatioii u to Ae dutnbntioo of erratie blocks m Ae coonty 
of York , a committee to (Acerve Ae present ohanges and past 
eooditioa of the sea coast, m order to detemlne the rate of 
eroekm 1 a fbaml flora eosmiilltoe, a^udi ams partkukriy at 
determiniagtbe vertical radge of ^genera and qieoier cf Ac 
varfou ferawtioas, a geofcg ie ai photogthpkt ooaaimttea} a 
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eocnutt** to promote the UTtttigetion of the nwine loology 
of the Yotluhue CkMUt, » micro wMlogjr and micro botany 
oomnuttee , a committee to coiuKler propOMla for the fopriative 
protectioa of wild buds’ eggs , and a committee having for its 
otqect the mveit 4 eBtidn of the mjrcological fioni of Yorkshire 
Upon each of the committees we notice the names of nninerous 
well known scientifie workers , and, as the committees co operate, 
when pownble, with British Associatio ii committees, the Union 
forms the connecting link between the loeal aoeietiei and the 
Association This kind of oigamsation seems to be the one 
calcnlated to produce the greatest amoant of useful work 
While refemng tonatnial history soaeties, we may mention that 
the West Kent Natural History, Microacopieal, and Photographic 
Society has sent us their report for 1894-95 The report 
contains an address by the President, Mr H J Adams, on 

Colour Photography, ' and a paper on ** The Birds of Black 
heath,” by Mr U F Witherby 

H Moissan has attempted to produce aigon compounds by 
acting on argon, under Urfous conditions, with some of the rarer 
elements which unite more or less readily with mtrogen (Cemptts 
rttubu, May 6) 100 c c of the new gas were placed at his dis 

poaal by Pr^ Ramsay In a part of this, titamum boron, and 
lithium were strongly heated without apparent diange Similarly, 
uramnm (contamii^ 3) per cent of carbon) did not absorb an 
appreciable amount of the gas when heated with it for twenty 
minutes A quantity of the gas was conducted into a platinum 
tube d special construction, and there exposed to the action 
of pure ^arme, both at the ordinaty temperatufc and in 
presence of mduchon sparks , in neither esse could any reacbon 
be observed Hirhatever the proportion of argon present The 
difieulty Mmampulating fluonne has not allowed of the effect 
of long coatinued sparking being obaerved The resohi were 
entirely negative , under the conditions of these expenmcMS, no 
compmmds of ^^gon )iav<c been produced 

Bv asturating an qtheraal solntna of fetiM chiofide snth nitnc 
oxide, and concentratuig tiie product at the ordinary temperature 
u the vacuum dasfocator, V Thomaa has succeeded m ob 
tsiwmg ctyWals of the composition hed^NQ aH ,0 ^Bmll 
Stt Cktm [3], xiu -XIV No 8) The anhydrous com 
pound may be obtamed in amaller yellow ciystab by crys 
tallisabon at 60’ on a porcekun plate Feligot found that 
nitnc oxide dissolied m forms chlonde solution in the proportion 
required to form s compound al eCly NO, and tins sdation lost 
all Its gss 00 heating It is mteresting and a^pirfeant that the 
new erystaUiae produet dwnlves oompletsty m cold water 
without evolution of gu to form a pale y^ow solution, and that 
the solid compound u quite suble in vaouo at the ordinary 
teropemtnie Of co nw d mi abfo mterest also as the oheervatton by 
the same author, that mtrlc oxide gives abundant crystalline 
precipitates when passed through solutions of antimony tnlwonude 
or antimony trichloride 

A NSW senes of iron mtratocompounds have been discovered, 
by K A Hofmann and O h Wiede, which posMss mterest 
both fiom the pidat of view of tin. gas analyst and m consequence 
of the examp le they afford of the synthetieal production of com 
plex UMigBOic safamanoea A current of luttH oxide is pawed 
throng a caoeeatreted aohition of aoo gnuus ferreua wiphate 
and jaognwsof potawium tbioauli^iate A compound is pre 
mpitated m red brown leafleU, which has the composition 
Fe(NO)ySAKHgO This substance may be dried m the 
vacamn dwsweator without change It u difficnhly soiahto m 
water, and disatilves m concentrated sulpimrie aad without de 
compoaitlan, giving an intensely greenish yellow coloured 
judabon, AmnwiMina,mid sod>wn salts of aunilat comppstiion 
smd pr^ipeitieslwye also bean ptspared The fetmaihw of the 
«w aad« d mi l r mafor imhl oniphunc’scld, of whisfa tiiese mtu j 
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are denvatives i<>rialitated by the presence of an excess of ferrous 
salt. It may he iinudered that the essential reaction m its 
formation consuls of a replacement of the group (KS« 0 |} by NO 
m ferrous potassium thiosulphate, mewing the latter as 
KO|St>Fe S^,K The dIspUced radical probably forms po 
tasnnm tetrathionati which does not react forther Cobalt 
compounds, m which the cobalt retdaosa the iron m Ihu senes, 
can be obtamed, though with much greater difficulty The 
connection of these new substmees with the tetm and hepto 
mtroso compounds of I*swel and Marchlewski and Sachs u 
yet under investigation 

Tbb additions to the Amlogical Society s Cardens dunng the 
past week include two Arxbuui Baboons (Cynoetphahu koma 
iryta, i 9 ) from bomaldand, presented respectively by Hr 
Francu C Gunius and Mrs E Lott Philhps , a Japanese Ape 
{Mataou ffttusus, i ) from Japan, presented by Dr G L 
Johnston , a Rhesus Monkey (Matanu rkttiu, d ) foom India, pre 
tented by Mesns A b and E Boatheld , a Naked footed Owlet 
I (AthsHt. smcAm), European, presented by Mr Waller Chamber 
I faun, a Black Tanager {Tatkyktiuu metfltuctu) from Btasd, 
presented by Mr Edward Hswkins , a Hawfrnch (CocetthrautUs 
vu^m), British, jxeaented by Mr H G Devaa, two 
Common Peafowl (/We rm/uAix, d 9 ) from India, presented by 
Mr L G Whatman , Iwo Pyrenean Newts {AMg* asftra) 
from Lac d Oncet, Pyrenes, presented by Dr Jacques de 
Bednaga , two Indun Pythons [J^knt tmlnms) from India, 
presented by Mr G StepWn , a Koodoo (Strtpsueros hubt, 9 ) 
from SomaidsiKi, a Kinkajou (Car eleptts otm/nwAiM/Kr, 9 ), s 
Ring tailed Coati (tfatm ru/k) from Brazil, a Dusky BulM 
{lytHmetm tismruj) from Morocco, deposited , two Ruddy 
Sheldrakes (laAoma coiorta d 9 ), Furopean, a Red fronMl 
Keaatan (Ckrysetts vMaia) from Porto Rico, a Yellow fronted 
Amason (ChrytAu Mhroapkala) from Guiana, purchased, a 
Large R^ (lymg ^uurel {Pbrvmyt uumttifs) from Indw, 
received ID exchange two Japanese Deer (Grrvui rtAs, d Q ), a 
Rarbory Sheep (Otu tragtlaphut d ), horn m the (isrdens 

QUR ASTRONOmCJkP COLUMN^ 

Alool —The penodw vamtlens in the mtervals between the 
mimma of Algcd tave been explaiped'lQr Dr Chandler by sup 
posuig that tM bright star, with ita etitang compamon, re 
voiles round a distant centre of gramfr determi^ by its 
relatmn to another dark body M TissM^, howevur, con 
iiden that the phenomena may be producefflj^e chaate m 
the Imu of apsidefcdueto a polar compressmn 
vol b p 3^) The latter hypothesu requires ostf 

ahfo vanatioQSui the duration M the miaiuiakho^Wwwfl|||vi 

while, on Dr Chandler’s hypotheus, t 1 ^ should seE petidOlc 
loeqiislity of the proper motion of A^ IVof Lewu Boa 
has recently discusSed the question from the jMut of view of » 
the proper motloiv of the star , but since the coefficient u 
^bably lest than o 7, the investigation is a very delicate one 
Taking tfae result of his computatim, apart from my considera 
turns of the behaviour of Al^I u a larfaible star, Prof Bon is 
of (qanion tint there u a preponderance of profaabilily m 
I fovwr of the teal existence of a periodic element m the proper 
{ motion, such as » required by Dr Chandler’s hypothesis Sui> 
posing them to be nil, they indicate that the apparent motion 
is ID an elbpee, the semi axistiiajor of wbidi is ir 543 ± <r 103 
and the semf axis minor o U4 , the powtiaii eagle of the 
northern end of the major axis Is 34*, and the tnefanation of the 
real orbit to our lint of sq^t is S3'’ The eommMtion further 
indicates that the star pa^ the major axu of Uie apparent 
orbit within three or four yean of the most pcofaable date 
denved from the observated b^t chimgea Prdf Bofscoiuidets 
the evidence m fovour of Dr Chsadm’s hypotheus to be saffi 
eient to jukify s very thorough ttveitigation of the meridian 
obserwumis, as well u contmued dctermufaitloiis of poution 
{AttmmmaJ Jtumd, No 343 ) 

Pabaujuc and Quit ov 9 CAStiOFliie -Twenty seven 
photographs ofthc region round this star, taken by Dr Rutaerford 
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more than twenty yuir> %u hate been uUllied by Mr H S 
Davit for the delerminati in if the parallax {.Attnntmucal fmrHtU, 
No 343) Six patri if compartaon Mara were cmplo^ and 
the combineil reaulta pie the value cf 465 ±00^4 correapond 
ing approximately 1 1 a dibUnce of 4 CatBopcite frw the earth of 
43,113,000000,000 miles or 7^ light yean Though the new 
value exceeds pevious one. it it not contideted improbably 
large if the Rutherford plates are anbgect to no ayatematic error 
Using ( rubers values of the orblttl elements, the combined 
masses of the coroponenU u two tenths as great as that of the 
win and the distance between the components 19 astronomical 
umts the relative orbit thus being aixiat the same siai. as 
that of Uranus These namben, however, may require 
some modification, as Dr See has recomputed the elements 
of the irbit, with the results slightly differing from those 
adopted by Mr Dam Dr states that during the ' 


s will 11 


n ao4* to »5i*. 


the distance will diminish from 4* 5s to 3* 33 
A BrLGiAN Astronomicai SoriaTV —A Socidte Beige 
d Astronomy has been fbundtd at Brussels The object of the 
Society IS to pi pulansi. astronomy and the sciencis connected 
with It (geodesy metuirology, terrestrial phi sics Ac ) and to 
encourage research into the domains of those branches if 
knowledge The President of the Soaety is M 1 Jacibs snd 
among the Couneil are (leneral Idly, Prof Dusausiy Ir f 
(loemans M Lagtmnge Prof Fasquier, 1 rof Kousse lu and M 
Ttrby Two of the Secretaries are M Sir mhaut and M 
^ incent both oliseriers at the Royal Observatory Bnissels 


THh IRON AND SIthT INSflll fF 


» held 0 


<( the Iron and Steel Institute 


theatre of the Society of Arts, nndet the duirinanship rk the new 
President, Mr David Dale fhe followmg is the list of the 
papers set down for reading 

‘ On Metal Mixers as used at the \Sorks of the North 
Eastern S(|mI Company, by Mr Arthur Cooper 
• On the Fflect of Arsenic upon Steel by Mr T 1 Stead 
On the Iron Ore Mines of Elba by Mr H Scott 
" On the Manufacture of Steel Projectiles in Rusaia by 
Seigius Kern 

‘•On Ternary Alloys of Iron with Chromium Molybdenum 
and Tungsten, ’ by James b De BhnneviIIe, of Philadelphia 
The last two pamrs wgff taken ss read After the uswd format 

proceedings the riesKkMprescnted the Bessemer medal which 
nad this year been ^iHed to Mr II M Howe of Boston 
USA As Mr Hijie was not able to be present, ftof 
Robeita Austen needed the medal on his behalf 
Mr^V^Ie next ipoceeded to read his inaugural address Those 
who liiow (he aaffa woifc done by Mr Dale in the eonqliation 
of V pour dtuMs will not bb surprised to learn that the chief 
inMnest of^%e address was in the domain of ecunomics 
iwMfnhim me^lIu^gy The address was none the less 
welcome on thu account as no class are more affected by dis 
turbances in the labour market than the iron and steel makers 
Mr Dale showed very clearly the disastrous effects upon Bntish 
trade of strikes ohd mdustnai disputes, and dwelt upon the ever 
enloiging area of competition in the manufimtunrig markets of 
the world , for now we have not only the continental nations of 
Furope to contend with but have to meet the producU of the 
till aieape" ^ ‘ 


Mr 


cr labiwr of the &r East 


mperlabou 

Cooj^^ ^ort, wpphed a con 


to the practical steelmaker Uiufonmty 

of product IS at once one of the moat desirable and most difficult 
things for the steel maker to secure No matter what core may 
be taken, the product of the blast fiimace will voiy in regard to 
those minute percentages of alloys which exercue so important 
on influence on the charactenstics of the steel producer Efforts 
have been mode to equalise the analymi of the pig iron by mix 
ing the ore, but these have been oufy poitially suGcbatfiil 


should be token direct from 

converter , but, m the basic process, the need of umfiiiroity has 
prevented thu oourse being follow^ It has been therofore 
necessary to foUoW the onginal plan of nmning the molten iron 
from tht blast fionoce into ptgs, and then remening it m cupolas 
In thu way, by usmg the [wAiict of several frunoces, and by a 
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system of careful analysing and selection uniformity haa been 
generally obtained In spite of all core taken, hbwdver, them 
will be at Umes differences m the product of the cupolas, owing 
to irregu^ties in working wluch could not be guarded against, 
and It would frequently happen that though a standard mixture 
of pig might be charged into the cupola, the amount of sdicoo 
or manganese would vary considenibly, owuigto larger quantities 
of these metals being oxidised at one time than another The 
mixer u a vessel ui appearance hke a huge BesMmer converter. 
Into thu the molten metal from the blast furnace urun tomther 
with a certaui amount of cupola iron in the case of tlu No^ 
(astern Steel Company ■. works, with the plant of which the 
paper deals The mixer u largely used m America, Mr Carnegie 
stating during the discussion that at hu works they were about 


For drawing the n — 

swinging on trunnions like a converter, hydraulic mMhmery 
being prov ided for the purpose In the discussioa which followed 


nt, pven by the suthor, c 


1 of Mr Stead s escellent c mti^mbon on the effect of arsenic 
in steel— a pajxr we should have devnbed os exhaustive bid it 
not b<mn that the author statea he u about to follow up the 
expenments of which he gives an account by further investiga 
tion m the same field Mr Stead commenced by a reference 
to the well known memoir on the same subject wWh Messrs 
llarbord and 1 urker contnhuted to the meeting of the Insti 
tute hdd in 1888 In that paper it was shown that a large 
quantity of arsenic is decidedly injurious to steel , and it has 
generally been th tight that smaller quantities would be simi 
Iwly injurious 111 a corresponding decree Mr Stead did not 
"nsider such an hvpilhesu necessarily sound, and determined 
carry out the elslxirate senes of expmments details of which 
E given in the paper The results os we have Said, ore of 
the utmost impi nance to steel makers for anenic and phos 
phonis are frequeiitl) I racketed in analyses, u the separation 
of the. two IS a I ng and tedious process If small quantities 
of arsenic ore not injunous as would appear from Mr Stead s 
investigations | hov| horus is undeniablya deleterious ingredient 
fhe general c inclusions the author drew from his mvesuga 
ms were that between o 10 per cent and o 15 per cent of 
leiuc in steel for structural purposes does not have any material 
effect SI fir as mechanical jOTpcrties are concetiiM The 
tenaciW » but slightly increased the elonration is apparently 
rat affected and the reduction ib ares of the fractured test 
pKces Is practical]} equal to that df the same steel without the 
addition jf arsenic V ilh o no per cent arseme the diflerenre, 
although slight IS noticeaUe m mroples of acid open hearth 
steel tried but even in this case the only lenotis difference 
evidently caused by the orseiuc u the infinonty of the bindmg 
properties of the pieces eut from the plates across the direction 
of rolling after they had been temperra With larger amounts 
of anenic the effect is decisive When l per cent is present 
the tenacity is increased, and the elongation slightly reduced 
The bendi^ properties of the steel are, however mrly good 
When the arsenic amounts to about per cent the tenoaty is 
still further increased and the elongation and contraction of 
area still further reduced, whilst the bending propertiesore poor 
With 4 per cent of arsenic the tenacity is increased, and the 
contraction beromes »</ 1 he author points out however, that 

the trials with steel containing the higher percentages of onemc 
could not be considered quite lotis&ctory, because the ingots on 
which the expenments vrere mode were of very small sire, and 
consequently a small amount of work only could be put 
upon them before testing Mr Stead coniideied it would have 
been highly probable that hod larger maams been dealt with the 
resulu would have been more lotiActory The effect of quench 
ing the steel, after heating to a red heat, m every case where 
— quantity, was to improve its bending 




.lot working is not sffected bv even 4 per cent of arsenic, 
meb on alloy appeoimg to atona about os much heat without 
burning as a steel contaming 1 per tent of carbon When 
heated below the burning point such material can readily be 
hammered and rolled and appears to be as soft m that state u 
steel contsining about 05 per cent carbon From this the 
author eonuders it safe to conclude that arsenic has not the 
ihgbtwt tendency to produce redsbortneu Mr Stead hod 
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Knawnts tu ucorUui the cate of conovon of araenickl 
[e had Mbmtrged >tiires in a a per cent whition of ml 
, had placed otheia m fresh water, and still another 
s pile of the wharf at the MiddlesbrouA Ironworks 

be alternately covered and exposed as 

flowed The conclusions amvtd at arere that 

lot more Iwble to corrosion than the same 

i without arsenical addition in ftet, oxidation 11 
retarded by the presence of small quantities of arsenic 

It IS m steel that is to be used in posiUont where it will require 
to be welded that arsenic ai>pears most injunous for that process 
IS rendered more difflcnlt by ei en very small quantities of arsenic 
so that as Mr Stead says when welding material is required 
arsenic should be most careiully aioidcd In regard to electrical 
conductivity itoo irsemc is injurious for the value of the material 
in this respect is materially reduced by even small quantities rf 
arsenic A quantity equal to o 25 jx.r cent diminishes the con 
ductivity by about 15 per cent 

The paper concludes with an apjiendix in which the author 
gives a method he has woikeil out in detail for determining the 
arsenic in iron ores in steel and in pig iron It has be< n the 
gent ral practice to precipitate the arsenic as sulphide irhydnc 
sulphide from the distillate and either weigh the pure sulphide 
after drying at aia b ir to oxidise it in bromine and hjdri 
chit nc acid and then precqutate the arsenic acid with immonta 
and magnesia soluU n and weigh the precipitate priduced 
TTiu. proctss althaigh accurate, is tedious and takes at least 
twenty four hours to c implete Mr Stead has found that if the 
distillation is contlucted in a special manner the whole t f the 
usemc may be obtained m the distillate unaccompanied with 
any traces of chloride of iron and that if the hydtochl ric acid 
IS nearly iRUtralised with amni >nia and finally comjiletely neii 
tralised with ai id carb nate of soda, the arseni can lie deter 
mined v< lumetncally with a standard aolution ef iodine using 
stwh solution as an indicator 

Fmil bischer proposed the process of distillation w (h ferrous 
chloride and titration if the distillate with iodine soluti in but 
at the details are not given in ‘ Crookes Select Methods Mr 
Stead had to work them out for himself These he gives in full 
m his pajar to which we must refer our readers, as it would 
take too much space t > describe the proeess in full Mr Stead 
says that a more simple and accurate device for the determina 
tion of small quantities of arsemc it would, he thinka, be im 
posnble to eonceivc 

The discussion of thu, paper although of an interesting nature 
did not produce any new fiiels of importance The majority if 
thoae who spoke were either sti el makers or those intereateu in 
the production of steel and they naturdly congratulated them 
selves e n the conversion of a long supposed enemy into a neutral 
if not into an ally It should lie remembered however that the 
meetly consisted chiefly of nersins only too anxious to reduce 
the difficulty and cost of steel making and not likely to accept 
any explanations tending to that end in a captious spirit No one 
IS likely to question the scicnliflc accuracy or iana fidet of so 
enunent and conscientious an observer and expenmcnlalist as 
Mr Stead yet there may be something to say on the other si le 
Thu appears more likely from the remarks of the one user if 
steel who spoke— Mr Wigham the manager of a wire drawing 
firm— who had made a nport to Mr Stead, which was quoted m 
the paper It should be remembered also, that Mr Stead himself 
says that farther expenmenu arc nieessory 
The only remaining mper that was read wu Mr Scott s c in 
tnbution on the Iron Mines of Elba Thu was not discussed 
The autumn meeting of the Institute will take place in 
Birmingham c immencing Tuesday August la 


THE SCHORLEMMER MEMORIAL 
LA BORA TOR y 

AN interestiiig ceremony took place at the Osrou College 
Ma n c h ea te r, a few days ago, when Dr Ludwig Mond 
MraaUy opened the Schorlemmer laboratory Ibr Organic 
Chanuby, tocher with a large laboratory for medical students 
ana a nxnn for the preparation and Stonge of reagents It 
■nay be remembeied that, after the death of Pr^ Schor 
leinmerj hu friends and jMpils under the lead of Sur 
H E Roscoe, kte profesaor of chemistry at the CoUegs, 
fook |tW with a view to fittingly cop m utoorate hu services 
to the College and to the advancement of organic chemistry 
NO^ 1333, VOI 52J 


It wnu generilly ftit that the best meraunal wi uld be the 
erection a Iil rat ry for organK chemistry to be called 
after hu name and i subscription hst svas accordingly opened 
The appeal, which was j,tnerously headed by Dr Mono, was 
so well responded t I ih 1 1 this coantiy and in tiermany that 
in a short time a sum f ;£25oo was subaenbed Meantime the 
Council of the Colkj, hul to take into senous consideration the 
rapid growth if the che 1 1 il department Originally designed 
for 100 students the laU ra ries hod for several yeara been 
svercrowded, and the j rivaie r r ms built for asearch work bad 
to be given up for the (.eniral instruction of the students The 
number of the students m the eheniicallahoratones has steadily in- 
creased dunng the past five years and in view of this increase the 
Council became convince 1 f the necessity of extending the chem 
leal department They m or 1 ngly acceptevl the fund raised by the 
Schorlemmer Memonal C mmutei and instructed Mr Alfred 
Waterhouse to prepare jlaiis for 1 Srhorltmmer Organic 
Laboratory, and lor a new laboril ry for elementary students, on 
a plot of land adjoining the present laboratories acquired by the 
College for the purpose of their extension The Schorlemmer 
Laboratory, design^ by Mr Waterhouse is at the end of the 
mmn corridor in the ( Id chemical building It measures sixty 
feet % thirty feet, and has an niched roof thirty feet high ITie 
laboratory u designed to icc immodate a professor two dein n 
lUrators md thirty six students It u fitted in the most compl le 
manner with eveiy requisite for the important work which is to 
be earned on within ii and in some partuaUis is arranged after 
the plan of the Munich orgamc laboralines TTie bwer 
laboratory is designed for forty five studrnts The fittings are 
similar t > those m the old laboral mes designed by Sir Henry 
Roscoe The total cost of the new building was ;^4fioo 

V full rejxirt of the< penmg eeremony umven in the Manchester 
Guardian ti which souree we are mdeotul for the following 
condensed account 

In c mnection with the mau{,ural proeeediogs, a large and re 
presentative r impany gathered in the Chemical Theatre of the 
Cdlege Messaj^ ngrettmg inabihty to attend and wishing 
prospent) to the lab irate rv were received from a number 5 
eminent chemists I'rif 11 B Dixon refened to the esteem m 
which Schorlemmer sname was held and exptesaed, on behalf of 
his cslleagurs and himself their admiration of the life and 
eharaeter )f the man t ) whose memory the laboratory had been 
erected 

Sir H 1 Roscoe sketched Schorlemmer s life, aad in the 
course of hu address said —Schorlemmer added another name to 
the hst )f distinguished foreigners who hod found a home m 
these islands Never agam could it be said that Lngland felled 
to reeomise and apprerwle the value of the services of those who 
sought her mores The names of Ilerschel, of Hofmann, of Max 
MdUer and lastly, )f Schorlemmer indicated that we are not 
slow to give h inour to those who were mce strangers m the 
land but who hail made themselves members of our national 
family They might have good hopes that the tame woalif 
soon come when the leaders in chemim industry would appre 
ciate the necessity of a thotou(,h scientific training as had I mg 
been the case in Germany , and that ei Giessen was, under 
I lebig the means of nuntig the standard of chpnucal arhication 
throughc ut the Fatherland so the chemical department ofOwens 
College might under the direction of Prof Dixon and Ibof 
Perkm, the director of the new laboratory be pomted out as the 
institution m England which had done the same for this great 
eimiire 

th Ludwig Mond next addressed the meeting He remarked 
that the opening of the hrst laboratory solely devoted t the 
study of orgamc chemistry, at the only Umveisity in I ngland 
which ccnilu boast of a professor of that science was a dis 
tinct step forward in the develoimient of science m this country 
He conndered it a great step in advance to have aspecuil lalion 
toiy and special pn%ssors appomted for the study of the ehem 
istiy of carbon, because the snlgect matter if chemistry m w 
covered so vast a domain and was increasing at such an immense 
rate, that tor any one desiring to further contnbute to It it had 
become a necesvty, after mastering the mam fimts jf the science 
to give his attention spct tally to the details of one or other |Virt 
of n While It was true that carbon was only one out of many 
elements, it possessed such very special properties that thi muf 
tatudeof Its compounds pribablyoutnnmbcKd those of all the 
rest of the elements together and it had the unique interest that 
all the umimenblt substances that were foumi in plants and 
animals, which built up theu tissues, and bv their constant 
changes produced the phenomenon we caHeo life were all 



64 


NATURE 


[Mav 1 6, }Sq$ 


compoamb of carbon It was for this reason that they heartily welcomed the opening of the first labontMV eachiamly 
called the chemistry of these compo un ds orpunc chemistry, devoted to it m bnglaiid Pm Schoriemmer, roniseaceUent 
and It was veiy natnial that that branch of their and most s^ggotive little work “On the Rise and Development 
science shonld be nearer to their hearts then any other of Organic Chemistry,” after mving a lucid teviiw of the ste]ih 
branch But there was another and stnnger reason for I7 which the great edifice of ^ science had been built up, 
having special laboiatonts of organic diamietry The methods gave 10 his concluding remarks a perspective of the problems 
of invesbmtion and the way of aaalyamg organic com still to be solved wide enough for the most eapansive imaAnar 
pounds dinoed conndtrably from those applM to inorganic tion of any searcher after truth If to day we still conia not 
chemistry In the latter, if we had asccrtaked by an accurate nu^e morphine, quinine, and similar bodies artifically, the time 
analysis of a pure substance its percentage composition, that, was near at hand If sre could not make quirnne, we had 
together with the determinatimi of a ^ sunple physical pro already ftiund a partial suhstitnte in antipynne, and its intro 
pertws, was usually suERcient to nve us a perfect insight into its duction into therapeutics had lowered the price of quimne con 
chimical composition and behavlow The laboratory methods stderably Another important problem was the synthesis of the 
required for that study were simple and moat d them well known, ingredients of our daily food, such as sugar, mim, and starch 
so that they could be acquirM by sufficient espcnence In Those ho^es were nearly related to each other, for sre could 
organic compounds the matter srss very different The per convert the two latter into different kinds of Migar, and sugara 
centage compoaitioa and the phytieal properties told them very again mto gums That the synthesis of sugar svas imminent had 
little of their chemical indmdnobty and behaswur Many already stated But it was quite different snth those 
substances of exactly the same percentage cumpositiaa pos important parts of our food which had been called the album 
sei s ed undely different qualities, which were not explained by inoui bodies Kekuld, in discuisiiig the scientific aims 
theu physMal properties They must find out how these com sad achievements of chemistry, brought torsrard the idea that if 
pounda, niany of which were very cmnplex were budt up ever chemists should succeed m ol^mng albuminoid bodies 
They had to unravel the structure of those sniistaiices to attain artificially it would be in the state of living protoplasm perhaps 
their end, which in chemical ftiveitigation alsrays meant to give in the form of those structureless bemgs inuch Haecku called 
an es|riaMtton of all Ibc various propertia of a substance through the “ Moneta All attempts hitherto made for the purpoae of 
Its c h u mc al constitutioii To ascertain its structure they had to producing bving matter artificially had failed The enigma of 
break the organic sulatance down by degrees, to take it gradually life conia only be solved by the synthesis of an albuminens com 
to pieces , and even that was not enough, but to make sure of pound Prof 1 ischer, m a lecture delivered not long ago m 
the actual amuigement of those pieces in the substance they had ^lin, also expressed himself fell of confidence thst the tune 
to put them together again to rebuild the substance from its would arrive when we might attack snccessfelly even the pro 
proximate constituents, ^ only after having accomplished that blem of the constitution and synthesis of the albuminoids, and 
could thqi consider that th^ knew its constitution Tbc might thus approach the problem of the origin of life Surely 

methoda employed m that work were entirely different with such a prospect before them as the uhTmati. result of the 

from those of ordinary analysis fhey were very mam pursuit of or^H. chtmistry, no amount of work no amount of 

fold The investigator had to make his own choice thmight, no amount of time and trouble devoted to that study 

srfaich of them to apply in any individual case and wherever would be too much if it was well employed in leading success 
he brake new ground and undertook the study of a new senes felly to the great ind in view, altbo^h the goal mi^t not be 
of caoKioandi, ne had to diacover and work out new methods reached for genemtions to come 

befim ha coqld achieve success it was evident that a student The company afterwards adjourned to the new laboratory, 
srtio aimed at qualifying himself for such high claas work khould which was declued opui by Dr Mond 
enjoy specad fecihties, and shonld, after having gone through a 
rogwar cxanic of analytical chemistry, have a chance of prosecut 

wRe^*he wu" undisturbed TbS«S.“’^o MIGRA TJONS Oh THE LEMMING 

thronged an analytical laboratory And there he might point T TNDhR the title Myodes Lemmua, its Habits and Migra 
out tw m his c^ion the reason why this country hail not ^ tions in Norway, Prof R Collett, of Christiania, gives a 
advanced in chemistry as feat as other countries the valuable account of his revearches into the habits and migrations 

rcaaon why Honiaun s prediction in hu report on the fexhibi of that intertsting littfe rodent, the leminiim, which has oecome 
tion of i86a that “ Lngioiid will be unquevtionabl) at no distant so notonous on account of its periodic wanderings m vast hordes 
date the greatest colour produemg country in the aorld ’ had down the Suuidinavian valleys Prof Collett finds the carkest 
not been lulfilled, and that (temany had almost entirely taken notice of the lumnins m an old Norse mannsenpt dating from 
this industry out of her hands, olthbugh it was inaugurated by the latter end of the thirteenth century, and reproduces a eonons 
an Eagiishman (Dr W H Perkin), bod been that lofSw bnglun and stnkmg woodcut from the great history of Olaus Magnua 
stndeata of chenustry hod devoted suffteicAt tune to the prosecu (I5SS*> m wluch n graphically figured the descent of the 
tion of their studies It was evident, therefore, in order to lemmmgs from the clouds accorduig to the pievalent beliefi 
attam the necessary expenence and certoffity in carnring out But the moat valuable parts of the memoir are those which 
orw^ investvitksi m otggsnic chemistry, thm four to nve years depend upon the author^ persoiial knowlm^ of the lemming 
of dose stiriy mi attention, under the l^ership of a comMtent The naturi and hahts of the lemming ore elmly desenbed, aM 
prafessor, were a necessity , and for carrying on suocessfeity the mack lieb is thrown upon the causes vduch from tune to time 
manafimtnie of artificial colours it was indtspensSble that the lead snoi vast nnmbeia of these ammals to leave their native 
chmMStsbaald be able to cany out independent original research uplands and to their stueiU wan^knngs Thenugratioab 
beeanse new colours had year after yeu to be discovered and seem to be directly due to over population. In certam years, 
manufimtured, and the proe cm es far their production had to be termed hy the writer “prolific years ’ an abmnmal fecunduy is 
oonstantly improved m order to compete successfelly with nvai exhibited by the kmming , this phenomenon is not, however, 
mamdacturets The success of an loanstnal enterprise depended confined to this species, but u shown also in numerous families 
not, indeed, upon the workman, not the foreman, as so many of m a mm als Inks, and insects The consequences of tius 
peq^ m tto country sull believe, but upon the leading; mind great mnltiplicatioa in the case of the lemming ore thus 
srfaodinxitedtbemanuliuitoiy, who had a tuoroui^gratp macien deaenbed by Prof Collett “ The enwmoos mulbtucks require 
UfiUprMplea and had been trained tohabiteof scientific thought increased space, and the mdividnala, wbidi, under normal eaa> 

He agiUM that it was desuatde to cultivate phymeal chemistry ditmis, have each an ezoeaaively large tract at their disposal, 
and inqigMiK chemistry much more than hod oera done, and he cannot, on account of their dispotitioa, bear the unaoenstomed 
sms very gW that tha great aupremocy whidi organic chemistry praumity of the nummous naighbouis Invohntanly the 
1^ mj)eyad i note p^icularty m fiermanv, the home of mdmdnaU are pressed out to the sides until the edge of the 
phemtsby— i*aU now being contested by oOier and equally mouBtom u reached In a diort bme they ciqoy tha ms s l vts 
important brandhes of the sctence But great, and \ery great, there, and the old mdmduals wiUmgty breed in the impet 
as nad been thf progicsa of otnnio diemistry, it had gttfUum regtons of the foresu, where, at other tlmee, they are entirely 
and mme impostaot problems atttl to solve, and mthuoauntry, wanbngL New swarms, however, follow pn ) they oodd not 
which bed Mrenbinii to so many pf the mpst important steps m return, tait the Kairney proceeds onwards down the sides of the 
advance of dint aaonoe, it bad not received that amount of mountama, and vdien they oBcmteadi the vallm, they meet 
geneml attention ■wh>c)i it had dtiarvad m the past, and whiA with looahties which are qmtefbdsign to thtaui They then eon* 
It atiU deserved in the feture He thdrefere specially and tuwe bhndlyon, endcavaarmgtanidahditM oorrmqMndtogtA 
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left, but which they never rcgun Themigntory 
ladJvnlhab wpceed hopetawly on to • certtin deeth ” Sooner 
W IMWC *11 the wMideter* meet their death— thouMndi are 
dyowhad m nvere or ^o^ (houandf are attacked by heaM and 
bitdi of prey, and thouMSda pendi fitom the effects of cold and 
danipt l>«t the greater iMnber dte ftom the effects of a peculiar 
mliViipir which attacks them in the lowlands It u pointed out 
by the writer that the wandenng instinct developed danng 
migiatoty years is probably of distinct service to the species in 
ndUGiiig the surplus pi^lation 


THE AUSTRAIAiilAN ASSOUAHON 

TU^gave.afbrtntehtago the presidential address delivered by 
* ' the Hon A C Gregory to the Australastan Assocuition for 
the Advancement of Saence at this year a meeting in llnshone 
Ftill reports irf the proceedings m the difterent Sections have 
reacheo us, from the General Secretary, Mr J Shirley, but limits 
of space prevents us from printing more than a brief summary of 
them 

The public proceedinmi of the meeting were opened by a 
pop^ lecture on “ Star Depths,” ly Mr H C Russell Mr 
KusseU traced the growth of knowledge coneemuig the distmcc 
of the stars, and the structure of the stellar universe and ilius 
trated his description ly a selection from the excellent phot 1 


Astronomy, Mai hfma tics, and Phvsks 

Mr Alexander M Aulay, as President of Sectum A, debvered 
an addreai "tin Some Popular Miaconceptianx on the Nature of 
Mathematical Thought 

Mr P Barocchi cuntnbuted a paper on ‘ the most probable 
value and error of Australian kmptudes, ibcluding that of the 
boundary bnes of South Australia with Victona and New South 
Wales ' Dr Ralph Copeland sent “ borne Notes on the Ner- 
Royal Observatory, Fdinuuigh, and Mr II C Russell read 
pa^ "On a Photographic Transit Instniment 

Chemisiry 


refraetory mild ores of Queensland their sources and treatment 
Picf A I iverwige, h R S read a paper on * Variations in 
amount of Ammonia in Water on keeping ’ He also described 
the mtemal structure of some Aiistrelum nuggets, of diOerenl 
swat, which had been ckwelyexsainhed and photogra p hed The 
eteh^ was conducted according to the following plan —A 
dean section was made and M((h]y pobsbed, and acted upon by 
ehknmc water or btoeninc water, tincture of iodine or potassium 
cyanide, or sodium dikmde m»^ with nitnc acid The crystsb 
leH readily- adaUe stand up in relief and rctemUe the well 
known dgures leeti tit Wuolic meteontes when etched One 
curknu ftid ofaecrved wae that when the nuggets were subjected 
to heat, bubbles or blebs were formed on the surbee, which 
bunt with a sharp report, probably due to water indnded m the 
nugget bemg converted mto high presiuie steam Several 


tographs 1 „ , 

mggete were e^bsted Other pm>ere read were " On die 
Corroeian of Alunumum,” and “Conlnhutioas to the Biblio 


gn^of G^” by Prof Liveradge, ' Pb , 

and lU huture, ’ by Dr W Finsdbach , ‘ Notes and Ani^ 
d tome of the Artman Waters of New South Weles,” by John 
C M, Minmye ; "On the Fconomic Irestment of Gold Ores, 
byOco H; Imne • " QuecMlond Native Astili^t MedKines, ’ 
ly Dr Joacsih Lanterer t " Portland Cement after Fifty Years, ’ 
by W M Doherty , “ Some Remarks on the Teaching of 
Oensentafy Chomstry,” ^ A J Soch, "Anolyuie of 
Bn ca l ypt as Gums,” by Dr WtUon Love , “ The Ofmneats of 
ths Ikfirii Fharmaonpeeia,” by J W Simmondt , " Notes on 
^ POHonoos ConsmuenU of Stephania Hmmdiialaba,’’ 
W Prof Edward H Rennie > “Prelimhmry Notes on the 
Arte of Carism Ovata, R Brn Stokmifaia. Ahsf," iy U G^ 
wUi} "On a Method of Shortening certaiii Chessieal 
C m— l a th i DS ,” by W A Hargreaves 
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Prof T W 1 (l{,t worth David, m his address to this Section, 
j u « . . . I ^ meaal 


mterest A paper by Mr F F Pittman, Assoc R S M , 
enOtled " Notes on the Cretvceous Rocks m the North western 
Portion of New Siuih Wales,” gave the results of a recent 
geological journey by him over iico miles of country The 
geolcgical examinstiun wvs made oiefly with the cmject of 
detemunuigapproMmatcIy the area and boundanevof the arternn 


Among other paper, rend liefore this Section were — " Anti 
clmes and bynclines and their Relation to Mining, ’ by Lmeat 
t . J .. Qjj jjjg menclature of Cryvtalv, ‘ ^y Prof A, 

F R S The Development and progress of 
ueemland by M illiam Fryar , " On 

, .. Knowledge of the Older Tettiaries of 

Southern Auvtralm by G B Pntchard I he Antmnity of 
Man in Victom, ly W II Ferguson The Glacial Depots 
of Victona by (, Officer, 1 Balfour and h G Hogg , 
“Notea tin Tin Mining, at Herbertora by John Munday. 

Bioux V 

Prof \ Dcndy ImA for the subjoct of hid previdential addren 
“The Cryptoroic 1 tuna of Australasia Mr F M Bailey 
read a pawr on peculnntiev of the Phanerogamic Flora of 
Queensland The paper chiefly contained dewnpbom of lo 
digenouH fruits rece mmended for cultivation Mr D Le Soucf 
furnished a paper on the Tree Kanguoo fiVmfni/afr/r Btrnut 
tiauut), dcscnoing its mode of clunbing its food, and the way 
It H captured bv the natives In a niper on (he eating of earth 
by the lar«r Macropixlidis, by J Douglav Ogilby, evidence was 
given of the eating of earth Iw kangaroos in the Bourke district, 
New South Weles This habit eUxe not appear lo have been 
previously recorded though m the distnct under notice it plays 
no ummportant part m the economy of the larger marwpuls 
Dr M C C loL sent a pi^r entitled Pestiferous Fungiand 
their Modes of Ativck ’ Dr Charles Chilton gave a general 
veeount of histi ry oecurrence. distnbution and habita of the 
bimd Amphipoda and Is ipoda found m the undeiground waters 
of the Canterbury 1 buns in New ^land Miss Lodder fur 
nivhed a revived list 1 f the Marine Mulluaca of Tasmanui Some 
plants peculiar to the Burnett Basin were desenbed by James Keys 
In a piwr entitled Notes and Obnenitions on the Genus 
Ne^ibi W J Ramlmw dealt with— (l) the tocalities m which 
qauersoflbegtnuv Nepbila abound, (2) the strength and ebuixity 
of their webs, in the sticky meshev of which certain buds of weak 
wing power are caught (j) the question as to whether the Nephike 
eat birdv thus captured , (4) the mode by which silk may be ob 
tamed from these spiders by artifical means and the expenments 
made by certain luturaluts with a view to ascertaming the 
amount that could be obtained from individualv of this gaaus m 
a season Che oljeit of which was to endeavour lo prove that the 
product m^t be used for economic pumovev 
Dr J hlUller of Ueneva bwitserland, u ntnbuted ajxiper on 
the FVKnocarpea: of the Lichen bmily Mr A J Camjihell 
described the ncstv and eggs of Australian Hawks Mr A G 
Hamih»p, m a paper entitled The Fertilisation of some 
Australian Plants ’rase many of hia own observaUona os to 
the mode by wiutb fertilisation is effected Mr W M Maskell 
gave a synoptical Int of the Cocadm reported fitom AuaUaKioa ^ 
and the Pacific Isbinds up to December 1894 
Mra. W Martin gave the hfe history of the vtgeftikle growth 
known ns Native Bread (Myhtta Autirvlu) Amtrahan mussev 
were enumented by Kwliard A Battow and some notea on 
the poisonous constituents of Si^ktmta hemamhafelra were 
read by h H Kcnme and b F Turner Picrotoxine and 
an slkMoid possessing strongfe pauonons nroperbes and marked 
chemical chuactenstkra have bm isolated from an extract ftom 
the plant 

"liconomic Fntomofogy was the title of a paper hry the 
Rev P H Thompson, wno pointed out the great benefit re 
suiting to a count^ ftiun a propeily cooducM Goveniment 
^ntomelogioal Deputment, uigM, m order to increase its 
nsefufnesv (i) the formatiiiia of a federal entomidogical de 
partmtdt with a head staff and ffcM observers m eara of the 
colonies , (a) a federal agncnltural and scientific journal ftw all 
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fonnati n of ichor I ni Mid price* g|i\en fcr tht Lett 

coUecUim 

Mr ( B Bart in fciM. a concue hMoncal tcrount of the 
&r«t divrvLty rf the I uuUyptui, mctuding the nunes and 
nationilities of those t whom the honcmr ha* been aicnbed l»y 
various writers 

A taper liy I>r [ Lauttrer oontamod vdiysiulogiial and 
miCTOLhemital rescirehti on the Eucalyptus and contrilmtcd 
some new items with rt4,ard to the life history of those trees eon 
nected with the migin of the gum exuded by their Isirk 

(jBOGKAPHY 

The I resident of the Section, Barun von Mueller waiabsenl 
hut his address, on ' The Commerce of ^ostralla with Neigh 
bounng Countries m Relation to Cieograph) was read 
Mr C L Wiagge gave an account of his investigations of 
ocean currents by means of bottles thrown into the sea He was 
of opinion from the results obtained that many of the Ixittles had 
liten influenced more by wmds than by ocean currents l«l if 
thu were not the case, the bottles cast adrift in the Austnlisn 
Bight distinct! V indicated that a strong current sets frim the 
ne^bourhood of Kangaroo Island towards the head of the 
Bi^t and IxraeUte Bay The most interesting of the b tile 
papers is one that was cast adnft near the Cocos Islands in the 
north eastern portion of the Indian Ocean and which was fiund 
a few months afterwards on the shores of (,erman Last Afnca 
Papers cast adrift by Mr Wragge dunng a voyage to England in 
the neighbourhood of the Sargasso Sea were picked upat Hayti 
on the Alabama coast and on the I ouisiana coast Others thrown 
overlioard with a view to testing Kennel s current which sets 
towards the coast of Ireland, from the neighbourhood of Cai e 
Iinisterre, were certainly mfluenced by the strmg west south 
west winds which were ej^rtenceil on that occasi n between the 
Western Islands and the Fngllsh Channel None of these appear 
to have followed the current hut went straight across it some 
beiim found on the west coast of h ranee md near the islands 
of ^n white one was picked u] at Brighton It ai pears to 
be highly desirable judging from the results obtaineu (hat the 
buttles should be weighted with sand or other material with a 
View to more completely sinking them m the water and thus 
imiumismg the influence of the winds 

\mUiig other papers com nbuted to this Section were— The 
Southern Alps if New Zealand, by Mr A 1 Harper The 
^issagos Islands hy M Max Astne and' Physiagra|hyrf(he 
Victorian Gold Fields by James Stirling 

FrHNOIOOY AVIl ^NlHKOIOIOIV 

Mr Ihomas Worsnop President of the Section of fthmlngy 
and Anthropology, delivered an address upon the prehistonc arts 
of the Australian Aborigines Messrs W J F nrmht and R H 
Matthews desenbed the abongmal drawings in (heW^IlombiC aves 
New South Males A paper was cmtnbuted by Mr TV mas 
Petne, on the habits ami customs of the wild tribes as he saw them 
Ml 1837, from Brisbane to Maroochy ‘ Foods of North west 
Abongpiuds was the title of a pajier by J Cogblan Mr John 
F Small contributed a paper on customs and traditions of the 
Clarence Riser aboriginals The paper dealt wKh the traditions 
&neral ceremonies mamage lasvs and the Bor* ceremony Mr 
L Thome read a paper entitled Cunoui Aboriginal Mamage 
Custom. The paper was the result ot investigations made % 
t in the Laguna Bay 

The ether papers communicated to this Section included 
* ‘ Boomerang and ‘ Woometm,’ Evolutian, Vaneties, and Di* 
tnbubon,’ by Mr A Weston, “The Anaent Government of 
Samoa,” hyRev S Ella, ‘ Note* on Tokelau, GiUbert, and 
Ellice Islands,” by Rev J E Newell , “ A Compmuve View 
of some Samoan Customs,' by Rev J B Stairs , “ Early Samoan 
Voyam and Settlemenu by Rev J B Stair* , and • Gaelic 
ContimtMns to Folk Lore, by Rev A C Sutherland 

Al RICULTUtl. 

In a paper on the teaching of amcultnial botany, Mr C T 
Musaon aud dhat the object to be aiixied atbyinatnictOTsm agn 
cultural botany aboold lie to impart auch information to the pro 
apeetiva cnitraator aa would aiake him aoqnainted with plant 
-structure and the more important naeftil plants Practice alone 
would not make a good fiurmer, but practice, when based upon 
a knoededge of the animate andinanimau ofajecuhe wasdeaung 
with, and their sonroundings, would make the man of resources 
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best fitted for his work Mr T B Ogthne contributed a puMT 
on examinations of diflerent vaneties of wheat jpown in Near 
South Wales He also read a napo- on “ toil analysis,” in whieft 
the value of soil analysis to the farmer waa diactuaed, and ^ 
ferent methods for the determmabefo the available {flant feon 
in soils wen. res lewed 1 he paper embodied a suggestion M a 
scheme of soil analysis the results of whudi should be of pracuol 
use to the farmer based upon the determination of those conditiana 
which eonducr to fertility rather than to the chemical constitution 
1 f the soil (Jf the remaining jxipers read before this leetsoA, 
the following were of more than techmcal interest — 

Clim-stie Infliitnces on Contagious Diseases of Live Stoclf,” 
hyP R C>oTdm ‘ H >w to Grow F ruit byAIbertH Benson] 
no ids and 1 orests by Philip MacMahon , ' Semi Tropical 
Horticulture byleslieO Come, ‘ Forage Plants and Grasraa 
ofAuitralu by Fred Turner, ‘ The Agncultural Chemistry 
of the Sugar C uie by Joseph Fletcher 

Fn INBERIM VNIl AaCHITBCTURlf 
Mr James Fuirham President of this Section debs ered his 
presidential address on Architecture and Engineering 

Prof W L Kemol contributed a paper on svind jiressure 
The paper was a continuation of cne read at the Adelaide 
meeting It drslt with the relation between velocity and 
pressure, and detailed senes of evpenments leading to the formula 
P* 0033V* which approximates sery closely to the rule given 
W Dines anil bsagrees with the nues given by bmeaton and 
efrosby The pressure of wmd upon roofi was also dealt 
vnth and expenments were quoted to show that the ordinary 
method of t m|iuting the pressure is fairly accurate when the 
nmf IS supported n thin columns so that the wmd can pas* 
freely below but is altogether wrong when the roof is supported 
on walls In this litter case the pressure is greatly reduci^, 
and when the walls terminate in parapets is often rendered 
nestis e the rot f hiving a distinct tendency to lift 
Other papers communicated to this section were — ' 
ments on the Water] roofing of Bncks and bandstonis with Oils 
and Experiments on the Porosity of Plasters and Cements, hy 
Prof A 1 iversidgt M A F R S , On Tered 1 Resisting River 
Structures by Th mi* I arker Earthquakes in Relation to 
Building Construction by Th is Turnbull 

SisirAKY SciFvrit and Hyc ifne 
The 1 resident of the Section of Sanitary Saence and Hygiene, 
Dr J W Sunngthorpe read an address on The Teaching of 
Science m Matters of Health ’ 

Smong the jiapcrs read were — The Promise of ‘Serum 
lhtni]ieiitics in reganl to Tuberculosis by Dr J Sidney Hunt , 
C ontamousneis of luberculosis by I H Vivian Voss, 
The freialencc and Interrommunicability of Human and 
Animal Tuberculosis by S S Cameron , Leprosy, by Dr 
C C Dumbletm and also by A Francis, and Ebological 
Views of the Maintenance of Leprosy, by Dr J A Thompson 

Mfniai Science and FnucA-noN 
Prof F Vnderson the President of this Section, dehvered 
his address on F ducation in Polituis 

Dr Henry Belcher contnbuted a paper on the use and abuse 
of examinations Ihc advantsges of the examination system 
were shortly stated is follows —It ensbles the teacher to stimn 
late the intelligence and test the progress of the pupil, and to 
fill up flaws and gaps due to imperfm apjJreheni^, caielesB 
ness, or defective memory , it is a posrer almost indis 
pensable to the teacher s efficiency, and 11 thu* a potent fiuNor 
m general education it had an alterative and prophylactic 
eflect upon private adventure schools, rsuing th«r tone both 
intellectually and morally The author doubted whether ft was 
wnse to entrust the examination of pupils to penom other tlan 
thar teachers The disodvantsges of the exaimnaUon smem 
srere that the best port of a tescher's srork escapes ansitTsis , 
method* of higher teaching; nse in quality and character, wl^ 
method* of examinauon he behind , Iw the selection of set 
books, and the publication of manuals thereon, an intolerable 
yoke and shackle is placed upon elementary sdiolonbip , ex 
amuiation* appeal to the lower side of human nature — what 
will pay becomes the pupil** ruling thouii^t Certam sabjecis 
of grnt importance arc neglected because they do not landy 
count for prizes and honours, and research u altogrtW 
neglected 
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Amonii the tetnuning papers read were — ‘ bcieiice as a 
Snhert'n Gtrtf SchohU?^ by Miss F E Hunt . “The 
Cumculum of Secondary Education,” by D H Holhdge , 

• The Techmcri EleniMt in a State System of Education, ’ ^ 
Antony St Ledges , *' A Contribution towards the Stuw oi the 
Relation of Ethlw and teno^" ly the Rer J & Pollock, 

• The Importance of Jfintal Soeiice as a Guide in Primary 
Educationy hf JuMt Hslc 

The busmess erf the Association concluded with a meeting 
of the General Council, at which the fidlowmg recommendations, 
among others, were adopted — 

(1) That the committee for the investigation of the thermo 
dynamics of the voltaic cell be reappomted without grant 
(3) That the report of the Seismolagical Committee be printed 
and that the committee be reappointed and allowed a grant of 
£xo towards the cost of the erecuon of the mstmments presented 
by Dr Von Rebeur PasehwiU at Timaru 
(3) That the following be a committee— namely Messrs F M 
Bailey R L Jack, A Gibb Miitland A Meston, C W De 


in \iistrahuia be Messrs Hutton K L Jack, R Tale R M 
Johnston F W F David (secretory) G Sweet J Shirley 
« Houchins F t, Hogg t J Dunn A Montgomery and 
r F Pittman 

(6) That a committee — consiating of Messrs H C Stanley 
A B Brady Thomas Parker Iiof Warren, Prof Kernot 
Henrv Moneneff and James Fincham— be appointed to inquire 
into the habits of the teredo and the best means of preserving 
timber or structures subject to the action of tidal waters 

(7) That the committee on psycho physical research be ap 
pointed without a grant 

The next meeting of the Association will be held at Sydney 


hlEClRIBICATION OF AIR AND THhRMAt 
CONDUCT JVIJ y or AOCh AT DtFFtRFNI 
TEMPERA TURF A • 

(I ) ‘ OV Tin I LtCTRIFICATIOh OF AIR 
1 1 p'ONTINUOUS obsenati ii of natural annosphenr 
eleetneity has m\en ample proof that cloudless oir 
at moderate heights sDose the eartli s surfisce in all weathers u, 
electrified with very far from homogeneous distribution of electric 
density Observing at many limes from May till beptemher 
1859 with my poitaUe electrimeter on k flat open sea Deacb of 
Br^ck Bay in the Island of Arran in ordinary &ir weather at 
all hours of the day I found the difference of potentuUs 
between the earth and an msuUtcd liuming match at a height of 
9 feet above it (3 fcet from the uninsulated metal case of the 
instrument held over the head c( the observer) to vary 
from 300 to 400 Darnells elements or as we may now 
say volts, and often during light breezeti from the east and 
north east it went up to 3000 or 4000 volts In that place 
and in fiur weather, I never found the potentwl other than 
positive (never negative, never even diwn to aero), if fbr brevity 
we call the earth s potentul at the place zero In jierfectly clear 
weather under a sky sometimes cloudless, more generally some 


that amount, and gradually back again to nearly the same lower 
value in the couise of about two minutes t I mforred that these 
gradual vanatums must have been produced by electnfied masses 
of atr moving post the place of observation I did not remark 
then, but I now see, th^ the electricity in these moving masses 
of air must, m all probabihty have been chteify positive to cause 
the variations which I observed, as I shall ex|Haiii to you a little 
later 

, * Two cammumaallow ta tbs Phifowplucsl Socm^ of Okucsw maetme 
In ths Namrsl Pbdosopiiy Lacnm reoa of the Uuvetaits tt Cbuaow 
M^a7 On the ElecDi&atwa of Air On ih* Thw^ Conduahity 
o tRock at dUermt tcmimwnne 

t ' BlsStiostwice and Msgnatlua <b 1 WflDnun Thoiaeon) svL || eSi 


1 3 boon after that time a recording atmospheric electrometer * 
which I devised to show hya photographic curve the contuiuaus 
vanation of electric potential at a fixed point, was established at 
the Kew Meteor ilycal Observatory, and has been kcM in 
regular action from the commencement of the year 1861 tiU the 
present time It showed incessant vanatKKis quite of the same 
character, though not often as large, os those which 1 had 
observed on the sei beach of Arran 

Through the lundness of the Astronomer Royal, I am able to 
place before you this evening the photographic curves for the 
year 1893, produced by a similir recording electroineter wbrnh 
has been in action f >r many years at the Royal Observatory, 
Greenwich They show as y u see not infi«)uently, dunng 
several hours of uie day or night negative potential arid raptd 
transittons from large positive to Urge negative Those were 
certainly times of broken wevlher with at least showers of ram, 
or inow or hail But through lut a very laige pioporbon of the 
whole time the curve quite answer, tc the desenption of what 1 
observed on the Arran sea Ixaih thirty ux years 1^0 except that 
the vanalions which it sh iws are not often of in large amount 
m proportion to the mean ir to the muiimums 

1 3 Thinking over the sibject now we see that the gradual 
sanations minute after niiimte through so wide a range os the 3 
<r 4 t) I which 1 frequently observed and not infrequently 
nsing to 1 wenty times the ortlin^ minunuin must have been due t > 
foithvtly elcetniied masses if air within a few hundred feet t 
the place of ohaervation wafted along with the gentle winds of 
S or 10 or 1$ feet per secoii I which were blowing at the time 
If any ompaiably Urge ouantitiis tf negatively electnfied sir 
had been similarly earned past it is quite certain that the 
minimum observed potential instead ot being in every rase 
positive would have been frequently Urge negative 

1 4 Two fttndamcnial questions in resj eet to the slmosphene 
tlrctncity of feir weather foice themselves m our attention 
(I) What Is the cause of the pa valent positive potential in the 
sir nesr the earth the earths potentisl lieing called zero? (2) 
H iw comes the lower air to be electnfied to different electnc 

I densities whether (xisttive urnegstive indifferent parts? Obsena 
' lions and hboratory expenments made within the last stx ir 
eight yests snd particularly tw reniarksl le div < venes made by 
I enaid which 1 am going to descnlie to you have eontnbuted 
Iirgely to answenng the second of these questions 

Is In an article On the I leetnftcatlsn if \ir by 1 Water 
jet by Maraus Maclean and Makita C>oto t expenmenu were 
I desenbed showing air to be negatively electnfied by a jet of 
water shrl vertically down through it from a fine nozzle inti a 
basin >f water shout 60 centimeties below it It seemed natural 
I t J suppose that the observed electrificstion was produced by the 
I rush of the fine drij s through the air but Lenard ecnclusively 
proved by elaborate and learohing expenments that it was m 
reality due chiefly if not wholly t> the violent commotims cf 
the drojis impmnng on the water <iurfru.e of the receiving hasin 
and he ftund that the negative electnficati in of the aur was 
greater when they wea allowed to fell on a hard sUb of ni y 
material th iroughly wetted by water, than when they fell on a 
yielding surlaee of water several centimetres deeii He had been 
engaged in studying the great ncgatise jiotential which had been 
found in air in the neighbourhocd of water&IIs and which had 
generally been attnbuted t the inductive action of the ordinan 
hne weather electnc force giving negative electricity to each 
drop of water spray befoa it breaks away from conducting com 
niunu uion with the earth Befoa he knew Maclean and <• ito s 
I aper he had found strong reason for believing that that theory 
was n« l correct and that the true expUnation of the electnfica 
tion of the air must he found in some physical action not hitherto 
discos ead A less thorough inquirer might have lieen satisfied 
with the simple expUnation of the electricity cf waterfeUs 
naturally sugp^ed oy Maclems and Gotos result and might 
hsve rested m the belief that it was due to an electrifying effect 
produced by the nidi of the broken water threugh the air but 
Lenaid made an independent expenmental investigation in the 
Phyairal Laboratories of HeidelDeig and Bonn by which he 
learned that the seat of the negative electnfication of the air 
electnfied is the lacerated water at the foot of the fell or at any 
rocks aganut which the water impingea, and not the multitudinc us 
inteifera between air and water felling freely in drojA 
through It 

|6 It stiU seems worthy ot searching inquiry to find 
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electrification of air by water fidling m dr^ thraugh it, even 
thMgh we now know thit if there w anjr laeh deetrificatioo, it 
u not the mam cauae of the great negatiY* dectafioation of air 

" *’■ ^boiwiifod of waterfiOls For 

» VCM recently made by Mr 


which we tued » before you It coiuutt irf a quadrant electro 
meter connected with an inwilated electric filter^ appbed to teit 
the electnfication of air drawn firom different parti of a tinned 
iron funnel, 187 centimetres long and 15 centimetres diameter 
fixed in a vertical position with lb lower end open and lU upper 
end cloied, except a glam noxtle, of 1 fi mm aperture, admitting 
a jet of Crbugow sup^y water (firom Loch Katnne) shot verttcally 
down along lU axis The eleetrle filter (a in the drawing), a 
simplified uid unproved form of that described in the Prtcttdtugt 
of the Royal Society for March at, coniwte of twelve cucles of 
fine wire gauxe rammed as close as possible together m the middle 
of a piece of block tin pipe of i cm bore and a cm length 


Uc* XaMsf 



One end of It is stuck into one end of a perforataon through a b 
of paraffin, K, which supports it The other end (o ) of thu 
foratMii Is connected by block tm pipe (which in the appai 


of two short outlet pipes (m and r) projecting fimm the lai^ 
funnel 

1 7 We first an>h«d foe wdia rubbm pipe to draw air from 
the fiimiel at the w(prr outlet, r, and made maiw experiments 
to test the ekctncity given by it to the receivuig filter, a, under 
variows conditions as to the water jet ^foe bellows being worked 
as uniformly as the mietator coukt When foe water tell fiuily 
through foe fimnil with no drops striking it, and through 90 cm 
of free au below lU month, a senall negative dectnfieatKm of a 
was m every case observed (which we thought m^t possibly be 
attnbalabie to eieetnfiestion of foe air where t^ water ww 
caught m a basin about 90 cm bdow the mouth of foe funnel) 
•Kstvin Msclyi, Oah, < On Ito Dsul sct rri l rsH oo of Au />r»r Rojr 
Soc March 14, 
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But when the funnel wM dented so that foe whole diower of 
drops from the jet, or even a small part of it, strae^ the made of 
the funnel, the native deotnficaticm of a was hugely iacreistd 
So It was also wbmi the shower, after fldhng finedy doiyn foe 
middle of the funnel impinged op a metal pliie m metallic com 
munication with the funnel, Md close under its mouth, or 10 or 
ao cm below it (or examine, in a tenes of expenmenis made 
last Monday (March 35), we found 28 of a volt in 15 mmutes 
with no obmruction to the diower , and 418 volts pa five roiputea, 
with a metal [date held three or four centimetrea below the 
mouth of the funnel , the air being dimwn from the upper outlet 
(p) Immeduitely after, with P closed, and air diiiwn from 
the lower outlet (M), but all other circumitancea foe same, we 
found 30 of a \olt m five nunutea with no obstruction , and 
6 78 volts in fixe minutes with the metal plate held below the 
mouth as before 

1 8 These results and others which we have Ibund, with 
many variations of detail, confirm, by direct test of au drawn 
away from the neighbourhood of the waterfall through a narrow 
[ape to a distant electrometer, Lenard’s conclusion that a pre 
pondcmtingly strong negative electnfication is given to the air 
at exery place o( xioTent impact of a drop agamst a water surfoce 
or against a wet sohd But th^ do not prove that theie is 
ne elwtnfication of au by dnm of water fidling through it We 
always found in exery trial, (Teciuve proof of negaUve electnfica 
lion , though of comparatively small amount when there was no 
obstruction to the shower between the mouth of the funnel and 
the catehing basin 90 cr ' ‘ 


aflected by impact of the drops on anythiim below 
1 9 The other discoxcry * of Lenard, of which I told you, is 
that the negative electnfication of air, m hia expenments with 
pure water, is diminished greatly by very small quantibes ot 
common salt dissolxed in it that it u brougnt to nothing by Oil 
pet cent , that positive ekctnfication is produced in t^ au 
when there u more than 01 1 per cent ot salt m the water, 
reaching a maximum with about 5 per cent of salt when foe 
[xisitixe elcctncal effect u about ^ual to the negative effect 
obeirxed with pure water, and foiling to 14 per cent of this 
amount when there is 35 per 
cent of salt m the rolution 
Hence sea water, containing 
as It does about 3 per cent 
of common salt, may be ex 
pected to mxre almost as strong 
positive electnfication to air 
would give ot 



positive electnaty to the au 
oxer them , he fioda, in fimt, a 
recorded observation by Lxner, 
on the coast of Ceylon, show- 
ing the normal positive electnc 
potential of the au to be not- 
ably increased fay a storm at 
sea I believe Lenard 1 dis 
eovery fully explains also some very interestuig obaervatmu 
of atmospbene electricity of my own, winch 1 desenbed 
in a letter to Dr Joule, which he pubfaihed in foe 
fVwrWiwgi of foe Iltenuy and Philosophical Society ot 


„ 30* to about 430° (i 

meter of * the divided rug * apeem] dunng the four days which 
I had to teat it . that u to say, foe eleetrometnc force per foot 
bfair measured honxontall) from the Kde Of the hoiiae, was from 
9 to above 136 «nc copper vrater cells The weather w — ' 


gemnl an easterly luxe m the au 

within half an hour went above 430*, there bang at the fone a 

' ‘ lueexe firoea the east What i had previously 

I efibet of east wind was amply oonfismeiL 


ttoUKmiv b rae 

vesrqpudiiig th 
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Inwiably the electrometer ihowed very high puuUve in fine 
weather, beibre and durliw eatt wind It generaUy roM vety 
much ihortly beibre a tUgfat puff of wind from that quarter, and 
coUtiiw^ h^ dU the Ineeie would begin to abate I never 
ottCe obeer^ the dectrometer |oing up unuiually high during 
&ir weather without caet wina following immediatclv One 
in Anguit I bHd not perceive the eaet wind at all, when 
Iw the eketrometer to expect it , but 1 took the pre 
caution ofbniiging my boat up to a lafe part of the beach, and 
immediately fomid by wavee coming in that the wind must be 
blowing a ehott distance out at «ea, although it did not get so &f 
as die shore. On two different mormngs the ratio of the 
house to a station about sixty yanU distant on the road beade 
the sea was *97 and *96 respwbvely On the afternoon of the 
iith instant, during a fresh temporal breesc of east wind, 
blowing up a httle spray as £u as the road stabon, most of 
which woukl &1I short of the house, the ratio was i *08 m favour 
<ff the house eiectrometer—both standing at the time very high— 
the house about 350° I have little doubt but that this was owing 
to the negative electricity earned by the sixay from the sea, which 
would d^nish relabvely the indications <A the road electro 

I la The negative elootHcity spoken of in this last Mntence, 
“ as earned by the spray from the sea,” was certainly due to the 
inducuve effect of the ordinary clectrastattc force in the air elate 
above the water, whkh every drop ot splash breaking away 
from the surfiwe mutt become negatively electrified, but this 
only partially explains the difference which 1 observed between 
the road stwon and the house stabon We now know, by the 
second of Lenard’s two discovenet, to which I have alluded, 
that every drop of the salt water spmy, fiiUing on the ground or 
rocks wetted by it, must have given positive electiidty to the 
adjoining air The air, thus posibvely electrified, was carried 
tourards and over the house by the on shore east wind which 
was Uouring Thus, while the road electrometer under the 
spmy shoured less electrostatic force than wtiuhl have been found 
m tne air over it and above the spray, the bouse electrometer 
showed greatef eluebrostatic force because of the positively elec 
trifled air blown over the house from the sret ground struck by the 
spmy ' 

I II The strong' positive electricity, which, at ifeacnbed in 
my letter to ( always fourid in Amta with east wind, 
seemed at first to be an attribute of wind from that quarter 
But I sbon found that in other lucabUes east wind did not give 
any very notable augmentation, nor perhaps any augmentation 
at all, of the ordinaiy fiur weather positive dectnc fiirce, and 
for a long brae I have had the impression that what I obaerved 
in this respect, on the sea beach of Brodick B^y in Arran, was 
really due to the twelve naubcal miles of sea b«ween it and the 
Ayr^re eoaSt east north east of it ; and now it seems to me 
more probable than ever that this is the explanabon when we 
know from Lenard that Ihe countless breaking waves, such as 
even a gentle east wind produces over the sea brtween Ardrosaan 
and Brodick, must every one of them give some ponbve elec 
trlclty to the air wherever a spherule Of spray fidbupon unbroken 
water If becomes now a more and morq interesting sul^ect for 
obsei>mtiOn (which I hope may betaken up by hatunlists having 
the opportUnite) to find whether or not the oidinafyfine weather 
potwre electftt force at ffic sea coast in vanous localities is in 
creased fay gentle or by strong winds from the sea, whether 
north, south, east or west of the land. 

I la From Lenard’s investigabon we now know that ciery 
drop of rain fidling on the ground or on the sea,* and esciy 
drop of fresh water spray <ff a breakiim wave, &Uu^ on a fresh 
water lake, sends nepbve electriaty from the water surface to 
the air { and we know that every mp of salt water, falbiq; on 
the sea from braaking waves, sends positive electneity into the 
air fifom the water surfiwe. Lenard remarks that more than 
two.thirds of the earth’s surfoce Is sea, and an|gesta that break 
ing sea sraves may give contributions of podtive electricity to the 
air wfaiek may posAly preponderate over the negative electneity 
given to itftom other sources, end may thus be the determining 
eante of the normal fiiilr weather posibve of natund atmospheric 
electricity It seems to me hi^ probable that tUsprepondetaace 
U teal far atmospheric eleeWefty at sea. In average jmtber, 
all i]ie ye» roand, sailors in very small vessels are Briil'wet by 
Nea.my than by rain, and 1 think It is fdmost certain that more 
poddve dectricity is jgiven to the air by breaking yraves tean j 

*0— j 
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negabvc electneity by nin It seems also probable that the 
positive electricity from the waves is much more earned up by 
strong winds to nmsiderable heighte above the wa, than the 
negsbve electneity given to the air by nun foiling on the sea , 
the greater part ot which may be quickly lost iotu the sea, and 
but a small part earned up to great heights. But it seems to 
me almoa certain that the exceedingly rapid recovery of the 
normal foir weather positive, after the smaller positive or the 
native atmosphenc electricity of broken weather, svhsch was first 
fiiund by BeccarU in Italy i so years ago, and which has been amply 
verified in Scotland and hnglud,* could not be accounted for by 
positively clvctnfied air coming from the sea. Even at Becettnaw 
Observatoiy, at Larregna di Mondosi in I’ledmont, or at Kew, 
or (ireenwich, or Glasgow, we should often have to wail a very 
long time for reinstatement of the normal positive after brdten 
weather, if it could only come in virtue of {xisitivily electrified 
air blowing over the place from the sea , ami several days, at 
Icaat, woukl have to pass before this result could possibly be 
obtained in the centre of Europe 

1 13. It has indeed always seemed to mi pniUtble thsl the 
ram itself IS the real rcstorir of the normal feir weather positive 
Kain or snow, condensing out of the air high up in the clouds, 
must Itself, 1 believe, become negatively clcctrifieil as it grows, 
and must leave positive electricity m the air from which it foils 
Thus ram folbng from negatively electrified air would leave it 
less negatively electrified, or non electnfied or positively electn 
fied , nin falling from non electrified air would leave it positively 
electrified , and ram falbng from yxisitively ele< trifinl air would 
leave it with more of positive electricity than it had before it 
lost water from its composition Several times within the lost 
thirty years I have made imperfect and unsuccessful altimpts to 
verify this hypothesis by laboratoiy cxiicnments, ami it still 
remams unproved But I am much mterestcil just now to find 
some degree of observational confirmation of it m Uster and 
Geitel’s forge and careful investigation of the electneity produceit 
m an insulated hosm by nun or snow railing into it, wnich they 
desenbed m a communication published m the Si/zimgsieruAte 
of the Vienna Academy of Sciences, of May 189a They 
find generally a huge clectncal effect, whether positive or 
negative, by ram or snow foiling into the basin for even so short 
a lime as a quarter of a mmute, with however, on the whole, a 
preponderance of negative electnfication 

1 14. But my subject this evening is not merely natural 
atmosphenc eluctneify, although thu is certainly by fiir the most 
mterestmg to mankind of ul hitherto known effects ot the 
electnfication of air I shall conclude by telling you very 
briefly, and without detail, something of new cspenmental results 
rwarding clectnfiration anil dismectnficatiun of air, fiiund 
wHhin tnc last few months m our laboratory here by Mr 
Maclean, Mr Galt, and myself Wc hope before the end of the 
present session of the Royal Society to be able to communicate 
a sufficiently full account of our work 

I ij Air blown bom an uninsulated tube, so os to rise 
in biibUes through pure water m an nmnsufoted vessel, and 
earned through an insulated pipe to the electric receiving 
filter, of which I have already told you, gives negative electnaty 
to the filter With a small Quantity of salt dissolved m the water, 
or sea water subatituted for fresh water, it gives pontive electricity 
to the air There can be no doubt but these results are due to 
the same physical cause as Lenard’s negative and podtive 
elMitniication of air by the impact of drops of fresh water or of 
salt water on a surface of water or wet solid 

1 16. A small quantity of fresh water or salt water shaken 
up vehemently witb air in a corked bottle eleetnfiesthe air, fresh 
water nentively, salt water positively A “ Wnchester quart ” 
bottle (te whiu the culac contents is about two litres and a 
half), with one-fouith of a litre «f fresh or salt water poured mto 
It, and closed by an mdu rubber cork, serves very well for the 
experimait After shaking it vehemently till the whole water fo 
filled witb fine bubbles of air, we leave it till all the hubUes 
have risen and the liquid u at rest, then take out the cork, put 
m a metal ot india-rnbW pipe, and by double.actmg bellowi. 
draw off the air and send it thtongh the electric filter We find 
the dectnc effect, negative or positive sccoiding as the water is 
fresh or salt, deown very decidedly by the quadrant electrometer 
and this, evmtff wehave kept the boftle corked for two or three 
minutes after the liquid has come to rest before we take out the 
coik and draw off the air 

I ly An insulated qnrit lamp or hydrogen lamp being con- 
•"tfcetroroUktaiidMsfsMbni, xvL | ><7 
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HScenUmetre bore endinu with „ 

paraAin and thi electnc fiTter ittoog poutne or ttronK 
negative electncitv to the filter 

1 18 Unng the little bn>cuit eaniatcr and electrified needle 
a$descnbedin“ourcommunicatioa’'* totheRoyalSflciUy On 
the Uiwlectnfication of Air but altered to have two inaulated 
needier with varied distancea of from half a centtmetre to two or 
three centimetres between them, we find that a hen the 


H shown by the electric filter , and when the differences of 


chieflv on the diAerence 


e point are tiw 
of potentudi 


between the needle point 

imparatively littl 

in of the ball Whui two balls 

^ ^^e pass between them but little tlcrtncity 

IS deposited by the sparks in the air even when one of the balls 
u kept at the samt. potential as the surrounding metal Hhe 
communication was illustiated by a repetition of w me of the 
expenmenu shown on the occauoii of a hnday tvening lecture t 
on Attnosphenc Flectnct^ at the Royal Institution on May l8 
t86o, in which one halt of the air of the Itctnre room was 
elettnficd positively and the other half negatively by two 
insulated spirit lamps mounted on the positive tnd negative 
conductors of an electnc machine ] 


fapenments by Ixird Kelvin and Mr Frskine Murray 
were desenhed and the apparatus used in them was sh iwn 
which It was found that the thermal conductivity of specimens of 
slate sandsti nc snd granite is less at higher temperatures than 
at lower for each of these nicks The last tested was Aberdeen 
jnnnite frr which expenments of fiurly satishcton accura^ 
%owed the mean conductivity for the range from 1 46" C to a C 
to be 86 per cent of the nitan conductivity in the range from 
81' C to 140* C They hope to send a communication to 
the Royal Society descnbing their w irk liefore the end of the 
present session krt viv 


Oxvoau — Mr 11 R Pike of the Chirterhousc, has been 
«leaed to an 01^ 1 xhibitic n in Natural Science at Jesus College 
and Mr I C W Bngstocke of Haverfordwest Grammar 
School, has been elected to a Welsh Foundation Scholarship in 
Natural Snence at the same College 

Open Scholarships and 1 < xhibilu ns m Natural Science have 
been announced for competition at Merton College New College 
Magdalen College and Corpus Chnsti College Psrticulars 
ina|r be obtained on application to the Dean m any of these 


that It IS not possible for the Department to comply with tbmr 
request A new syllabus for practua] imnganic ebemistry 
will appear, however in the forthcoming edition of the Soence 
and Art Directory and there seems little doubt that the initruc 
tion will be so arranged in it as to make it posnUe to coordinate 
mure closely the laboratory and lecture work in that subject, and 
afitird the same latitude to teachers as u given by the new 
Regulations for Organised Science Schoob 

SCIENTIFTC SERIAL S 

Amtruan JouiHatof Mtttkcmatut,'<i<A xvu No a (BaltimoK 
Apnl 1895) —A method for calculating simultaneously all the 
roots of an equation is a paper by Dr F McCkntock, wbieb 
was read liefore the American Mathematical Soaety on August 14 
and October ay, 1894 It cqiens with the application to an 
example empi lyed by Spitser and by Jelinek 1 he calcubtions 
of these mathematiciaas can only be done for a pair of roots at 
a time and that with consideraUe difficulty The method em 
ployed by our author is Surly Sseile Very little has hitherto 
txeii done m the directum of thu memoir which is one of grest 
value m the subject of algebraic equations The wnter discusses 
qjeven examples at length the h^hesl degreed equation being 
one of the uxth degree in x — Sur le loganthme de b foncti m 
gamma by Hermite is a note upon Koabe s integral, in con 
tinuatuMi iA an arturle in \lat MUh AxxaUn (41 p ^l) 

Sur b presuon dans les milieux di^lcctnques mi magn«ique*>, 
by Prof P Duhem corrects an error in his ‘ Lepons sur 1 Elec 
tnritd et le magnctisme and is a valuable working out of the 
theory of the pressures mitiated by Qerk Maxwell and farther 
improved hy von Helmholtr Kirchnoff, and other writers 1 he 
number eloses with an article on ternary sulistitution groups if 
finite order which leave a triangle unchanged by H Masenke 
I his paper is eomplemeniary to C Jordan s * bur les Ajuoiions 
diflerentielles lin&iris k mtegrile alg^brique and Sur b 
dAerminabon div groupes d ornrt fini eontenms dans le groupe 
hn6ure 

ZetUfknft fur wmtHKkafiluA* Zaele^ Bd lix Hefr I 
Prof A R von Huder gives a detailed descnimon of a new 
Actinian {Zoaxtkut h$tr(kim) obtained during the cniiie of the 
! Vetter Puatn Prof A Koiotneff desenbes the embryonic 

I development of Stalta demecratua According to him the 
follicle celb do not play the important part in the develimment 
of Sa/fa winch Salensky attributed to them nor do they form a 
temporary scaffolding for the blastomeres as stated by Bmoks 
1 he emli^ is built up of bbstomeres in the normal manner and 
embryonic layers ore present with the same significance as in 
>tber |,ioups The cloaca u formed by the union of endodermal 
diverUcuK and the pencardium develops as an outgrowth of the 
pharynx —Prof W hchimkewitsch writes upon the structure 
and devebpment of a species of Dmepkilut living m the IVhite 
Sea near the Solovetxki bhoratory The twofold affinities of 
this interesting type, on the one hand with the Annelids, and on 
the other with the Rotifers, are sncunctly stated — Prof 


graph on 
subject wi 


CAMBRtiu c —The Wolsingham Medal for an onginal mono 
n a botanical geokigieal eoologuMl or ^ysiological 
'ill be awarded in the Michaelmas Term Fssays are to 
o Prof Newton by October 10, 1895 Candubtes must 
DC o A s not of standing to take the M A degree 
The subiect for the Adams Pme of 1897 is connected with 
Bessel s functions It is set forth in the Unweratf Reporter 
for May 14 The prue is of the value of about jf 197 Is is open 
toall mduates of the University Essays are to sent to the 
Vice Chancellor by December 16 tSgS 

Tux Aaaociatjon of Technical Institutions has endeavoured to 
induce the Science and Art Deportment to discontinue the exam 
inations now held in practical tnotgaiuc and organic chinmstty, 
and to award attendance grants for instruction in those subjects, 
the amount of such grants to be dependent upon the report 
the Department s inspectors on the efficiency of the equipment 
and teaching The Atsociation has received a reply to Uie efiiict 
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torugatxj — Dr Montgomery deab fa , , 

new type of Nemertine {Stukettemmx Etlkarth) discover in 
fiesh wster aquanam the Berlin Axilogical Institute —Dr McKim 
discnbts the nephndial fannel apparatus of Btruie 


SOCfFTlFS AND ACADEMIES. 

FnlNBORC H 


paper, by Mr R Fairbaim and himself o 
memptide on dibromomalomc ether —Prof J C Ewart ci 
municsded a psqier, by Mr F J Cob and himself on the dorsal 
branches of the cranial and spinal nerves in elasmobranchs — 
Dr Traquoir rend a paper on {foosphoresceiit sandstones — 
Prof Tait read a note on tlie electromagnetic wave surface 
Apnl I —Sir Douglas Mactagan, President in the chair —A 
paper, hr the Duke of Atmdl, on the gbcutinn of two glens, 
was retd The gbns are libnaray and Gbnshira The usual 
of the phr ' - 


— , „ _ observed i_ 

the West Uighlandt u that the gbciation was cansed by an 
enormous ice cap covenng the whole country His Grace does 
not conader that the phenomena can be so exidamed Rocks 
ore found which are striated and moothed on one aide, while the 
other ode remains rough Isolated blocks, without stnation. 
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are found m pouUons where they could not have been placed 
except by the agency of doatiog ice floei He conaidere that 
the mark* of gla^ian were cauied fay ice floea, driven 1^ strong 
north east and south west currents in a sta whose surfiue 
reached a level on the land of from 1500 to aooo feet over the 
present level The two glens run nearly parallel in a north 
easterly dinction, and are separated by a range of hills and 
moors not much more than two miles broad The rocks of 
both beloiig to the same geological hirmatioa, and vet the glens 
are entirely disnmilar m appearance Olenshira has smooth, 
regular Oopet, with a smooth level bottom , Glenaray u atypical 
highland glen traversed by a rapid nver with a roclw bed and 
three water&Us, and exhibiU strong glaciaUon His Grace does 
not consider that an ice sheet, operatiiw over the whole country, 
could account for these differences Neither does he consider 
that local glacieis could have produced the e6ect, for uich a 
glaner must have been formed on the slopes of Ben Loyand have 
flowed down Glenshim On the other hand, Glenamy terimnatis 
in a low pass 480 feet above sea level, whde Glenshim is closed 
m by ndges aooo feet in height The former was therefore i|ien 
to the action of floes, while the higher peaks would dieher the 
latter 

April 17 —Sir Douglas Maclagan, President, in the chair — 
Prif Pluiders Petne mve a lecture “OnaNewRacc mrgypt, 
describing the result <3 hu work in Egypt during the last season 

"Taris'' 

Academy of Bciencea, May 6 — M Mareyin the chair — 
The looloeical work of James Dana, by M wnchard Phe 
main outluies of James Danas work an sketched from a 
zoologist s point of view Reference a particularly made to hu 
work on the geographical distnbuQan of zomdiytei, on coral reefs 
and islands on amnud dutnlnition with referoice to depth and 
tempemture in the sea, and on Crustaceans —The mmemlogteal 
and geological work of James Dana, by M Daufarde A very full 
acc Mint u given of the chief pomts in Donaa geological work 
special rrferonce being mule to hu pubhcdtioo of a “ System of 
Mineralogy and hu “ Manual of Geology ’’—The work of M 
Carl Vc^, by M Emile Blanchard — Researchei on the eerite 
earths, by M F SehUtzenbeiger The author establishes the result 
that in cente, eenum oxule u accompamed by small quantities of 
another earth of a metal with somewhat lower atomic weight 
which IS caimhle of bung oxidised bke eenum oxide snd of 
which the sulphate is isomorphous with that of eenum, and gives 
insoluble double sulphates with alkaline sulphates Phe 
calcined higher oxide u of reddish brown colour, even without 
presence of dulymium —Action of fluonne on aigon by M 
Henn Mousan (set Notes p 61) - Systematic a^ioition of 
the potato to the feeding of cattle, by M Mmi Girard 
The results are reported of expenments on the feeding of 
cattle and sheep, both quantity and quahty of meat obtained 
being consKlered The best results were obtained with 
given proportions of cooked potatoes and hay, a very 
supenor article being obtained yielding high profits. — Report on 
the table of triangular numbers of M AroanoeM — On the orbit 
of the 1771 comet, by M Bigourdan A re examuiatioa of 
the onginid mamuenM of Saint Jacques has allowed the du 
coveiy of an error made by Bnrckhaidt in reducing observations 
of this comet The result of a preluninary recalculation of the 
observations allows the defimte rejection of a hyberbolic orbit 
and renders it very probable that the orbit is an ellipse of 
eccentnaty o 998 — Every algebraical condition imposed on the 
movement of a body u reabsable ty means of an articalated 
system, ty M G Koenies —On the use of a fourth dimension 
ly M de la Rive — On fluted spectra, by Prof Arthur behuster 
A dtscnssion of the different interpretaum of {flienwnena by the 
author and M Pomcard In conclusion the author u unable to 
doubt the justice of M Cony s view that the regulanty of the 
vibrations, shown by the ohrarvations of Fizean and Foucault 
does not exist m the luminous movement, but is produced by the 
apparatus used — Unequal abaorption of dextrorotatory and 
kevoiotatoy circularly polarised b^tmeertam active subsouices, 
by M A Cotton Thu unequal absorption u indicated by the 
oonvemon of a plane polanied ray into an eDipttcdly polansed 
ray by pass^ Ihrongfa sufaatances such as the coIourM metallic 
tartrates The method of measuring the effect u indicated and 
results promised in a farther corntminuattion — On the fireezum 
of sidittions at constant temperature, by M Sarrau Sotldf 
ficatkm u produced under pressure so that no ioweriitg 
of the avesuig potnt occurs, the Connectwn between the 
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compensating | assi a and molecular weight is considered — 
CkMM isothermal cjrks reieruble aodmauiUined in equibbrium 
by gravity, by M A I nsot -Obeervatioas on the project of a 
balloon expedition t ihi \atic regiooi put forth by M S A 
Andrde, by M t,Bsi u 1 issandier — Reueoiches on mercurous 
sulphate, nitrate and acetate by M Raoul Vant The beats of 
fonnatton from then elements taken in then actual states are 


for Hga SO4 sol + 17c C al for Ilg, (NO,)* aH, O sol -I- 69 4 
Col , and for Hg-fCiH^X s 1 +ao3 i C*1 —On the ptefcnce 
of chijttn m the (^uhy met brone of mushroonu, by M^ Eugene 
Gilson Chitin has been i mnd in all the fiingi examined, taking 
the place and fulfiUing the functions of cellulose m phanerogsms 
and cryptogams The expert 1 ental evidence concerns Aganctts 
campons, AmamU musconi ( antharellus cebanos, Hyphoknna 
fosciculare Folypunis officinalis Pdyporus fomosus. Russula, 
Boletus, Tncholona Bovista and Claviceps purpurea — Com 
pnmtive study of the apinreiK odonfiquis ^ in the different 
groups of Heteropterous llemiptera ly M J Kiinekel d Her 
culais — Overlap of the Jurassic bids in the massif of the Vendee, 
by M Fred Widlerant —Influence of de oxygenated blood and 
ofsomepeuona on the i nlrirulity of the Ijmphatic vessels by 
MM L Camus and F (,ley —On the scarlatinous stiepto 
coccus ly M Ad d Lspine - 1 he manuring of vines and 
qusdity of the wines by M A MUntz The suppose 1 deleterious 
action of manure on the quahty of wine produced from the 
dressed vinenes has no substantial foundation in fact 


Birlin, 

Phyaiological Society, April 5 —Prof H Munk, Prea 
dent in the chair — Prof J Munk had investigated the excie 
bon of mineral waste during Prof /untz ixpenmenls on ths 
bfftets of excessive exercise on metabolism (See Nai URL, vol 
b P 5*^4 ) 11*’ found that the onnory outjmt of sulphur was 
mcRMsed m correspondence with the incruised jrotud meta 
holism the excess taking the form of sulphuric acid not of 
ethereal sulphates Pho^bonis and potassium were also sum 
larly increased and since neither of them are normal consbtueuls 
of proteid their greater excretion denoted some destruction of 
other bssues This viiw uas confirmed by the increased txire 
tion jf limi, which further points to a poesiDly greater metalxdism 
of b ne tissue donng the caemse —Dr Trcitel had earned out 
observations on the perception of the vibrations of tuning-forks 
by the skin and had found that the sensibihty varied m di&rent 
parts of Its surfrue and did not corresjxmd with that for the per 
cepbon of mere touch or 1 realisation - Dr Schultz demonstrated 
the contraction of single bundles of unstnated muscle fibres on a 
weparalim made from the muscular coat of a frogs stomacli 
The fibres could be seen I > slowly contract on electric stimula 
tion relaxing equally slowly after the stimulus had ceased 

Meteorological Society, April 2 — Prof HeUnuuin, Pren 
dent m the chair — Dr I ess spoke on the various types of 
winter wcalber dcahng in detail with the five types established 
by Itisaerenc de Bort ox depending on the distnoub n of boro 
metnc maxima and minima over the Allanbc Ocean and 
Europe He added to these a sixth type • f mild and squally 
weather which most usually follows after other tyjxts of warm 
winter weather He p inted out that the winter lUst post could 
for the most part not be included under any of the above six 
types 

PhyeicsJ Society, April a6 —I rof Schwalbe, President, m 
the ihair — Di Pnngsheim gave an account of his expenments 
on the eleetnc conduebvity of heated gases In a Chamotte tube 
closed by brass caps the various gases, such as air, hydrogen, 
and carto dioxide, were heated to a temperature of 700* to 
900" C The electrodes cinsiated of circular discs of j^tinum 
capable of being placed at varying distances from ram other 
\ current of i 6 to 10 vilu was passed through the gases and 
all the results obtained by Bcequerel in 1853 were confirmed 
As the dectrodes were separated from each other the deflection 
of the galvanometer become less, and with constant distance 
between the electrodes the current became less the longer it 
flowed Thu &ct led to the suspiCHm, venfiedty experiment, that 
polarisation was heie playing a part On breaking the pnmaiy 
current, the polarisa t ion of the electrodes was quite perceptible 
for a fun half hour The speaker concluded from the above 
that conduebon m heated leases is an electrolytic phenomenon, 
and ffituids to carry on his researches, using more carefully 
purified gases and i trustworthy pyrometer — Dr du Bois re 
potted on a paper presented by Prm van Aubel dealing with 
llalls phenmnenon os invistq^ted on thm layers )f wsnuitb 
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WFRNtk VON SItifMNS 
Iht S ttnhfi ind Ttchmi xl Paptrs of Wtmtr %on 
SuHUHs Translated from the second Geiman edition 
Two volumes (london John Murray 1892 and 
*895 ) 

T hese two lanfC volumes form 4 complete history of 
the work, of Werner Siemens md give 4 very vivid 
impression of hts unceasing, activ itv In addition to hutid 
mg up one of the largest commercial houses oq the con 
tment ind by his inventions and discoveries materially 
issisting in almost every step which during the list fifty 
years has been made in the application of eleotncity to 
the service of m in he has found tiAie to conduct long 
researches on subjects un(onncctc 4 with his teihmcal 
work and particular y in 1118 late^ years has wrtten 
several important papers on meteorology It is chiefly 
however in connection with ekrtitHtechnology that the 
lumc of Siemens is famous for it is this subject that 
M emcr Siemens in C trmany ind Sip IV lUiam Siemens in 
England have made pirticul irly their own 
The first of the volumes undei notice contains the 
scientific papers while the second contains the tech 
nical ones the papers m cithcc volume being arranged 
in chronological oidci The distinction drawn between 
the scientific and technical papers i* more apparent than 
real f >r in most of the papers included under the first >f 
these heads it is very evident that the investigations were 
suggested by some difficulty met with in practice or were 
undertaken w th a view to some practical application 
Hence it is questionable whether it would not have been 
better to keep all the papeis together arranging them in 
chronological order so os to render the relation between 
the experimental or theoretical investigation and its prac 
tical apphr ition m ire obv lous 
The fust paper in chronological order is a note on *an 
application by Second Lieuten int Werner Siemens for a 
patent for a process of dissolving gold by means of the 
galvanic current and for gilding by the wet method 
Although no complete occHint is given of the method 
employed this note is of interest for two reason^ In the 
first place the expenments wh ch led to the discovery of 
this method of electro gilding weic made in a cell at the 
citadel of Magdeburg in wh ch place on account of his 
participation in a duel young Siemens was at the time a 
prisoner the chemicals and ippiratus employed being 
procured and smuggled into the fortress by a fncndly 
chemist of the town In the sec nd place it was the sale 
of the patent lights in this invention in England which 
supplied the brothers Werner and William with the 
necessary funds to ciiry on ther expenments and so 
helped to lay the foundation if the important firms of 
Siemens and Halske in (icrmony and Siemens Bros in 
England 

Although still in the army, Werner Siemens continued 
his scientific expenments the next discovery of im 
poitance having reference to the insulation of electnc 
Wires wath gutta [lercha When the newly discovered 
substance, gutu percha, was first put upon the Enghsh 
nuulcet, William Siemens sent a kpecunen to his Mother 
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who being at thit time engaged m an attempt to discover 
a practicable ncthod of insulating underground telegraph 
wires immed itely proceeded to try if this substance was 
suitable for the purpose and fimnd that even a thin layer 
when freed from mnisturc possessed sufficient msulating 
power In odd tio i the property which gutta perchat 
possesses of becom ng plastic ^ sticking together when 
heated appeared to ren ve the difficulty of making sound 
jomts between the se{ irite pieces of the covenng At 
first a hot gutta perch i sti p w is pressed ratmd the wire 
by means of grooved rollerv and cables insulated in this 
way were used on i short undeigraind telegraph hne 
between Bcrhn md ( mss Beeren as well as for ffie sub 
marine mines the first f their kind which Siemens laid 
down for the defence f Kiel harbour It was found 
howeyer that the method of covering was defective since 
the material rolled round the wire often did not stick well 
together In order to overcome this difficulty Siemens 
in conjunction with his fiturc partner Halske invented a 
machine by means if which gutta percha could be con 
tinuously pressed round the wire without any seam The 
plastic gutti percha is in this machine foiced into a 
metal box having a number of holes drilled through two 
opposite sides the holes on the lower side being of such 
a sue is to just illow the passage of the uncovered w re 
while the holes on the upper sdc up the siw: of the 
finished insulated wire 1 he win s pass through the lower 
narrow holes into the space filled with hot gutta percha 
and come out through the upper holes covered with a 
unifinn and seamless coating 
In consequence >f the perfection with which wires 
could be insulated by th s new meth h 1 Siemens was 
employed m designing and lay ng the Prussian State 
telegraphs and in this connection dlvised a method for 
testing the perfection of the insulation dunng the manu 
facturc of the cable and also a system of tests for locolis 
ing the position of any faults which might occur after 
the cable was buned m the ground While superintend 
ing the laying of the Red Sea cable these systematc 
tests were further plab irated by Sie nens and the success 
which attended the laying of this cable as well ais the 
numerous others laid by his firm may be triced n a 
great measure to the severe and continuous testing to 
which the cables were subjected dur ng the process of 
manufacture ind the subsequent 1 tying 

In prietcally all the earliei telegriph Ines of the 
I russian telegraphs underground conductors were em 
ployed since birmens considered they were bcttei than 
overhead conductors being less Ii ible to mal c >us 01 
iccidental injury In add lion they irc unaflcctcd by 
the atmosphenc liectrcity which in a dry climate often 
renders the overhe id bnes unwork ible Although these 
underground Imes were nv after years a source of con 
slant trouble on account of the frequent break, downs 
attnbuted by Siemens to careless ana defective repa ring 
yet their use led him to two very interesting discoveries 
In the first place he found that an underground cable 
acted like a huge Leyden jar the c ipper conductor form 
ing the inside md the moist earth the outside costing 
On this accemnt it was found necessary to design special 
apparatus to work satisfactorily through these under 
ground lines, and the practice obtained in designing such 
instruments must have stood him in good stead when he 
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came to deal with lubmanne cables, in which the same 
capacity effect is met with The second pomt was the 
observation that \ery strong earth currents -that is, 
electric currents through the crust of the earth— were 
jnroduced whenever the aurora boreahs was visible 

There is one paper which, although it is included m 
the first volume, certainly describes a rather amusing 
practical application of electricity Werner Siemens 
with a party in fnends, had ascended the Cheops pyramid, 
ind after reaching the top they noticed that the wind, 
which had been continually increasing in strength was 
msing the sand of the desert with a continuous whirling 
motion “ When it had arrived at the highest step we 
noticed a whistling noise, which I ascribed to the in 
creasing violence of the wind The Arabs, who were 
squatted around us on the nearest steps, sprang up 
suddenly with the cry ' Chamsin,’ and held up tiheir fore 
finger m the air There was now a peculiar whistling 
noise to be heard, similar to that of singing water We 
thought at first that the Arabs srere uttering this sound 
but I soon satisfied myself that it also took place when 
I stood upon the highest point of the pyramid and held 
up my own forefinger in the air There was also a slight 
hardly perceptible, pnckling observable on the skin of 
the finger which was opposed to the wind I could only 
evplain this fact obsetved by ill of us as an electrical 
phenomenon, and such it proved to be When I held 
up a full bottle of wine, the top of which was covered 
with tiafbil, I heard the same singing sound as when 
the finger was held up At the same time little sparks 
sprang continually from the label to my hand and when 
I touched the head of the bottle with my other hand 
1 received a strong electric shock It is clear that the 
liquid mside the bottle, brought into metallic connection 
with the metallic covering of the head of the bottle 
through the damp cork, formed the inner coating of a 
Leyden jar, whilst the label and hand formed the outer 
coatmg \^en 1 had completed the outer coating of 
my bottle by wrapping it in damp paper, the charge 
was so strong that 1 could make use of it as a very 
poweiftil weapem of defence After the Arabs had 
watched our proceedings for a time with wonder, they 
came to the conclusion that we were engaged m sorcery, 
and requested us to leave the pyramid As their remarks, 
when interpreted to us, were without effect, they wanted 
to use the power of the strongest to remove us from the 
t«^ by violence I withdrew to the highest point, and 
folly chaiged my strengthened flask, when the Arab 
leader caught hold of my hand and tned to drag me 
away from the position I had attained , at this critical 
moment I approached the top of my flask to withm 
stdking distance of the tip of his nose, which ra^ht be 
about 10 m m The action of die discharge exceeded 
my utmost eiqiectation The son of the desert, wdiose 
nerves had never before received such a shock, fdl on 
the ground as though struck by lightning, rnsh^ away 
with a loud howl, and vanished with a great spnng fiom 
our vKmity, followed by the whole eff his comrades 
IVe bad now a foil opportunity of carrying out our 
expenments * 

Before when Siemens published his paper 

On a rhpdadhcible imit of reslstimce, there was no 
gen e uP y aocqited unit, so that it was impossible 
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to compare the results obtained by any one observer 
with those obtained by any other The need of 
such a unit is very well illustrated m one of the early 
papers in these volumes, where the unit of resistance used 
in an investigation is said to be the resistance of an iron 
telegraph wire 3 m qi thick and 100 Russian versts long ' 
At the present day, with our well defined systems of 
electneal units, it is almost impossible to imagme the 
difficulty and confusion which must have existed when re 
sistances to take one example, were stated in such terms 
as that mentioned above It is true that Jacobi had 
previously proposed as unit the resistance of a certain 
copper wire m his possession, and had issued copies 
of this unit These copies, however, vaned so much 
one from another as to be quite useless for the more 
refined and accurate measurements which the previously 
mentioned tests for localising the faults in undeiground 
conductors rendered necessary Weber also had pro 
posed his ‘ absolute ” unit of resistance, but at this time 
no trustworthy expenments had been made so as to 
embody this ibsolutc ' unit m a matenal lesistance 
Siemens was thus led to the adoption of another arbitrary 
unit of resistance and for this purpose chose the lesistance 
at 0° C of a column of mercury 100 c m long and having 
a cross seebon of one square millimetre He employed 
mercury, since it can be Lomparatively easily prepared 
m a practically pure state, and being a liquid its molecular 
condition and hence its resistance, docs not alter with time, 
as It was quite possible that of a solid metallic wire might 
do This unit, known as the Siemens unit came into 
very general use particularly on the continent Never 
theless, the Pans Congress m 1881 decided to use as 
the internabonal unit of resistance the nearest ai^roach 
possible to Weber’s "absolute unit, in order to bring 
the resistance unit into agreement with the other electrical 
units On this subject Siemens says — > 

' It was certainly somewhat hard for me that my 
resistance unit arrived at with so much trouble 
and labour which had, speaking generally made the 
first comparable electneal measurements possible, then 
was employed for more than a dccennium through- 
out the world and adopted as the legal inter- 
national standard resistance for telegraphy slmuld have 
suddenly to be set aside with my own co operation ” 
(biemens was the German representative at the Pans 
Congress ) " But the great advantage of a theoretically 
establubed system of standards consistently cam^ out 
necessitated this saenfioe offered up to saence and the 
public interest ’ 

One cannot help sympathising with him in this matter, 
for It IS always hard to disown one’s own offspring, 
parbculoriy after they have had a comparatively long and 
bnlhant career 

Most of the earlier papers in both volumes deal either 
directly or indirectly with telegraphy In the renaming 
portions of either vdume, however, a very prominent 
part u played by papers and invenbons in connection 
with the conversion of mechanical energy mto elec- 
trical energy In connection with a form of magneto- 
dectnc machine, 1 1 one in which the magnetic field is 
produced by permanent steel magnets, for use m tele- 
grpiffiy, Siemens mvented a ftmn of armature, whidi 
has smee been known as the Siemens armature. Tbs 
anoature IS shuttle-shaped and has an mm core, crass 
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«ection being something bke an H, and has the wire 
wound longitudinally 10 the two grooves WiWe, who 
may be said to have token the first step in the direction 
of the evolution of the modem dynamo, combined two 
machines with Siemens’ armatures, one a small magneto, 
the other a large madune with eledrb-magnets m place 
of the permanent steel magnets fhe armatures of these 
two machmes were rotated, and the current from the 
magneto was led round the electro magnets of the other 
machine In this way, dm magnetic field in ahich the 
armature of the laige machme rotated, was very much 
stronger than it was possible to obtain with permanent 
magnets 

“ rhe technical knowledge of the production of elcctnt 
current!, by means of mechanic-tl power had extended 
thus far, ’ says Siemens, “ when 1 uii;ceeded, in the autumn 
of 1866, in obviating entirely the need of steel magnets 
The well known feet that tW electric current driving 
an electromagnetic machine (motor] is considerabfe 
weakened by the induced currents produced in the wind 
ingfc of the clectio magnets, made it appear probable to 
me that by dnving a properly constructed electro magnetic 
machine nackwards, the slight magnetism remaining m 
the electro magnets must be considerably increased since 
the induced currents are then producM in the some 
diiection as those due to the existing magnetism 1-x 
penence confirmed m> conjecture I called this new 
kind of current pioducing machine dynamo elcctnc, as 
by It mechanical force is directly changed into elcctnc 
currents, whilst the magnetism only appears as an inter 
mediate product, not xs the real source of the current 
produced 

Siemens communicated a paper on this new dynamo 
electre michine to the Royal Academy of Sciences of 
Berlin, on January 17, 1867 A few weeks later, William 
Siemens, at his brother’s suggestion, communicated a 
paper to the Royal Society on this subject This paper 
was read at a meeting at which Prof Wheatstone, who, 
without knowing of tv enter Siemens’ discos ery, had been 
working at this question, read a paper embodying the 
same idea Some time afterwards it became generally 
known that a prosisional patent which had been kept 
secret, and which also covered this invention, had been 
issued to the Brothers Varlcy in December 1866 

It appears, therefore, that several people hit upon what 
may be called the dynamo pnnciple almost simultaneously 
f ram the feet, however, that Siemens was the first to publish 
the discovery, according to the usually accepted pnnciple 
introduced by Arago, there seems no doubt that his claim 
for pnonty is justified 

Tlus claim for pnonty with reference to the invention 
of the dynamo is made again and again in several 
addresses, &c, in the second volume As most of these 
papers are mere repeutions, one of another, it is very 
doubtftil whether any good purpose is served by pnnting 
more than one, since the reader becomes very tired of 
being taken over the same ground several times 

At the end of the second volume there are a number of 
patent claims, &c, for meters to measure electncal 
energy The demand for such a meter, which should 
cmnbme accuracy with a moderate cost, arose directly the 
supply of electric current for lighting and power purposes 
became at all general Such a demand in connection 
with ang electncal subject was, always for Werner 
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Siemens almost a mandate, and he at once devoted a 
good deal of tunc and attention to supplying this want 
The chief interest of most of the papers is, no doubt, 
historic, the two list of all, however, have a specul 
interest at the present moment in this country They 
form an appendix to the second volume, and have refer- 
ence to the foundation by Werner von Siemens of the 
Physico Technical Institution at Charlottenburg The 
reasons given by Siemens for the foundation of such an 
institution in Germ my apply to the case of our own 
country at the present day, for we are still without such 
an institution, though through the munificence of 1^ 
ludwig Mond, the region of usefulness of the Royal 
Institution It to be extended m this direction Siemens, 
during his long and successful career, had noticed that 
although the general st mdard of scientific education was 
probably higher in Get many than in any other country, 
the result was to produce not so much scientific wotkers 
and discoverers as teachers 


“Scientific investigation, he says “itself is nowheie a 
life vocation in the State oiganisation, it is only a per 
mined pnvate business of the learned besides their 
vocation, teaching business It must, bowevei, be 

pointed out as a waste of national strength, that highly 
gifted inquirers, ulents such as only seldom come to 
fight, are neavily burdened with proKssional (? profes 
sonal) labours, which others would perhaps perform even 
better, and art thereby in great measure withdrawn from 
science itself, to which they would bear incalculable 
service if they could give themselves up entirely to it 
But It IS a still greater pity that so many talented and 
highly cultured young students find no opportunity to 
carry out scientinc work The unfortunate consequence 
tn most cases is that scientific labours which would 
animate and fhictify whole domains nf life, remain un 
done, and that in the struggle for existence, talents do 
not develop or fell to the ground unreconised, Vhirh 
under more favourable nrcumstances would have been 
able to perform great things to the honour and to the 
material advantage of the country It is to be feared 
that the advantage of better scientific instruction 
and of more widely spread scientific culture, will soon be 
lost if U 18 not supported by State organisations 
fhese organisations would have to mlfil a double purpose, 
to advance scienufic inquiry generally and to aid industry 
by means of the solutioo of scientific technical problems 
and questions which are essential to its development 
In order to make clear the great importance which 
such an institution, well supplied and liberally endowed 
would have on the develojiinent of industry, a short 
retrospect of the history or this development 11 quite 
sufficient We sec this everywhere associated with pei 
sons and institutions, where it was possible by specially 
favourable conditions that scientific researches wjmt 
hand in hand with their technical applications rhe 
saentific light, which in consequence Iw technical com 
binations and methods, gave such mstitutioiis such a 
preponderance over others that the cost of expenments 
was not only covered by the higher tommerrial results 
but also whole branches of industry were radically trans 
formed by them, and new ones of great importance 
created This combinatiof is most easily realiMOle 
in chemical manufacture More unfavourable is, noM 
ever, the position of the trade# depending on mechanic il 
baii« £xact physical experiments demand much more 
costly instruments and specially prepared rooms . If 
the State, therefore, confines itself as heretofore only 
to looking sflfter instruction the mechanical crafts 
necessarily lag behind the chemical in their develop 
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Thus, spoke Werner Siemeni, a man who, by his long 
and eventful hfe, was specially qualified to speak with 
authonty on this subject, and t^ results which have, 
dunng the few years of its existence, already been 
achieved at Chailottenburg are proving him a true 
prophet 

In conclusion, wc may say that these \oIumes will be 
found most interesting, not only on account of the insight 
they give regarding the dev^pment of the electrical 
industry, but also on account of the interesting personality 
which pervades the whole W Watson 


ATMOSPHERIC PRESSURE OF THE NORTH 
ATLANTIC OCEAN 

RiparHhon de la Prttnm Aimotpkfrtqtu tur lOdan 
Atlanttque Septentnonal, tPapris Us Observations de 
1870 a 1889, ttvte la DtrecHtm Moyenne du Vent sur 
les Ixttoraux Par Ic Capitaine O Rung (Copen 
hagen 1894 ) 

T his Atlas, showing the monthly and annual atmo 
spheric pressure and prevailing winds o\cr the 
North Atlantic and connected seas, is a fine example 
of cartography and typography The monographs for 
this and the other oceans have generally dealt only with 
February, May, August, and November, but this work 
presents us with the results for each of the twelve months, 
and for the year, on a mean of the twenty years from 
1870 to 1889 

The really heavy part of the work earned out by 
Captain Rung has been the calculation of the monthly 
means from the nine years’ daily weather charts of the 
Danish and German meteorologists from December 1880 
to November 1889, including the similar charts of the 
Meteorological Council for the year ending August 1883 
This has been done for eighty pointb over the ocean 
between lat 10“ and 77® 30' N and between long 25® F 
and 80® W 

It being desirable that the discussion should cover a 
longer period than nine years, the twenty years ending 
with 1889 were adopted, these years being selected with 
the view of utilising the fifteen years’ means (1870-84) 
for this part of the globe which have been published 
in Buchan’s “ Challenger Report on Atmospheric Circula 
tion,” thus greatly feciktatmg the inquiry Fhe means 
for the subsequent five years were independently worked 
out, and thereafter combined with Buchans to make 
up the twenty years’ means The next step was to 
bring, by the usual method of diflfercntiation, the nine 
years’ means of the ocean stations to approximate means 
for the twenty years Table iv gives the means thus 
calculated for ninety two coast or land stations surrounding 
the ocean, and Table v for the eighty ocean sUtions 
The mean directions of the wind have been calculated 
for the stations in Denmark and its colonies , but for all 
other stations the data have been taken stm^taUr from 
the “ Challenger Report ” It mig^t materially have aided 
the enquiry in the north-westem part of the ocean if 
nteau for pressure and wind direction bad been calcu- 
lated and g^ven for the Labrador stations at Hoffimthal, 
Zoar, Main, Okak, Hebron, and Rama, the observations 
at wfoch have been published from 1882 to 1889. 
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The monthly and annual means for the eight) ocean 
stations, and the charting of the results on the thirteen 
maps, constitute the novel part of Captain Rung’s work, 
and must be regarded as a substantial addition to out 
knowledge of the meteorology of the North Atlanta 
rhis remark holds good emphatically as regards the 
northern half of this ocean, and for the five months from 
May to September Thus, for these months, we have 
now a more accura'te knowledge of the distnbution of 
atmospheric prcssiu’e and of the prevailing winds north 
of latitude 60“ than could have been obtained from any 
work previously published on the subject 

But such well merited praise cannot be extended to the 
working out of the results for the five winter months from 
November to March An examination of the Danish 
and German daily weather-maps of the Atlantic of the 
nine years for these 'months shows that over the whole 
ocean to the north of a line drawn from St John’s, New- 
foundland, to Vaicnfia, observations from a ship at sea 
IS an event of extremely rare occurrence The con- 
sequence IS that the monthly means for this important 
region, from which fresh information is so dcsir 
able, have been obtained wholly from the observ ations 
mode at the lind stations of this part of the ocean 
Hence the asiilts given in the Atlas cannot be regarded as 
a contribution to the meteorology of the cKe.in In this 
Atlas, what strikes one at first sight as new fact is the 
distnbution of atmosphenc piessure dunng the winter 
months from the south west of Greenland round by Ice- 
land to north of Norway, particulirly the three or four 
distinct areas of pressure a little lower than prevails 
generally over this itgion But a close examination of 
the daily weather maps themselves suggests the idea that 
these three or four low pressure systems may be no more 
than the outcome of an interpretation, made in construct- 
ing these daily maps, of the amount of pressure over the 
cKtan drawn fioin the pressure and winds observed at 
the land stations, the interpretation being made in the 
complete absence of observations at sea Ihus the 
observations made at the GrccnLind stitions since 1840 
amply show th.it tht winds on its coast are very greatly 
deflected from their true direction, as that would be deter- 
mined by the distribution of pressure, by the high ground 
and valleys near the eoast It is in this connection that 
a discussion of the Labrador observations would have 
come in so handy 

Captain Rung has raised a side issue to his report in a 
discussion of the distnbution of atmosphcnc pressure in the 
intenor of Southern Scandinavia, where the Atlas shows 
a singular local excess of pressure in the winter months, 
which excess is also plainly shown by his monthly means 
of the Norwegian, Swedish, and Danish stations In 
lotting closely at this matter, it is necessary to leave out 
of view the means for Dovre, Tbnset, and Roros, which 
approach to, or exceed, 2000 feet above the sea, their 
I positions not being suitable in discussing small sea level 
difierences of pressure such as are here dealt with We 
have calculated afiesh the January means for all other 
stations not exceeding €00 feet in height, for the •»rnr 
twenty years, and obtain a set of figures differing widely 
from those published m the Atlas, which give no coun- 
tenance to the idea of a local excess of pressure in 
I winter over this region To test the matter m another 
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way, several means for the same stations for ten years 
each from the observations of the last quarter of a century 
have been calculated with the result that none of these 
senes show an excess, the only variation being such as 
appears in the isobars of this region for December, 
January and hebruary in the maps of the ‘ ChalleHgtr 
Report P inally on companng the means for the twenty 
yeirs given in the Atlas with those we have newly 
Calculated the strange result comes out that to the north 
of a line drawn from near HemOsand in Sweden, to a 
point fifty miles to the north of the Skaw, the pressure 
means of the Atlas are all in excess of the other metns 
from 0030 inch downwards whereas to the south of this 
line, the pressure means of the newly calculated stations 
ire all in excess of those of the Atlas from 0030 inch 
downwards For now many >ear8, this error hi$ 
appeared in nearly all maps published on the continent 
showing the distribution of atmospheric pressure over its 
surface and it received greater currency by being 
adopted in 1887 in the Metiorologtc U Atlas forming part 
of Btrghaui Physical Atlu It is prob ible that the error 
would never have appeared, if there had been established 
in Southern Scandinavia a true high level Metcoro 
logical Observatory, that is an observatory situated on i 
peak such as we have in the Ben Nevis Observatory and 
the other high level observatories on the continent 


Ol/P BOOkSHhU' 

71 xt book of Anatomy and Physiology for Nurus Com 
piled by D C Kimber (London Macmillan, 189s ) 
This is a book of 368 pages on anatomy and physioloipr 
written b) a member of the nursing profession Ine 
author sutes that the text is compiled from many well 
known books, and that nearly all the illustrations arc 
figures taken from standard works On first taking up 
the book, we were surprised at the amount of detailed 
anatomy it is considered necessary to impart to nurses in 
the American training schools and we are told that the 
scheme of the book has been prictically worked out in 
class teaching So far is we c in judge, the class teaching 
IS conducted in a radically wrong way In the first place 
there are no directions for practical work anywhere in the 
book Anatomy and physiology cannot be taught to any 
one without observauon , and with women entering so 
pracbcal and serious a profession as nursing actual 
observation and simple experiments could be insisted 
upon and more easily carried out than with a class of 
school girls If the work is to be considered as a text 
book only, it is far too difiRcult to be put at once mto the 
hands of a nurse yet the author makes no statement about 
previous knowledge The descnptions given of structure 
and functions must surely be in many cases very difficult 
if not impossible, for beginners to understand, for such 
descriptions often consist of a few sendees slightly 
modified, apparently taken from full accdlfMI found in 
well known hooks Such detached sentences alone 
although correct enough in themselves, can lead to no 

K r understanding of the subject The book is 
ned with much detailed anatomy, such as of the 
bones, muscles, development of blood vessels, which 
although possibly of use to nurses, would have better 
given place to a simple, clean and connected description 
of the general structure and functions of the body The 
arrangement ifoierved in the book is not good, and Mme 
subjects are treated of in a wrong connection For 
NO 1334, VOL. 52] 


instance, the diiiposition and action of the muscles of the 
eyeball are considered in the chapter on muscles in 
general, as is ilsi the action of the muscles of respiri 
tion, and these descriptions are consequentlj inadequate 
There are instances of anucipation of topics, strange 
sentences thrown in which must be unintelligible until 
matters treated of hur have been grasped In the 
chapter on the hcirt the luthor describes almost 
at once the irrmgcincnt of the muscular fibres 
of the chambers be foie even a general desenpuon 
of the organ is given or the words auncle 
and ventncle defined n fact the whole descnption of 
the heait should be much clearer and the account of its 
action fuller and more ac unte It would be easy enough 
to point out some loose ind erring statements, and one 
or two mispnnts we arc told for inst ince that water is 
produced “ when two molecules of ox>gen unite with one 
of hydrogen It is far the best for nurses to learn the 
anatomy and physiology they require from anatomists 
and physiologists, and nursing from nurses The book, 
however contains a full and excellent glossary 

Calcareous Cements their Nature and Usei By G R 

Redgrave (london C Griffin and Co limited, 

1895) 

Many valuable contributions to the wide literature of 
cements have appeared from time to time in the engineer 
ing and chemical journals devoted to the industries 
Several of these arc of foreign origin 

The author of this work is to be congratulated on, 
having collected in a hand) volume of 333 pages all 
the most interesting and important facts dealing with the 
history manufacture testing Ac of Calcareous Cements ' 

Ihe volume is divided into sixteen chapters and eight 
ippcndices The first three chapters are devoted to a 
historical review of the subject and then follow in 
systematic order chapters dealing with the various 
stages in the manufacture of Roman and Portland 
cements 

Chapter viii contains a shoit but accurate account of 
the researches of tremy Le Chateher and Landnn on 
the setting of cement The author has given to the 
subject of cement testing its fullest importance the various 
meUiods and appliances for determining the strength of 
cements are rally desenbed and the use of Unwins 
formula is clearly stated The list chapter deals with 
difierent specifications for cement In connection with 
this subject the author deplores the w int of a uniform 
and generally accepted system of cement testing in this 
country and m the hope no doubt of stimulatmg con 
Burners and manufocturers to an agreement he gives in 
Appendix £, a full translation of the German standard 
tests 

It IS not encouraging to find that an industry which 
onginated in Lnglmid with the work of Aspdin and 
Smeiton 1$ slowly but surely passing over to the cm 
tinent The annual production of cement in (lermany 
equils that m !■ imhnd but that is not ill starting with 
raw materials of an eneedingiy un/as ouraNe character 
Germany produces 1 finer and more reliable cement than 
that manufactured in h ngland, and at no greater cost 
French cement is also as a ndc superior to the English 
article 

A figure of Scheibler’s or any other form of calcimetcr, 
in the chapter on chemical amdysis, due to Mr Spack 
man, would help to make the work more complete in 
Itself, and Schumanns convenient apparatus for deter 
mining the specific gravity of cement is not mentioned 
the cumbrous Keates bottle is alone desenbed and 
figured 

The illustrations thirty in number, arc good, and die 
book M supplied with a very complete mdex 
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LETTERS TO THE EDITOR 
[7%* Ethter dm mt keU kimutf rufmH ilt idt tptmmu 
frttstd by kis ti mvftmhn ^ JfMtr am kt trndm 


pumutrtftt mitnM /a> Hkt or tmy aktr fmt 
No nehc* *t OdtH of tm mym a u cmmmmtahmx ] 

The Origin of the Cultlveted Cinereria 
It eppean to ne that Mr Bataaon ven Imperfectly appreeiatea 
le nature of the problem of whudi be hu haauded what I 
n m coondered ariutMo. 

— .„.er I pomtod oat hneffy t.„ „ — 

ja wluch he had to &ce m autaatantiating hu 

Mr Bateaon la, l» reputatloo, a aeriooa Mturaliat, I think it 
wa« hu duty to take up the dialtenge which I virtually threw 
flown to hnn, and deal with the poiiita which I brought under hu 
conuderation Thu he hai not chooen to do but falli back 
agam upon hu “hiatoncal evidence'* and hn dialectic 
Now I mult oonleaa that 1 am myaelf aa mnch_bored aa 
idi the “ 


It may, however, be uaefiil in aayiiu all that 1 intend to aay 
reptv to Mr Bateaon, to make a Km general remarki on the 
whole aul^t 

It u apparently the fiuhion nowadayi for the younger biology 
to undertake the njci inaHuilioii of the Darwinian theory ^e 
field u undoubtedly open, and poitenty may aafely be truited to 
appreciate the value of their latioari But I cannot but obaerve 
that aa^utween them and the audior of the theory, theie u thu 
fhfieience Mr Oarwm, aa he haa told ua, spent the beat part 
of hb lile m atudymg patiently and idbiig critically a vaat luau 
of obaervation and fact Ultimately lie permitted himaelf 
lo draw certam coocluiiona. The nmlt u that if yon take 
any itatement which Mr Darwm haa put forward, you 
may feel aaeured that bdiind it u a formidable body of 
carefully coiuidered evidence not likely to be upaet 
With the modem wntera on evdotion, the poaititm u 
caoctly the oppoaite Ihey launch their theonca gaily on the 
world, and on demanding their aubatratum of fiwU, one u told 
that that u a matter for future collection I myself am old 
foihkmed enough to thmk that, of the two methoda, that of Mr 
Di^wm H the aounder, the moro ocientific, and in the long run 


The 


to tEe eyea of oot one engaged m horticoltnml practice 
difficulty u that Km peraona poaaeaa either the aaenu&c capwair, 
the patience, or the leuure for lU profitaUe utiluation We 
want, m fiuk, for the purpooe a aeoond Darwin, or at leaat a 
Herbert 

In hia “ Variation of Aniroab and Plonta under Domeatica 
tion,” Mr Dorwm mode a nae which wan remarkably effective 
of the oboervationa mode by " practical men ’ m horticultunl 
literature They aervcdhupurpoaemeatablishing, aa hod never 
been done before, the amount and character of the variation 
which waa pooaible under artificial conditiona, and therefore, by 
analogy, under natural But tha claw <A evidence appean to 
me nnaatiafartory fiit the inveatlgatioo of the furthtr problem 
whxhu at the moment of Mipteme mtereat, the nature and lawa 
of variation itaelf I thmk that Mr Darwmaqueeaedoutof itoll 
that It would profitably yield Andfbrthureoaon theevidencr 
u not acientifio— that b to my, it waa never drawn up by peraona 
having m view the requiremenU of scientific exactitude Those 
who gave it have been preawd mlo court in a cause in which 
they never contemplate engaging This haa the merit of en 
auruig that theu evideiice is unhosaed, but it does not allow 


a' of Its nosnenebture Hortiealtunsta ore not, for 
the moat part, skilled botanists. When they give a jdant 
name, it is impowibte to be sure that it u what a technical 
botai^ would accept It m at if one ware reading the wntingt 
of a chemist, and when he mentioiied potassium, die doubt 
occumd as to whether it was not bthinm which was miendetL 
I do not maaa to imply any censuK on the hortKultunsts , 
they nde nmas current at the moment whicb are good enough 
for pcKtical pterpoees, though they will not stand a critical teat 
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But in after years no lechnical botanist would dream of accepting 
them aa unimpeachable 

Again, It has often been found that where remarkable hyfandv 
have been recorded, it hu been otceiteined fatter that no croea 
has m point of fimt been effected at ell Yet the ongmal 
annoancement will bequoted, and often haa been oa an undoubted 
evidence of the fimi 

I arrive, then, at the cfumctiaa that if any pnfitaUe use is to 
be madt of horticultnral experience m the atu^ of vanation, the 
so called historical evideiice will have to be diaearded Every 
step of the mveatigation must be made ttuder the actual eye of 
a competent observer, and nothing taken at second hand 

I will now return to the Cinctana The fcral fiwm had been 
kn^ lost to cnlbvatioii, but some yean ago it waa reintroduced to 
Kew firom the Cananea Mr RoUe, a membo- of my acienttfic 
stafir, illiutrated it in the GmrdmtH CknmtU in 1888, and 
pouted out the striking changes which it had exhibited under 
cultivation These have suhoequently mterested me becauae I 
have been endeavouring to collect fimU as to the rate of 


Now Mr Bateaon, solely on what he calls historical evidence, 
still asserts, and m tha fitceof the difficulties which I have pouted 
out that such a theory presents, that the modem Cineraria w of 
hybrid ongm Very well , let na assume that ai a provitional 
hypothesia. How la it to he tested? It u easy to see from on 
analcgouscase The horse and the xebn have been crossed, are we 
;ustifiM m aaterting that the last winner of the Derby is of sebra 
descent? Thecntena an. t^and I think two only (1) an 


obtained We can only fidl b 
I have attempted to show above, m a general aay, how bttle 
scientific value can ordinarily be attnbuted to this One cannot 
be sure that the asserted parents were what they are stated to 
be But my object aas not to undemine the weight of what 
Mr Bateaon has brought forward I accept it and reject it ok. 
wholly irrelevant As my friend Prof RoUeston aok fond of 
saying, it svunid be valueless evidence even to convict a poacher 
The fact that certam shrubby Cinennaa with hoary leaves and 
one with yellow flowers were crossed (if they really were) early 
in the century, proves nothmg as to the existing Cineraria, any 
more than the cron between tne rebn and the borse does u to 
thejarentoge of ary existing horse 
Tneie shrubby Qneraxiaa were, as Mr Bateson states, pro 
pogated by cuttings (they are not too easy to stnke) and hke 
many other interestiiw plants, they disappeared from all but 
botanic gardens towards the middle m the present century 
Aa I am quite unable, then, to attach any weight to the so 
called hntoncal evidence, tjMhise I fiul to see that it estsblislica 
any fihation between the Pluta with which it deals strikingly 
different os they are and the jdant with which I am deahng, 
thun. la nothing left but to try ( 3 ), and see what evidence of its 
parentage the plant lUelf afiliras. 

Now, It u well known that organisma of hybrid ongm pre 
serve, in some degree, their parental characters, and tnii haa 
even been shown 1 1 be true of their histological tlements 
Modem taxonomic botany has met with consideiable success in 
the anolysu of plants of hybrid ongm into their constituents 
The Fkxus have in consequence been cleared of a multitude of 
dubioiu plants, the real nature of which can now be accounted 
for And the validity of the method has been cateblitbcd by the 
reaulu of a corresponding syntheaii V?t bad, then, no hesitation 
at Kew ID apfdying the test to the Cineraria Althou^ U had often 
been examined before, snth the assistance of some members rf 
mv staff I made a fre* examination I took eopioas apecimena 
of Cuurana iruenta, and of an average cultivated form, and 
catefidly compared them point by pomt Except in the multi- 
pheauon of the floreU m tne heads, especially of the ray floreU, 
we could dntmguuh no tangiUe motpholorical difference In 
fiut, having accidentally mixed up leaves bdos^ing to the two 
poreds, I found myaelf unable wtth any certamty to refer thorn 
back again Thu 11 pretty cooclunve evutence of the octua) 
mwpbdogical identity of the vegetative organa of the two pUnti 
The next thing was to compare the cnUivated Cmetarliisnth 
itf reputed shrubl^ “ h ist or ical ” parents. These present 


raxia does not present the small^ trace of any one of them Aa 
Stir, then, os the matter admits of investuiban at all by any 
known methoda, I regard the eonehtsion srhSeh » gefier ril y 
accepted here as a sound one At any rate, it leau on a carefiil 



NATURE 


^9 


Ma\ 23, 1895] 


coMidention of the objective iacte which Mr Batewn wholly 
«hiik«. 

I now come to the other pouit I put colour cbaim entirely 
onde for reason! which seem valid to me, and which Imay take 
another omortunity of exjdaining Apart frmn these the 
cultivated Cuieiana exhibits no variation &om the feral form 
which may not be dcKnbed as dimensiunal While the fidiage 
has remained approxunately constant, the looia corymbose habit 
has been contracted into a tight coiymb, and the heads of flocetv 
have been enormonsfo enlarged While the fetal form stands 
about five feet high, the cultivated one u abont eighteen inches 


1 am disposed to restrict the term “sportnig” to a defimte 
motphcdiMiical change such as is exhibited in the flowers of the 
gaito Oiysanthemum and recently in the occurrence of an 
“ ivy leaved ’ form of the Chinese Pnmroae But except a race 
of so called douUe Cinewnas, which did not take the public 
fimcy, the history of the gaiden Cinerana does not |wesent as fiu- 
as Itoow any trace of a real morphological ehaim If I might 
venture to use a mathematical analogy, I should say that the 
form the Cinerana function has remained unaltered 

hiow the object of these dimensioiial ebangea hat been to 
make the plant worked upon handy and cpnvenient for decorative 
purposes Those pomts which were unessential for this pur 
pose have been unconsciously neglected and their stability has 
not been aflected But I do not doubt that if it had been other 
wise the Cineraria might have been brought by this ume to any 
configurstion which the cultivators fancied 

As fiur as I can make out, the transformation of the Cmerana 
has taken about sixty years to effect Mr Bateson will not 
comjplam if 1 quote a few words from one of his own authorities 
of aniut that date — " One species especially ments cultivation 
vix C irutHta This may be regard^ as the parent of nuiny of 
those beautiful varieties which are an successfully cultivated by 
Messrs Ht nderson Mow my memory of the cultivated Cinerana 
goes back some thirty years I can remember when it was a rather 
lanky plant about half the height of the feral firnn, with a 
somewhat lax inflorescence and far smaller flower heads than ate 
now to be seen 1 he present fiuhionable Cineianas with a verj 
■condensed inflorescence and very large flower heads, only date 
beck some ten or twelve years 

I see therefore, no reason for aliandorpM my assertion that the 
■evolution of the modem Cinerana has been slow and gradual, 
■and not f<r iaUnm and thu is m accord wnth general horticul 
tural expenence As soon as a new ^nt is mtroduced, every 
one wants to get a form with bigger fiowers or floral structures 
than anybody else There is only one secure path to this 
result, and that is \iy taking advantage of seminal variation 
and selecting the minutest trace of chimge in the desired ditec 
turn By patiently and continuously repeatum the operation, 
almost any demed retult can be obuuned The horticultural 
gamUer may hope to reach it by 1 sport hut he will not 
AnthnnwK ukemnanum is a good illustration Introduced in 
1863, It was little more than a cunosity , now its enormous and 
brilliant spathes are a conspieumts object at every flower show 
Thu has simply been accomplished by progressive selection 
working on seminal variation 

Mr Meson has now the coolness to say that ' the hybnd 
ongm of cultivated Cinerarias u of siilxmlinate interest All I 
can say is that in that case it u a pity that he wasted three 
columns of NATDkB wnth a discussion of the subject I should 
have thought myself that it was a matter very corutderable 
imjxirtatice indera to be able to finrn vn approximate idea of the 
Amount of change m a given time in an unnuxed ipecies, and 
, so obtain some measure of the possible rate of evolution, at least 
an regard to-dimeniioiial characters 

For my port, I think that m the study of evolution we have 
had ewwgh and to spare of fiuiie theonsuig 1 infinitely 
prdfei the sober methoa of Frof Weldon, even If it should run 
counter to my own preposMssiont, to the barren dialectic of Mr 
Bateson W T Thiseiton Dybb 

Rqyal Oasdeni, Kew, May 13 
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now being calle I by Prof Uellmann’t admirable fimsnmle tepn 
duc^ the earbest geomagnetic charts ^ 

The first reproduition m lacsnmlec^ Halley s chart vras under 
taken fyO B Airy md published in ** Greenwich Obaervotions 
for i8m Airy wss lui to do thu by reason of the fact that 
he conld find no geomagiietieian of tau tune who had ever seen 
Halleys chart After diligent mqnuy among academies and 
libraries at home and at r ad it was found thst Uie British 
Museum possessed a coj y and it was believed, the 0mh copy 
extent Smeethen Pr<r lUllmonn hss succeeded m tiacmg two 
other copes, one at Hamburg (Stadt Bibliothek) and one at 
foins (Bibhothfque Mitionali) and has also, since the jiublication 
of bu book (as he has just informed me], come into pomcssion of 
a COOT himself 

I tevn. personally tvammed the Hamburg and Puu copies, 
and, during a bnef stay m London m March, also the co^ in 
the British Museum used by Airy I have found, moreover, in 
the British Museum three other Halley t haru and two Dutch 
rejsinU By a careful and enlical study of these various comes, 
some new li^t w thrown ujx n the publication of Halley’s thart 
To make this apparent, some wearuome details with rejmrd to 
the various copies will be necessary 1 will begin with the mtuh 
Museum copies 

Catalog No 974 (5) — ‘ A new and cunett Sea chart of the 
Whole World, showing the Variations of the Compass as they were 
found in the Year 1700 by Fdmund Halley Date (aceming 
to the Catalogue), 1701 

The above u the Fnglish title of the chart referred to at 
tunes by the Latm title * Tabula Nautica, Ac This copy 
appears to be the one used by .Airy in his facsimile reproduction 
of the Halley chart publishea In ‘ Grtenwich Observations for 
1869 which in turn has bein usid for Prof Uellmann s repro 
ducUon Therr is no date on the chart nor the name of the 
pubhshuig firm The date 1701, assigned hitherto, is pobably 
due to HallOT s defence of his chart, containMl m Phil Irons 
vol XXIV (Unabridged), 1714 Ilalliysays p 163 “toexamine 
the chart I publishra in the year 1701, for shewmg at one View 
the Vanaliona of the Mafinetical Cmpass, in all tkoae Seas with 
which the Lnghsh Navigators are araiumted But we find 
that the abose nnmbei is dedicated “To his Royal Highness 
Pnnee George of Denmark, Lord High Admiral of Fngland 
Generalissimo of all Her Mapstie s hofces.’ As Pnnee (^rge 
consort of Queen Anne, did not bear this title until April 17, 
1702,* It IS evident that thi abovv number is either not the 
original Halley chart published m 1701, or it is a repnnt with x 
later dedxaition If it is to be repvded as an ongmal Halley 
chart (not a repnnt), then a date between iTox and 1708 must be 

E it, as Pnnee (>eom died October 38, 1708 It was pub- 
probobly not fer m>m 170a, and is m excellent condition 
No 973(15) Same title as previous number Date given in 
the Catalogue, 1720 (?) I found upon exominatioa that this is 
identKal with No 974 (5) The Catalogue date u doubtless 


laijge folio atlas contaimng a repnnt 
_ the name of the pubtishmg firm, K 
Mount and T Pue, iM having in additwn an extra itnp, from 
90’ to 160’ E of I«ndon posted on the left hand side, so that 
the chart now embraces43o‘’ of longitude instead of 360* os before 
The Hamburg and Pans copies are exact dupbeates of this, the 
only diffnence being that thty have pasted below a stnp beonng the 
explanatron of the chart by Halley Prof HeUmann, m the work 
cited, bos given us the Hambuig text The Fans text diSers in the 
orthogn^y of a few words, and m the spacing of tome of the 
imes It appears to be the idder text, as bdow it we find the 
name of the firm ai R and W Mount and T Page, while tlu 
name of the firm on the Hamburg taxt u Thomas Page xnd 
William Mount, and the former I have aKertained to have been 
the earlier firm Thu Fnglish text I have fiuled to find 
attached to the Bntuh Museum copiea * 


Hsilw W Whwtai J C 
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'^ViaSttdaTboym a Hirary tTTvb^.’Load^ 
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Nos 974 (6) uid 974 (») •»« Dutch editions hgr R and I 
Ottens of Amsterdam, of the Halley chut u modified and 
found undirNo S ria (6) The base of the chart has been 
changeil but not the bnes of equal sanation Thededication to 
Pnnee Oeorge has been omitted The datM asnsnul by the 
C atalo|>ne are respectively 1735 (?) and 1740 The a»ef interest 
in these Dutch repnnts lies in the fiwt tlmt they have a bnnch 
text pasted on the left hand side, and a Dutch text on the right 
hand side over Halley s name 

No 974 (4) ‘ A new and coneet Chart showing the Vana 

ti ins of the Compau in the Western and Southern Oceans as 
observed in y* Yeu 1700 by his Ma"** ( ommand )iv Kdm 
Halley Date msen by the Catalogue, 1720 marked doubtful 
rhis chart extench, from 59’ N to $9“ S , and from ai4' E to 
100' W of London It w endoaed by a border , the base of 
the chart is entirely different from that a 974 (O yet the equal 
sanation bnes, as lar as given, are identical with those forthe same 
region on 974(5) In but one respect u there a difference in 
the lines, vir in no case are they dmwn over the land and in a 
few cases, also, they -ure sbghtly extended It contains in addi 
tion the course of the JParameur JhtiJi, the ship in which Hallev 
made his observations 1697 1700, with the chief iid of which 
he drew the equal variation lines for the Atlantic (foean lint 
the matter c f chief importance is that this chart is dedicated to 
Ktng WtUtam III Hus fixes lU date William III died 
March 8, 170* It is highly probable then that this is the 
chart publt<hed in 1701 refemd to by Halley in the ab ise quo 
lalion and, in consequence the anginal Halley h xrt It is 
moreover, reasonable to supprse thit Halky would dedicate 
his first chart to King William III who had furnished the 
means for the making of the observations ti whieh the chart 
was due 7 his chart has escaped the attentun of all giomag 
neticuns and bibli graphers and the British Museum e ipy may 
be the only me in exlsleiKe ' 

Another matter of hist meal intt rest apparently unkn >wn to 
all nuKlem authors m terrestrial magnettsm was ascertained 
I find It asserted that the frenchman, 1 1 Duperrey was the 
first (1836) to construe t the Magnetic Meridians for the whole 
earth f e those bnes on the earth s surfree marking out the path 
described by full swing the direction pomted out by a compass 
needle It seems however that this honour should be accorded 
to an Fncbahman, Thomas Yeates, who in 1817, jxiblished 
a chart of the I ines of 1 uual Magnetic Variation arc impanied by 
a • New and Veeurate Delineation of the Magnetic Mendnins ’ 
A second edition of thu chart was publuhed m 1824 Copies f 
both editions were found in the British Museum 

Washington, Apnl 20 L \ Bauer 


^ The Unit of Heat 

"’Dr Jot V s strictures on the units of he it at present in use 
will meet with a ready endorsement from those wh j have worked 
on calonmetry The Urge calone is too large for cunvemence 
m most esses, and the small calone is too small while the con 
fusion created by difierent wnten using different units with the 
same name ts scarcely reduced by their wnting one with a capital 
and the other with a unall t A unit of convenient magnitmie 
would be one equivalent to about lOO small calonea, and too 
cakmes has, md^, been adop^ ai a unit by more than one 
smter on thermochemudry There 11, however, what may be 
termed a natural Quantity which u nearly equivalent to such a 
umt, namely, the neat of fusion on one gram of water at o* C , 
whidi IS nearly eq^ty cakmes This appears to be just as snitable 
from other pomts of view as the heat of vapontstion of one gram of 
water at constant temperature and 760 mm pteasure , and jf thia 
Utter cim be ncomm^ed on the ground that in defining it we 
tepUoe the thermometer by the barometer, the former will poesess 
the superior claun of (for all practical purposes) not depending 
even on the barometer 

If I remember nghtly, thu umt haa already been adopted m one 

No dou^tSh«tf'rf^on of water requires redeterromation , 
but It should be determinaUe with quite as much sccuiacy os the 
heat of vsponsstion 

Ncithrr of these proposed units, however, possess what should 
be the chief cbaiactcnslic of a physical umt, namely a sim{de 
relation to other amts, and beibie adopting either of them, it 


has foonS ^l'^"%oaiikr jn hu Leu do Pan 1776 tnd 

177ft bss Mrodooid It Praf Helluanns eon ef d>* Hsltey chart n a 
dopUcauerOeM, No 8 t» (O »bh tbs axoiptian that a aobraou hot 
3to*ofloa|itadt It afao has no «nt 
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would be well to consider whether some convenient umt related 
to say, the electrical units, could not be adopted A Committee 
of the British Association would be a body most suited to m 
vestigste this matter 

For practical purjioses, a quantity which u even of greater 
importance than the magnitude of the unit adopted, u the leUtive 
vafoc >f the heat capaaty of water at difiSrrent temperaturei 
In spite of the large amount of work winch has been expended 
on thu subiect, great uncertainty still prevails rexpecting it The 
luat capacity of water and the heat of fusion of ice, are sul^ecta 
which I haie Ixen for some years mtending to turn my attention 
to, and the work is now practically in band 

Haipenden May 4 Spencfr Fickfring 

My olnection to the latent heat of water umt is that thu u an 
inaccesaiNe unit c n account of the difficulties attending measure 
ments with the Bunsen calorimeter 

Some years ago I began experiments on a gravimetne ice 
calorimeter I have not had leisure to go on with them but the 
lesulu obtained wire very encouraging The substance was 
cooled below o while lianpiu suspended from one arm of a 
chemical halanee 1 his was eficcteil in a double walled chamber 
of copper A tulx stopped liy a plug connected thu chamber 
with a reiervoir if water and clear broken ice fhe water was 
previously boilel to ixpel air On raising the plug the water at 
O flows rapidly into the calorimeter, and a shtll of clear ice forms 
upon the siibstanci 1 he effect on the lialance is notcil and by 
observing the chongi I buoyaiwy upon the melting of the ice, 
and knowing thi density of ice at o , the mass of ine latter lan 
be estimated Ihe weight measurement will extend t aliout 
o 5 of a calone In Ihe steam calonmiter the weight measure 
ment extends (i o 1 calone or even len 

There is of course muih to be «id for l thermo dynamic 
umt 1 he qiiesti >n is rertainly deserviiig c f having the opinions 
and views ol srientihi men folly expressed upon it as Mr 
lickenng suggests V glance at ani of the recent accurate 
thermal work di ne m England will show what i onfiisic 11 there 
exista as to whit is thi cal >ne an 1 as to how all the jiet caloncs 
of various jihysieists arc related T > render many >ld measiin 
ments of value this last question should lie detided Itieminds 
one of the slate of thi rmometry m De Saussure s time 

TnmtyO liege Diillm. J JOLY 


Reputed Tracea of Negrito Pygmies m India 

May I he pernutte I 1 > suggest to readers of M t^atrefoges 
work on th< 1 ygmies the I nglish edition of which has neently 
been reviewed m N \ 1 1 Rh to pause before accepting his con 
elusions as to tri es f Negntos lieing found in (leninsular 
India 

The evident i he relies on partly consists of a lescnptionby 
M Kousselet of a half starved wamlerer from Sirjuga whom 
he assigns to the race Bander Lokn ( >r as it is ]>nnted in the 
I- nglish edition Bendra I okh) and the inlie Djangal Any 
Aiqjlo Indun with the slightest knowledge of the language, not 
to say of ethnology would be amused at such nicknames being 
applied as definite racial terms The finit nmpi} means 
monkey people (equivalent to Hvage), as applied liy dwellers 
m the plains to the wilder inhabitants generally, and the 
second, if it can be md to mean anything in the form presented, 
u simply 'jongli, ora dweller in jungle 

The portrait of this “ Djongal,” from a rapid pen and mk 
sketch, IS a caricature of a somewhat exceptional and by no 
means typical individual, and affords no trustworthy material 
for an eUinological discussion 

The ‘ fever stricken inacceanMe ’ region Sitiuga ^ from 
whence thu specimen was a fbgitive, accoraing to M Kousselet, 
M well known tome, and when travelling there I tpent some days 
m the company of the late General DaUon , and not only then, 
but in coDDcetion with the production of his great work on 
the Fthnology of Bengal, to which I had the privilege of con, 
tnbniing, I Md many converaationa with him reguding thetnbes 
of that remon 1 was, moreover, well aoanauit^ with the true 
NegntosctftheAndmmaru, of whom I hod then already seen many , 
and 1 do not hesitate to my that I never met with the slight^ 
trace of a Negrito element among the nuraerous tnbea 1 braune 
acquainted with duting many years travelling m the hilly traetn 
of Western Bengal, the C^nd Provinces and the Northern 
Provuiccs of Modrat Individnali belonging todifiSfrent tribes 
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with early, not retllr wodly, hair are occasionally to be seen , 
but 1 venture to think that such occasional Creaks ore casual, and 
sriiolly without stgmCcance , although th^ wete retpuded os 
evidence of a McgioKl element m the popuhUion by the late Sir 
George Campbell 

As, m consequence (£ the statements and theones of M 
Qnatielages, the idea is already spreading that traces of pygmy 

O Jjg T-J- 


Negnto races ai 


e ^a^^« Indl■^ 1 contem 

at the time, on the tnbeslmk with m tnvel^ the wild regions 

referred to I shall therefore say no more at present, save that 
the evidence culled by M (^trefiiges out of Creneral Dalton s 
hthogiaphed {mnips— one 01 a girl with her hair tropfed short, 
and another <3 two somewhat curly headed Sonthals — in support 
of his theory, is not merely feeble, but is liable to mislead 
Sir Wm hlower has raerred to the use by M Quatrefiigcs of 
the term Mincopic for the Andamanese As be points out, there 
IS m reality no such term How it orwnated, though lung 
unknown, has been suggested by Mr Mon Its dcnvalion 
foiled even the acute research of ^ir Henry Yule Its first use 
was by I leut Coltbrooke in the year 1795, but it has n t been 
recognuad in any Induui dialect and does not seem to havi 
ever been in use among Anglo Indians any more than is the 
name 7ehu which is u^ m s >me ]■ uropcan languages ft r the 
humped cattle of Indu buch names and there are a few 
others, not being current in the e unity itself have to lie for 
gotten by those who visll India I well remember bemg not 
understood when I used the term 7ebu on my first arrival in 
CaleulU some thirty years ago V Bail 

Dubhn, May 13 

Bpping Forest an Explanation 
Some yean, ago you were good enough to publish a paper f 
mine on the conservation of the Forest from the naturaltsts 
point of view (vd xxvii p 447) lhat iwper was written 
soon after the horest was taken over by the Cornoraiion 
if I ondon, when some unpleasant signs of artificial treat 
ment had become mamfeiit, and more especially with 
reference to errtam rad way schemei which, m th< in 
terest of nalundists, we of the Ltsex hield Guh felt it our 
duty to oiipose It IS a matter of ancient history that our 
ipjxisiuon was successful My ubject in entering the lists sgam 
IS to assure your readers, as representing the scientific public, 
that the controsrersy which is now gomg on concerning the 
management of the Forest has nothing whatever to do with the 
agitation about the railway scheme of 1083 This ststemeol may 
appear superfluous but 1 am c« mpelled to trespass upon your 
spsce because certain unsenipulous cntirs are in the habit of 


single word of explanauan as to its object Moreover the 
I ntics in question have endeavoured by a method which in other 
rontroveiaul spheres would be called by a very strong name to 
make it appear that some of the views put forward m 1883 are 
opposed to the attitude which it is well known, I now hold in 
the present controversies So fiu as noturahsts are concerned, 
they may rest assured that nothing that is now being dime 
IS m the way of injury to the Forest , Car from this, there are 
signs of marked improvement The policy of the ConUrvators is 
to restore the Forest to a natural condition by thinning out over- 
crowded pollards winch sre now beginning to injure one another, 
and to kill off the vaned undergrowth which is such a rcbef to 
the gloomy barrenness of an unnaturally dense growth of trees I 
may point out that the oveicrowding is due to tiro opposite 
causes, vu to entire neglect in tome parts, and to too much 
attenbon m others Tbelatter cases refer to those parts in which 
in post tunes the nghls of Icmping srere aevoel) exercised 
Here of course, now th«t the Conservators have extinguished 
these ngbts, the pollanU are throwing up straight and lanky 
hnnebei ei a most unsightly character In those very limited 
ports which were not formerly pollarded, and which consist of 
groves of tpcsr trees, no attempt at systematic thmmng had been 
made before the present Conservancy, and here also theit is an 
over cr ow J im necessitataiig woodcran Within the last few years 
all that has been done has been done with care, skill, and fore 
thoui^t I rqoioe to be aUe to bear tesbmony on ihu point, 
and to leassure those who may have been mtsled £rom a want of 
persnaal knowledge of the nature and history of the distnct, into 
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PROI-Ls'iOR LOTHAR MEYER. 

Gestern Abend li Uhrcntschlief pluUlichssnftundKbmetzlos 
im 65 Lebensjahie n em lu.ber Mann 

Dk loiiiAR Meyer 

ord Professor der Chen it in der Umveisitat Tubingen. 

JoiiANVA MrvER geb Vollunonn 
nut ihren Kmdenu 

Tubingen, den 13 At ril iSoSi 

W E were thinkful his falling on sleep was sudden, 
gentle, and without pun , but wc grieved he 
should have left us so soon 

Julius I othar Mtytr was bom at Vartl in Oldenburg, 
on August 19, 1830 After tompleting his school course 
in the Gymnasium, he studied in tlie University of Zurich 
from 1851 to 1853, then it Wurzburg from 1853 to 1854 , 
from Wurzburg he wtni to Heiddberg, where he remain^ 
till the autumn of 1856, ind from thence he migrited 
to KonigsbcYg, where he remained until Fister 1858 
Meyer’s original intention was to devote himself to 
medieroc, and he graduited as Doctor in Medicine at 
Wurzburg on Februiry 34 1854 At Heidelberg he 
came under the influeni e of Bunsen, and his work became 
more and more rhemieil At Kbnigsbcrg his studies 
were devoted mainly to mithemiticil physics under the 
guidance of F Neumann In 1858 he took the degree of 
PhD It Brcsliu and on I tbniary 21 1859, he re 
teivcd leave to teieh chc mistiy ind physics F rom 1859 
to 1866 Meyer wis m ehirge of the chemical labomory 
of the Physiological Institute it Bresliu In 1866 he was 
called to the Royal I russi in rcrstakadtmu it F bcrswilde, 
where he remained until 1868 when he went to the 
Polytrcknikum it Cirlsnihe In 1876 Prof 1 ittig was 
calied from Tubingen to the University of Strassburg, 
and lothir Meyer was appointed to fill the vacancy at 
Tubingen 

He had nearly completed twenty >cirs work it 
Tubingen when the summons c imt Cerebi il apoplexy 
stopped his labours, on April 11 of this year, mil, 
plotihch, sanft, und sikmerstrs he passed 

It was while teirhing chemistry and physics at Breslau 
that Meyer published the first edition of the work on 
which his reput ition as a philosophicil chemist chiefly 
rests ‘ Die Modemen Theonen cler Chemic appeared 
I in 1864 A second edition wis published in 1872 ind 
since that time have appeared a tliird, fourth, ind fifth 
1 edition At the time of nis dt iih Meyer wis engiged in 
the preparation of a sixth cedition, which he intended to 
publish in three, more or less mdependent, parts An 
English translation of the fifth edition, by Messrs Bedson 
ana Williams, appeared in 1888 In 1883 Profe Meyer 
and Scubert re^nilited the atomic weights of the 
elements from the original data, and laid ill chemists 
under a debt of grititude by publishing their lesults, under 
the title “Die Atomgewiehte der Elemcntc aus den 
Onginalzahlen ncu bercehnet ’ 
l^thar Meyer was one of the earliest investigators of 
the relabons between the properties and the atomie 
weights of the elements In the first edition of his 
“^demen Theonen (published in 1864) he traced 
relations between the atomic weights and the chemical 
values of the elements and m December 1869 appeared 
a memoir by him entitled “Die Natur der chemischen 
Elemente ala Funktion ihrer Atomgewiehte,’ wherein he 
arranged the elements m order of atomic weights, in a 
single table, and indicated the penodic character of the 
depmdence of properties on atomic weights 
The clear enunciation, and the appTicition in detail, 
of the most far reaching generalisation that has been 
made in chenuitry since the work of Dalton, must, un- 
doubtedly, be creclited to tl^ great chemist Mendelteff 
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but, nevertheless, a pti usd of the controversy between 
Mendrl^ffand Meyer shous, I think, that Merar arrived 
at the fundamenUl concepuon of the penodic law in 
dependenily of Mendeldeff Those who are interested 
m surh ontroversies will find papers by Mendeldeif and 
Meyer n Benckte Mil pp « 9 » J 796 | 3043 [1880] 

In h s discourse to the German Chemical Society on 
May 29 1893, Ceber den Vortrag der unor^ischen 
Chemii. nath dem naturbehen Swteme der ^entente, 
Meyer (juotes the words whith Laurent had used fi(^ 
jeirs Nfore toncemmy organic chemistry, and applies 
them tc the teaching of inorganic chemistry at the presen 
tune qut rarbitrmr* y rij(iu tatu j^arioi'e If these 
uords cm be applied to the teaching of inorganic and 
keneral chemistry today, how mu» more fully and 
literally were they applicable at the time when the first 
edition of Meyer's “ Die Modemen fheonen appeared 
thirty years ago* I hit book has probably done more 
than iny other publication withm the twenty yems after 
1864 to advance the study of comparative ehemistry lU 
influence on the conception of chemistry is an accurate 
and orderly body of fticts and pnnciples has been very 
gieat ind has bMn wholly aooa The labour bestowed 
on the prepiration of the first edition of the ‘ Modem 
fheones must have been immense The author speaks 
in his preface of rewnting the MS three times It is 
true th It thirty years ago physical chemistry was practi 
cally non existent, that the facts of organic chemistry 
could be mastered and held by 1 man with an ordinary 
memory and that one might be a chemist without first 
being a nuthematical physicist Hut it is also true thit 
the nets of inoigamc chemistry hid not been coordinated 
by the luminous conception of the penodic law, that 
there was 1 lack of clearness m the notions of most 
chemists about the structure of organic compounds — for 
Kekule had not yet made his famous ride on the top of 
the Clapham omnibus — and that the many isolated hurts 
regarding the influence of temperature time and the 
masses of the reacting bodies, on chemical changes had 
not been gathered together and illuminated by the law of 
mass action and the conceptions arising from the appli 
cabons of this law It was then that Die Modemen 
Theonen appeared ind at once a flood of light was 
thrown on the whole domain of chemic tl science Old 
problems were made clear and new problems were 
suggested Chemistry entered on its mimern phase 

M the study of comparative chemistry progressed 
— a study which was introduced by the enunciation of 
the peniMic law— it became necessary to know with 
accuracy the analytical bases whereon rested the values 
accepted for the atomic weights of the elements Hence 
Lothar Mever was mducea to devote a large amount of 
labour to the somewhat thankless task of recalculating 
these values the result of this work, earned out with 
the help of his colleague Prof beubert, appeared in 1883 
This work received additional value from the &ct that ' 
It appeared almost at the same time as Clarkes ‘Ke ! 
calculation of the Atomic Weights Every worker in 
this department has the data of all previous workers 
brought to bis hand, and presented in the most manage 
able form 

Besides these two treatises bearing on general 
chemistry, Lothar Meyer was an investigator in the 
sphere m expenmental cbemutry He bu pubhshed 
memoirs on subjects in almost every branch of the 
science , on the atomic weight beryllium, on determi 
nations of vapour densities, on the combustion of carbon 
monoxide, on the preparation of hydnodic acid, on the 
tnmspu;WMn of gases, on various organic compounds, 
and cm other matters , 

A great chemiM has pused away from us his work ; 
renuunsyasd that work will ever be held m remembrance 

M M Pattisoh Moir 
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NOTES 

' Tut InstiUte of hianpe has decided to sdbeit snfasci^itlo 
I for the erection of « statue to Lavower at Fans It la uitende 
to make the appeal an intemational one to that all adnureit of 
Lavoisier may do honour to the memoiy of one of the cnatora 
of modem science Subaenptaona may be tent to the Treasurer 
of the Oommittee for the Isvoiaier Memorial SS^**** **•• Gtuada 
AugUUini, Pans. 

iMX centenaiy of the Inuitnte of France la to be celebrated 
next October The statet that on the a 4 th of that mcaith 
the foreign repnsentatives invited to the celelsation will be 
received and the Minuter of Fducation wiU hold a reception 
On the foUowmg day M Faure will attend a cetemony at the 
Sorlionne, and a banquet will be held There will Mao be a 
dramatic entertainment and a reception at the blytfo Chantilly, 
the future property of the Institute will be visited on the 37th, 
by permisaioin of the Due d Aumale 

Livkrfooi determined that the visit of the Bntish Associabon 
m 1896 shall be i success has taken time by the forelock At 
an influential miet ng held in the Town Hall last week, it was 
annrunced that an executive working committee had been ap 
pointed thoroughly representative of the inhabitants of Uveipool 
and the neighbonrhood The Chairman is the Ri^ Hon the 
Lord Mayor of I iver] 00) the Vice Chairmen are Sir W B 
Fjrwood and Mr E K Muxpratt the Hun Treasurer 
Regmald Bushel! and the Hon Secretanea Prof W A. 
Heidman f R S Mr J C Th impaon and Mr W F 
Wilbnk The meeting was very enthusiastic, and the key 

note runnuig thrw gh the various speeches was to the effect lhat 
the welcome extinde I to the memtets of the British AMoemUon 
should not in any hrection be allowed to compare un&voatably 
with that at the meeung at Manchester in 1U7 which m the 
matter of suboenpuons at present holds the recoid From the 
shirt statement made by the Hon Treasurer, this hope seems 
likely to be realised Without miking any public appeal for 
funds Iwt simply putting the matter before a few of hu more 
mfluentud fnends the Hon Treasurer was able to make the 
gratifying statement lhat no less than ^£1330 had been tab 
senb^ The Committee pnferred a subscription list to a 
guarantee fund an 1 m thu they are no doubt well advised 
A d nor however is not entitled to any privileges as a member 
of the British Association, by reason of his subscription, but to 
every subsenber of a merabers ticket or two aisociate 
tickets will bt given and one associate ticket to subaenbers of 
jCS With this early start, Liverpool ought to have no dUScnlty 
m raising the which Sit W Furwood regards as the 

minimum sum required for a successful and record meeting 

This year’s conversutone of the Society of Arts will be held 
m the South Xennngton Museum on Wednesday everang, 
June 19 

Da Thorne Thorne, C B , F R S , hu been appomted a 
member of the Oeneral Medical Council for five years, in {dace 
of Sir John bimon, resigiied 

Mr Oeori b Muesay hu been appeanted Keeper of fioUny 
m the British Museum, m suecessioo to Mr Oanuthen, who 
reUru on superannuatiaii 

The death u announced of Dr H F C degbora, well 
known for hu work m cooneetioa with the otganuabon and 
devefopuent of the Forest Oepertment of India. He wu for 
aoeae yean president of the RoyM Scotdah Aitamcnltural 
Socwly, end ex a minn in forestry to the Higjiland Society. He 
alM took a leading part in the founding of the Ambry keetarc- 
ship in the UnivenHy of Ednfaorgfa 
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Tiu mamficfnt gift aatle by Mr Seth Low, ex Mejror of 
Brodk^, ud now Flceldeat of Cohaabk CoUege, to thu 
coUege, et a meetng of the tmitMt a few daji ago, plaees him 
intheftoDtrankoftbewodd'abenefectan One imlhon doUan 
for a hbcaiy bulding, twelve aehoianhipi fee Coltunhia CoUege 
fcr Brooklyn biqra, a^ twdve to Barnard College fee Brooklyn 
girli, eight nmveraity adiolardupa and a onlveraity feUowaUp, 
make a hit of gifia rardy eqaaBed At the aaae meeting, Mr 
C Sdiermerbom pwaei ^ 300,000 doUara far a new bnld 
mg Then the Townaend bhiaty, a complete compilation 
of all dm prmted matter relatmg to the American Ovil War, m 
ei^ity mne volnmea of 600 pages each, larger than an ordinary 
ledger, which was begun auc months before the war, and la the 
remit of diirty tluee years of u n ceasi n g Jabour fay Thomas S 
Townaend, waa formally presented to the college, together with 
an encyelofMedia of refe r w e to it, and 4000 ddlars to complete 
the encyclopsrdia 

Thk trustees at the same meeting, following the recommenda 
tMn made by the National Academy of Scietaoes at their recent 
meeting, awarded the Barnard medal to Lord Kayleigh for the 
diaeoveiy of aigon This gold medal which has a value of 300 
dollars, is awuded eveiy five years to the mvestigator who 
makes whhm the precedug five yean the most valuabk dia 
covery m phydes ot astronomy, m accordance with the wiU of 
Plesitot F A P Barnard, who died in 1889, and was the 
immediate predecessor of Mr Seth Low 
Thb Brooklyn laatitBte has just uiatamed a great loss in the 
letutmenl of General John B Woodward, who has been ptew 
dent for eighteen years, covering the entire epoch of the great 
development and expatmon of thv Institute He wiU be sue 
ceeded by Mr A Augustus Healy 
SiK Wii I lAM Dawsov has sent us a punted sUtement, m 
which he traverses the argumenu against Ijhe orgamc nature of 
jSasMS Canadmu, broi^ht forward by Dr J W Gregoiy and 
Prof Johnston Lavu, m a recent paper entitled " hoxoonai 
Structure of the Ejected Blocks of Monte Somma, noted m 
our issue <j{ January 10 (p 351) He states a number of fecU 
which mdicate ** that the specimens of Eosoon found u the 
Laurentum limestone of Canada in no respect resemble m theu 
associations and mode of occurrence the banded forms firom 
Mount Somma described m the paper m question 
A STtOMb earthquake disturbanci. of about five seconds’ 
dumtion occurred at Fknence at nine oclock on the evemng of 
Saturday last, and was felt at Bologna four mmutes earlier 
Two hours later another shock sras felt Many of the houses in 
Florence were mjured by the movements, but the damage ap 
peats to have been greater m the surroundii^ vtUages— Grassma, 
Lapaggi, and San Martino, where the church was destroyed 
At Qrauo the earthquake le aaid to have kated ten eeconds, and 
there were two dhtinct ihocks at Swna The maveniene wm 
strongly marked at Parma, and to a lev degree at FUa and 
Flacentw Reuter'sconcqioadantatSpoletorqiortethatsevere 
shock! were alao feh then on Monday evemng 
A ournuAL meeting of the Federated Institution of Mmmg 
hngineets will be held in London on Thoisdqr, May 30, and on 
Friday, Bfay jx The preeidential adefarev will begiven by Mr 

W. N Atkimao on the Thursday The papers to be re^ on 
the Mine day are — Notee on bauxite m County Antrim, Ac , 
and Its uaei, by Mr GeoigeG Blackwell , sampling, Iqr Mr 1 
Chukaon, Uistingtx]doaivcs,hyProf VivumB Lesvea , and the 
gold mill^ ptoceH St Peebirena, by Mr A. G Cheiletan At 
the meeting Qu May 31 the following pliers will be read, or taken 
as read ->Reiiiarka on the banket fornMtwn of Johannesburg, 
TtansvaalifayMr A.R Sawyer j the compovtioa of the extmetive 
t m oephe r es pndnead by various flames and by reapuattan, by 
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Prof Frank Clowes the compovtion of the hmiting explosive 
nuxtniee of venous gases with eir, fay Prof Frank Clodres the 
mineral oOs of Lower Elrnss, by Dr L. van Wervsfce , copper 
mmitig m India by Mr Robert Oates, the recent msgneuc 
survey of the Umtid Kingdom, by Prof A. W Rlfoker the 
MscAithnr Forrest process by Mr John McConnell 

In consequ en ce uf the renewed attacks upon the Comersaton 
of Eppng Forest, another large and influential meetuig of the 
Enex Field Qub was held on Saturday bat, under the conductor- 
ship of Mr Edward Kirth Buxton Prof Boulger, Ptrf 
Meldob, and the hon secretaries More than loo members 
and visitors were present among them being many rcstdenU m 
the dvtnct and lovers of the horcst aa well aa such welt known 
experUasProf W K hisher of Cooper sHiU and Mr Angus 
D Webster The distrKts visited were those about which 
eompbmts had been made by a certain class of newspaper 
correspondents, vu Bury Wood the so called Cby KiIl and 
Monk Wood Beyond a few personal diicnaiions between the 
eoodnetots and experts snd one or two of thoK who bad been 
entidamg the action of the Conservatocs, no public lentiUtKinof 
viewi waa permitted as the conductors were t f opini n that a 
men. inspeebon of the places named would enable the members 
and their finends to form thur own conclusions The party 
assembled at the King’s Oak at High Beads for tea after which 
an ordinary meeting of the Club was held tht 1 resident Mr 
Davtd Howard taking the chair Mr E N Buxton explained 
a icheme whKh he had been carrying out for the purj ose of 
afibrding protection to the Urdi of the borest distnet By en 
listing the sympathies and secunng the eo operation of the 
•urrounduig landowners he had succeeded m obtaining a pro 
mist that a total area of some 30,000 acres inclnding the 6000 
acres of Forest should constitute a Mnetuary withui which no 
tare or inteiestuig buds should be destroyed The I resident 
mdicaled that such an organisation as the Essex Field Club was 
well calcubted to enforce by example aiui precept tht lesuabibty 
of protecting both sniroals and planta Mr F C Could, m 
reply to thoae correspondents who bad stated that thi 1 ir Is were 
becoming rarer m Fpping Fcwist said that this was quite ton 
truly to thi fects. ftrds were never so plentiful in the Forest 
as they had been dunng the past few years, and Mr ( o Id gave 
a fast ^ ipccws which had been observed by his son m the murse 
of one day After tea the party proceeded to the more northern 
part of the Forest, and mvpect^ F ppug Thicks \lth ugh n > 
formal division on the question of the management >f the Forest 
was taken, the majority could not help expressing their linnia 
bon at the skill and judgment with which this jear s thinnings 
had been effiwted Many of those present also expressed some 
anxiety that the Conservators ought be influenced bj the news 
paper correspondence and allow the Fortst to d^eoerete by 
ac^iiV to the request recently made by a deputauun I > the 
Committee that no further thinning should be all we 1 for a 
period of five jean 

A SIKU. of very cold weather for the bme of je r was ex 
penenced hst week over the entire area of the Bnt sh Isles, 
owing to a depcession which at life tune of our last issue lay 
over Deomark, and caused strong gales from north and n irth 
west over the North bee The temperature fell about 30“ over 
the mland parts of England while snow and hail were reported 
from many places On several nights the sheltered therm meter 
fen to within a few di^rees of the fireeang pomt and actually 
reached it m the east and west of Scotland, on the morning of 
the 17th instant , while the highest dsy readings have m many 
parts fiuled to reach SO , a temperature which u full) 10 below 
the average During the first part of the present week a 
depteMMO whidi had epread westwards from Germwy caused 
a Goothiuatton of ooM, gloomy weather over our isbnds 






SOMB }CMS ago the dcsiialulity of pubUBhiiy Uw obMnMonf 
nutde ))y the late J Allan Kioun at Timadnun, Southern 
India, fur over twelve }evr<i, vm brought before the Ro3nl 
Society of London by thv Royal Society of Edinburgh, and the 
recordk were depouted at the Meteorofogical Ofiire for aafo 
keeping The Mcteorologital Council Mbeeqaently drew the 
attentHm ut the Royal S<x:icty to the Mbjeet, that body in 
duced the Indian auihontiei. to render thU valuable matenal 
accevuble to kcientific men, the remit betng that the Meteoro- 
logical Department of India has Just publuhed the barometrical 
and thermometncal obvervationa in vol vil of their Mtmoirt 
The iwblication contams the hourly obaervatioM and means 
from January 1853 to December 1864, with the exception of 
Sundays, on which no obrervations were taken. The whole of 
the original entries have been carefully examined for clencal 
errors, under the superintendence of Mr J Eltot, the Govern- 
rtwnt Meteorological Reporter, and we gather from the preface 
that a discussion of the results will eventually be carried out. 

A Most eloquent appeal fur the wider difliision of a know 
ledge of sanitary matters has been recently made by Dr Carlo 
Kuata, Professor at the Umvernty of Perugia, in his introductory 
addrciik to a course of lectures on the duties of sanitation 
Efficient samtation, urges Dr Kuata, may justly be demandeil 
an a light by the individual from the State , but, at the same time, 
each individual mukl be adequately impreued with his duties 
and responsibUities to other members of society m the proper 
conduct of sanitary matters Ii is pointed out how much may 
lie, and has been, done tiy judurious legislation and enlightened 
pubhe opinion m recenl years , but Dr Rusta would insist upon 
more vigorous messures, and upon a knourltdgc of the principles 
of hygiene bemg renderc*d compulsory in systems of edncation 
l^rance and tack of all sense of responsibdity is only too 
frequently to blame for the gcneiatioo and spread of disease, and 
Dr Roata’s appeal, that proper hygienic conduct shouNI be in 
iHsted upon u the senous duty which one member of society owes 
to another is fully justified Df Ruata u confident that with 
improved hygienic conditioas society will benefit not only 
physically but morally , but whether it will bring about the 
utopian sute sketched by the lecturer in his sanguine peroration, 

AmEPoaT.l^Mr P G Craigie, on the agncullural experiment 
stations and agncultuial colleges ui the United States, just pub 
lished as a Parliamentary Paper, should be seen by every one 
interested in agricultural education and -research It appears 
that, at the present day, upwards of three score coUegule mstitu 
tions are engmed in the United States wholly or partly m 
agncultnral teaching, and, according to the statistics collected 
and published for 1893, they enjoy an aggregate revenue of 
,^689,000, practically one h^ of which was granted by the 
Federal Government, while ,^313, 000 is added by the several 
States, minor aid bemg rendered by ;C4O,000 which came from 
fees, and by the benevolence of local committees or pnvate 
individnaU, while the renuinder was raised by the sale df fiirm 
peodnee or miscellaneous receipts. The number of separate 
experiment stations is fifty four, of which forty eight receive 
aabvimtioiis from the Federal Government out of national funds, 
the uniform grant being roughly ;^3033 to each station Accord 
mg to the returns pabluhed of the revenue of these stations in 
1893, upwards of a million dollars, or roughly £200,000, is 
Avwlabfe as annual revenue, the Federal Government finding 
^'140,000, and the grants of the States reaching rather more 
than/30,000. 

Me. Ceakii^ report beath out his conclusion that “great 
End pqcticBl energy u being directed to the discovery of the 
best means of extending the field of agncnltnral and horticultural 
knowledge. ,lt shoEld not he overlooked that side by side with 
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the growth of local statfoas a very astensive devdoMtent of the 
scientific sUff cngaged*«a the special iaqs^ of W Federal 
Department at Washington has token (Wce in die last ten 
years. The American Govennnent seems wiUlng to face any 
cost to the community that promises the better to equip the 
farmer with a knowledge of his businem. The authorities seem 
sskured that in m<l<cattng mediodi of profitable prodnetiett, end 
fctill more by the careful perfecting d the ptodnee of die vast 
lands of the Republic, in whatever directions of estetisive or 
of intensive culture the economic cireumstaBces of the moment 
may prescribe, they ore provufaiig a sobd means of advancing 
the welt bemg of the nation as a whole.” 

A FBESH addition to periodical literature is the fMontol of tho 
South Basurtt AgruuUurtU CoUoge, Wye, Kent, which is to 
be j^blished three times a year, and is intended to be a brief 
record of the hifctory of the college from term to term, and to 
announce the rckuUsof investigations and experiments conducted 
by the college or members of its staff, together udth other observe 
Uons that may seen of interest to the agriculture of the counties of 
Kent and Surrey The first number contains a deicnplion, with a 
plan, of the Sum altached to the college, together with an 
account of the rUiry sthool, of the svater supply of the college, 
and of the field « xpenments which are being instituted Mr 
F V Theobald’k notes on poultry parasites wotdd appear to 
open out an instructive field of inquiry Mr J Peicival gives 
as abhtract of a pajier, already jaibluhed, relating to eel worms in 
hop plants, their rdiagcs resulting in the conditiem of the plants 
known as “ nettle headed ” The nematode Hetorodera Sthaekiu 
attacks mi many kinds of plants, that its presence m hops was 
quite to be looked for No reference seems to be mode to the 
value which hop growers set upon rape as a “ trap-planl ” for 
enticing the veiwuniis away from the infested crop. If future 
numbers are as aitraciive as this one, the pubbeabon is likely 
to prove acceptable to those m whose mterest it is issued 
In a recent number of the Buttttin Goal Set Amenta, Meson 
G K. Gilbert and F P Gulliver give on interesting account of 
the remarkable “ tepee buttes ” that occur abundantly m the 
neighbourhooil of Pueblo, Colorado Using the term “ butte " 
to denote steep-sided hills with narrow summits, which may be 
of very various origin, the authon mention the various types of 
buttes (vulcanic necks, geyser deposits, &c ), and discuia this 
particular form They are low hdls, less than twenty feet m 
height, that owe their origin to the resistance to denudation of 
pecuhai vertical masses of limestone occumng in the shales of the 
Picne senes (Upper Lreloceous). The limestone is composed of 
shells, chiefly of Lutnra and /Hoctramus, united by a matrix of 
shell fragments, fonunuiifera and clay This structure of the 
lunestone, in comparison with that of the calcareous concretions 
that occur normally throughout the shale, negatives its con 
cretionary origin, nor does it resemble the spring-deposited 
masses of limestone known elsewhere It is concluded that 
jmrticular local conditions determmed the estaUtshment of 
: colonies of MoUusca that continued for generations at three spots, 
though what these conditwns may have been it is not easy to 
explain Attention is called to the description, by Dr Bell, of 
n n ulia r bmestone masses in Devonian shales in f’anj>i« 

The motion of a pianoforte wire when struck has been investi 
gated by Herr W Kauftnaijn, whoie paper on the subject in 
accompanied by asetof very mteresting 
photographic records, obtained by a modificatioa of the method 
invented by Raps and Kijgar-Menzek By vibrating the wire in 
front of a luminons sht, and throwing the image of it upon sensitive 
paper rotating upon a cylinder, a white hne is traced upon a blade 
ground This hne, which to due to the intermption of the 
luminons sht by the opaque win, exhibits all the mottonsof the 
particalar pdnt m the wire which to crossed by the sUt In 



NATURE 


85 


^AY 2 $, i 895 J 

ordertob^the{dai»of the «Ut into qMctednoideflee with titi j 
wir8,MiaH^ofthedlt,|)rcidiicedb)r«leMwlth the aid of the , 
electric are, waa thrown opcii the wire ■Since the hanuner 

attack the WIN at the pefait idMtogmphed, the motion of the wire 
was tiaeed from the tety frri*, the contmeneement of the vibration 
bring the moat mteresdatAage. Hard and soft hammers wera 
tried, the latter conreifiaikffiig to thend acflially used in the idana 
It was found that dw dantlon of contact la longer with feeble 
than with hard atnking As the force inereaoes, the dorstfon of 
contact mpidlr approadiea a l imiting vahie «iaal to that dF a 
hard hammer of equal weighb But the pramfeally most im* 
portont resultant was the proof that Whm a wfre is struck at a 
point between one seventh and one ninth of Its length, theiiinda 
mental tone hat a tnaalianm, and the harmonica— eepedally the 
third— sK very feeble. Hence a win thus struck gives its 
ktrongest and richest tone This feet is acted upon by puuio- 
huildera, but is not explained by supposing that the nodes dt the 
hitler harmonics ate struck, thus preventing their being heard. 
They an heard, but an outweigh^ fay 4 lie moK harmonioui 
ones. 


An interesting paper on the magnetisatkm of Iron in very 
weak fields, fay W Sriimidt, appears in the current number oS 
tVimUmoHn's AtuMlm, The author uses the magnetometer 
method sMtly modified, a conpensating cod bring placed on the 
optiosite side of the magnetometer to the magnetising cod The 
efii^ of the iron under investigation on the magnetometer 
needle is compensated by pasting a known eumnt through an 
mdependent coil of large radius, to that the method it a 
“xero” one A Uuprex-d’Araonval galvanometer was uted to 
measure the current, its constant being determined by means 
of standard Clark cells. The samples of iron and steri under 
investigation had the form of ellipsoids, the semi minor axis 
being 3 mm. and the semi major axis 900 m.m. for one set of 
experiments, and 150 imm. for the other The curves obtained 
for icon and steel show that for fields np to 0*06 C G S units 1 
the susceptibihty is constant, thus confirming Lord Rayieq^’s 
results As the magnetismg field increases betireen ov)6 and 
o 4 umts, the curve giving the relation between the miqpietuuq; 
force and the susceptibility is a straight line. The author 
sums up the results of his experiments as follows — Steej 
follows weak magnetiamg forces moN quickly than iron The 
xiMcephbility of soft steel is for small magnetising forces 
greater than that of Iron. Thus for fields less than o 06 CG S. 
unit the susceptibility of soft steel is to that of Iron m the ratio 
gf 4 to 3 faor magnetising fields of about I unit the sus 
oeptibibty of the two u about the some, while for greater 
field strengths the susceptibility of iron is greater than that ot 
steel. The limits svithin which the susceptibility remains constant 
vary considerably for difierent samples, but the author considers 
that 0*06 C G S unit may be taken as the upper limit with 
sufficient aocuracy for moot purposes. 


Thb May number of the Iruh NatuntHn svell sustains the 
refuitatioa for utiUty and general interest which has been ob- 
tained by this periodIcaL Mr R. M Barrington gives an 
interesting sketch ofthe career and writings of the late Mr A.G 
More, a naturalist of unusual versatility, who hai contributed 
greatly to our knowledge of Irish Natural History Mr Robert 
Warren wnites on the Brfaedii^ Birds of Longhs Conn, Cam, 
atul Maak. Dr R. Hanitach gives a brief but valuable aecount 
of the Fresh srater Sponges of Ire||md. The distnbutioo of 
these forms presents certain featuret of peenUar mterest The 
caatem part of the island posaesaes ewnmon European 
ftmia, whereat three out of the four spedea found akmgtht west 
coast prove to be American. It is jxwited ^ that the forma 
rioD of gemmulfs gives to the SpongiUhte more feveusable 
ohnnees of dfepeisal than ate enjojMd by most other, animals. 
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Mr Clement ReuI has examined a sample of mari from wluch 
Uceletoas of the Invh elk had been ohtabied, and finds that it 
conriita largely of Cham and PaUmagOOH. Ho»offett on m 
genfous suggestion to eiplun the oecunence of skeletons of Genwr 
magtearos In deposits of Cham inarL Thoae femilior with pools 
containing Cham will In, well aware of the appearance of 
ihallownett, and of a soliii floor, which is so deceptive. The 
plants grow to a depth of several feet, but appear to fm a carpet 
of turf just below the surfece ofthe pools t any animal treadliig 
on this turf would immediately plunge head foremost into the 
water, and m the case of the elk the antlen would olmoat in 
evitably become entangled among the stems of Cham and other 
still tougher pondweeds. This entanglement theory accounts 
very well for the fimt that the remains of stags are fiv mote 
abundant than those of hinds. > 

A rKOTOoaaPH of the late Prof J D Dana, taken about su: 
weeks before his death, is reproduced in the current number of 
i the AmtricoH fotmuU of Scuntt, together with a foil bio- 
gnphical notice, and a list of hu works. 

Thb “ Year Book of Scientific and Learned Societies ” in 
Great Britain and Ireland, the twelfth annoal issue of which has 
just been published by Messrs. C Gnfiin and Co., it undoubtedly 
a very useful handbook of reference. A general idea of the 
progresa of sclenpe during the past year can be obtained from 
the listi of papers subjoined to the designations of the varioas 
societies 

In the Michigan Mming School theoretical knowledge seems 
to be well combined with practical traming We notice in the 
Calendar, just received, that the elements of astronomy it one of 
th^ subjects in which all students are examined for entrance mto 
the School The course of instruction is ananged so that a good 
foundation is given in the principles of sacnce, and experience 
and practice arc obtained in every subject taught. 

Thb new ediuons received during the pest week m 
elude the first votume of the British Museum ‘*Cutalague 
of Fishes," containing the Centrarehidie, Ferddse, and Ser 
ranidie (port), by Mr G A. Boulenger, F R,S When the 
first edition of the work was pubhshed, in 1859, the Mnieum 
collection of fishes coroptued 29,375 specimens. The additions 
since that date haie broi^t the collection np to twice its 
dimensiotti at the time when the original catalogue was compiled 
The need fur revision will, therefore, be fiilly understood In the 
volume which begins the publieation of the new edition of the 
catalogue, Mr Boulenger confers a benefit upon ichthyologists by 
omitting seventy six unpofecUy or incorrectly charactmised 
species. The result of this is that, though many new species 
are included, the present volume contains only fifty-eight more 
racogniaed species than the original one. Mr Boulenger s list 
gives 375 species, of which sfit are now represented m the Bntisli 
Musenm coUcctiun, by 2353 specimens. 

Nbw editions two technical manuals have reached us 
from Messrs. Whittaker and Co. One of these u “ Electricity 
m our Houses and Workshops,'" an admirable handborii by Mr 
S F Walker, in which the every-day svorking of common forms 
of riectrical apparatus is rimpiy described “The Practical 
Telephone Handbook,” by Mr Juaeph Poole, which u now 
Issued in en enlarged form, should prove of menstfed value to all 
interested in the methods of tdephoae working A new and 
enlarged edition (the fourth) of Balfour Stewart’s “ Lemons m 
Elementary Physms ’’ has been published by Messrs. M ac m illan 
and Co. In this volume we have a treatise m which the whole 
domeia of physks is covered, and wfaidi is so arranged that the 
eacaectioor between the vanous bcmachei of the subject are cleariy 
bMogfat before the student Thdogh a quoitre of a oentuiy old, 
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>f the book i* beonght uiU hne with nodem phyiKt from tune 
to tune, It wiU eommMd succem lar maiijr jwan to come 
•< WiM Nature won by KmdncM ” (FtAer Unwin), haa attawed 
the enuneDce of a iixth edition Mn Brif ^ we u ’a pleamnUy 
written papers on natural history wlqcctf are evidently apprea 
ated by a large public. Three booka I9 Ftof S Cooke, of the 
College of Science, Poona pubhahed by Meaaii George Bell and 
Sona, have also been received They nre "Pint Prmeipka of 
Astronomy (fifth edition), “ Ftnt ftwaplea of ChemBtry” 
(sixth edition), and * Test Tablea for QwditaUve Analyam” 
(third edition ) 

Tin synthena of cafleine la the subject of a short commuiucav 
tmn to the Beriin Academy by Emil Fischer and Lorens Aeh 
(Ai/sf Kimi Prtm$ Akad Wtss Btrttn, xiv p 361) By 
the condensation of dimethyl urea and malonic acid the auh 
stance CO (MMe CO)t CH| isobtaued The nitraeo denva 
uve, CO (NMe CO)| CH NO la reduced to dimethyluramil, 
CO (NMe CO), CHNH„ whence dimethylpseudounc aad, 
CO (NMe CO), CH NH CO NH„ u produced Byabatrac 
tion of the elements of water with oxalic acid, dimethyluiK aad 
IS formed This aubatance la converted into theophyllme, an 
laoaMnde of theobromine, of the formula 

K NMeCH CNIK 

/ >co 

NMe . C N-^ 

Thence cafleine, 

yNMeCII CNMe. 

coc / N:o, 

^NMe . C 

IS obtained by the ordinary method mdide reaction As thia la 
the first synthesia of cafieme details of the methods used will be 
looked forward to with consideiable interest 

The observation by Martin Freund and F.mst Gobel, that 
thebalne m adenvative of plienanthrene (Btr 28, 7, 941) brings ' 
this alkaloid mto hne with morphine and codeine as instances of 
the few natural phenanthrene denvativea yet known Thebaine 
la related to dlhydrophenanthrene in the same manner as 
aaorphine and codeine are cminected with tetrahydrophenan 
threae 

The additKEM to the Zoological Sonety s Chudens during the 
past week mclude a Vervet Monkey (Ctrceftthtcus fofomdu, 9 ) 
from Natal, presented by Mr AIM James, a Common 
Jackal (ChwaMneau), two Bengal Foxes (Cowsr bmgakmu), a 
Jangle Cat (Fehs cAmw) from India, presented by Dr Jtfon 
Anderson F R S , two Short tailed Capromya (Capnmyt 
fratkytmu) from Jamaica, presented by Mr Frank Cuidall , a 
Dorsal Squirrel {Scutru: kyftfyrrkta) from Central America, 
presented by Mrs. Brett , five^uirrel bke Fhalangers {Mtdua 
itaumu) from Australia, presented tqr the Rig^t Hon Earl 
Cadogsn K O , a (]lambayan Turtle Dove {T^afttr untgulmsu) 
from West Afri^ presented by Mr C L Sutherland , a Salles 
Amaion {Ckrytciu taila) frm St Domu^, presented fay 
Mr W Windsor Spl^ , a Spotted Salamander (■Sh / as samfr u 
sMcadsw), European, preaent^ by Mr b Layten Bennett , 
two Great Wallaraoa (Maerefiu rvhahu, S 9), two .^ile 
Wallabsea {IMfwhmu ^gUu) from Auatiaha, a Blue and 
V dlow Macaw (.fnranmisMwIfirom South Aaenca deposited, 
taro Cknsda (rcCM (SttnuM coMAmu) from North AmerKs, 
two Yellowish Weaver Bards (JU«m Aifrsfr) from Tropiesl 
Rcgkms, thirteen Green Luards (Zacsrfs mndu) from Jeney 
puiEbamd , a Malaccan Famkeet {JWtfrmu wmiactetuu) from 
ihnTijti "itt" {CmUuwu metfaru*) from the Indum 

fKtM nt cnduuigf} a Bennetts Wallaby 
d), bom In the Gardens. I 
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OUR ASTRONOMICAL COLUMN, 

Stais with Bemamcabi* Spectea -At those stsM of 
edcatud evolubon in which the temperstum is k»w, it is prAable 
that the average condenamg body vnU not be vw h^, fo 
that the study of their spectm at tbeie phases of their devdem 
ment presents some ditBenlties Thesi dw great la^onty of the 
state with bright hne spectra, and stars showing wtense carbon 
abeorp^, arc of low magmtndes, and because co mpar at i vely 
few were identified m the enrher surveys trf stellar speetim ^ 
were looked upon ai ‘peenhar ’ NeverthdesB,a s^y of tW 
spectra in relatum to thoke of the brighter vtara indicsM that 
they probably represented stages m the histonr of sU condsnsmg 
bodies, so that their discovoy m greater numbers wm onfy to be 
expected At Harvard Collqge especially has the photogr^^ 
investlgatum of these frint qfiectta been earned on, and the dii 
eovwy of eleven more objects with peculiar Mectm has been le 
cently snqMnced by Mrs Fleming , two of these are snnply 
stated to be peculiar, three are nebulee with bnsht lines, two 
have the F line of hydrogen bright, two appear to he fang^ line 
Stan of the Wolf Rayet type, and two diow carbon ahsorptum 
In addition the qiectra of eleven stars of the u Herenbs type 
were found to show the rime of hydrogp bright, and this un 
fiulmg Bgn of vsnsbihty m this group a stars u folly sohttsn 
tisM by an exasunatwn of chart plales of the mine tegioiis 
{Astrefhytual fmmuti Maf) In hit ohaervatwm of the vwial 
spectra of fiunt Stan Rev T b Espm has discovered nmneroua 
o^cts whKh he deaenbetu '* renarksble ’ (AA Nmtk 3386 ) 
Moat of these however appear to be of then Herenbs tvpe, but 
some are speetia m whim carbon ahaorpbon is preoominant 
(Group VI ) The moat interesting ofaaeivntioos Mr Espin 
aiethoseofvansblestai^ and they tend to show thnt,'ui the star^ 
of Gioup VI , the vanabiliM 11 accompanied by qiectroacopic 
vanatMU which render it difficult to distinguish tliem from stan 
of Group II , m which the carbon flutings are bright 
The Paeis Obseriatoey— T he snnuBl report fiw 1894 
indicates a hi^ state of activity m thu instituuon, m aaany 
directions hesidea those with which occasioiial published papers 
have made ns fiuniluur Great pragrem hss been made with tlw 
star catalogittl mitmted by Adminl Mouchex in 1883 compnmm 
000 obscrvBtKHU made between 1837 and 1881 , two ad 
ditional volufoes will be published dnnng the present yenr, and 
thelasttwo in 1899 s sup{deinentaiy couple of volumes, doding 
with obauvations made nnee 1881, will also he usued very shortly 
The number of meridian ohservEtious during last year smountM 
to over 18,000, while observations of sun, moon, and {danets. 
total 455 Octets minor jdanets and dmble atars have also 
recavm a vast amount of attention For the great photogia^c 
chart, 378 negatives were taken during the year, aadthepoaiaonk. 
of nearly 33>ooo otan on vanous plates have been mesMired 
under the direction of MdUt Klump ' 


under the direction of MdUt Klumpek 
The redaction of these measuies was seriously commenced in 
November, and up to the end of the year the measuits of li 
plates, showing 1760 stars, were cmnpletely reduced Meteoro 
los^ obtcrvaiions on the usual plan were continued regularly 
The magnificent work on lunar idiotogiaphy with the equatoml 
coudf as well oa the spectroscopic rcsouches of M DeJandres* 
have already been referred to m our columns 

THh ACTION OF UGHT ON ANIMAL UFE 
A LTHOUGH a number of mvestigationa have been mode on 
theactionoflightonbactena, very few expenments have 
been earned out to ascertain how direct insolatias ofliKts animals 


De Renn wu, we bebeve, tlm fint to stwh this question ex 
penmentaUy and be endeavoured to anewei it ae legaide tuber- 


— to which, theiefore, the maximum amount m sunehine hid 
sccess-^ed sfter 34 39, 53, and 89 days, those w the opaque 
wooden boxes died after 30 , 35, 36, ondAi days Thnsit would 
appear that smiihine matandly aisiited these anunab m com 
badn^ with tuberculous diaease, for those mdmduab depnved M 
tuttshue succumbed fiu more rapidly 
More lecently. Dr Maiella has earned out a senes of liiiular 
expenments with gurnet pigs inoculated, however, with diolem 
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4uklt3ri*oidbaaU>re*pecuvely V«nott»po»Uweremveiti|^ 
M to whether uuolatioa ptiotMu to inocuUtion i ncr ee i e d the 
•ninwl’s wKcptihihty to tbete dueake*, also what wai the eflSect 
of uudation on the animal after infection, and whether the aame 
retulU were obtained when the tempeiatore the aarToanding ur 
dunngmeolationwae not permitted to nw The toaic pit^jertiei 
of the cholera and typhoid broth cijUurta employed were care 
felly teited, and it wu aaeertained that the lethal done in the 
cateofcholera procuring death m twenty four hoan.waaeeeured 
by empliwing culturea m the proportion of o 90 per cent of the 
weight of the animal operated upon, whilat to obtain lunilar 
reamta with typhoid culturea, o ^ per c4nt of the weight of the 
animal was the proparboa in which they had to be uaed 

In the case u both cholera and tvphoid it waa found that 
pievioua expoaiue to cunahinetncreaWtheanimala ausceptibihty 
to thcM diaeaaea, for not only did they die more rapidly when 
Mibaequently inoculated with these culturea than the suinea piga 
umilarly treated, expoaed, howeier, unlytodiflhaed light, but they 
succumbed to amaller do^ and dotu, which did not prove fetal 
to the guinea piga which had been previonily protected feom 
aunahme Vlhen the expoMiie to Minafame took place after 
infection fetal reaults were greatly accelerated, for inatead of 
dying in from 15 to 34 hours they aucenmbed in from 3 to 5 
hwta These experiments wren, however, open to the objection 
that the accelerated lethal action through aubaequent inscilation 
might be due to the higher temjierature which neceiaanfe 
prevailed in boxea expoatd to sunshine over those to whicn 
mStiscd light only waa admitted To ditpoae of this difficulty, 
boxea were constructed with double cases through which a 
■current of water sras kept cuculatuig , m the “ aunshmt boxes, as 
before, only glass was used, whilst in the “diifesed light boxes 
the outer case was made of anc In spite, however, of these 
precautions at regards temperature the results confirmed those 
previoutly obtained the insolated animds still exhibiting the 
same increased suaeeptibibty to infection from theae diseases over 
the non isolated amtnala 

Dr Masells does not attempt to give any explanation of the re 
markable results he has obtained, but we svould suggest that the 
action of aunshme should be tried on anti toxines It would be 


te at mtereat to ascertain how the potency of these prolecui. 

outmdi. the body was affected ^ exposure to sunume, and 
also what result if any, isolabon had on their generation within 
the animal system 

We know that the toxic propertiis of, for example, tetanus 
■cultures may be entirely deatn^red m fttan 15 to_i8 hours 
direct aunslunL at a temperature of from ‘ — 
and \ersm state that five hoars direct m 
the toxic properties of dijfethena cultu 
found that after twro weeks insolation 1 


IS , amn, ( 
le pmm 0 


of serum has hot been iniestigated and its stu^ ah^j’^ve of 


The results otrtained by Dt. Kenzi wnth tuberculous infection 
haie a practical confirmation m the. acknowleihsed benefit which 
patients suffering from tubercnlosia dense from residence in places 
such os Davos, where the maximum amount of sunshine may be 
secured On the other hand, Dr Masella’a experiments lease 
us snth an uncomfortable uncertamtv as to the wisdom of basking 
in the sunshine He would base us beUeve that his investmations 
explam the greater prevalence and virulence irftyphoid and^leia 
(whKh be states as an accepted Sun) in hot countries whew the 
sun shines with greater power and more contlnuoualy Aftsrall, 
~‘r smoke laden atmo^ihete and dreary vellow fogs may be 
med to account seenumty, and the Ltmoon srater companies 

tulate themselves that theae two watt* botnc diseases, 

ire, may be made to yield not only to efficient purifying 


G C Fxakkuno 


A SERIES of tmpoitant articlct on the ptpimration and testu^ 
of attmdaid thennoaMten hast been mMKmkated to the 
Jhr Imst nm um tmh mde by Dh. Bemct, laagtr, and 
Gumlidi, of the niyiikalIsch>Technlsche RehdisimsSiE The 
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selection of the I cst gitss, the cabfantion of the tberooiiietets, 
the detennuiatiin of the coefBcwnta of extenud and internal 
ptessuK, and the senfication of the principal pomta are felly 
dealt vrtth One source of error m tbarmometeis u usually con 
stnicted, lies in the felt f the bulfaa being blown from the tubes 
The vapotuatKui of certain constitiients S the glaw dnnng this 
cmeratioD leads to a difference of chemical conititutiaii between 
the stem and the bulb This may be obviated by tnolung Cbe 
bulbs out of thm walled tubes of the same kind of glass, and 
welding them on to the stems ^s regtida the depresm of the 
fireexing point, it was fuind by Wiebe and Schott, of Jena, that 
glasses contaimng either bodium or pota. mm, but not both, 
mowed this after effect to the least extent fo order to render 
the reading of temperatures sccurste to within o' 003, the leiyth 
of a cfegiet thould not be less than 6 mm , and smoe the fergth 
of the stem cannot consemently exceed 60 cm , the range of 
measurable temperature is practically limited to too* Stem 
thermometeix without enamel backs or enclosing tubes were the 
only ones found suitable for first class stand'srds When certam 
fixri pomts ontxidt the scale weie to be brought ui thu was 
accomplished by widening out the tube above them An equal 
linear division of the scale svas adopted, this having great 
adsantages over the moa or leai untrustworthy division ^ equal 
volumes Forcalibration, threads of mercury M different hmgths 
were cut off fiom the main portion and mrasured with micrometer 
microscopes viewing them both through the fux and the back of 
the stem But the threads were not cut off by local beating, 
since that IS apt to produce a permanent change of capacity The 
i small and almost microscopic bubble which remains m evety 
thermometer was made uw of It was broui^t to the entmnee 
of the bulb when the desired portion of Ine thread had been 
driven mto the stem, and then a sl^l jerk sufficed to cut off 
the required length To fiunhtate this operation the bulb was 
narrowed to a neck at the entrance to tho stem At regards 
pressure two fectors hsd to be considered The extegial 
atmospheric pressure, and the piesMire of the liquid m whieh it 
IS immersed, tend to compreia the glasa vessel and to produce an 
apparent Uevation of temperature The capillary pressunef the 
mercury, and iu h^ istatic prusure on tM other hand, tend to 
widen the bulb aim product an apparent coobng The first of 
these eltments was investigated by expoang the thermomeUr to 
various high and low pressures ui a gtycenne both, and the 
second by observing the readings when tne thermancter stood 
honxontiufy and vmtitally respectively, at its highest measuraUe 
tempcmlure The cajnllsiry presMire sras found to be too capn- 
mous to be accuiattly measured, but it is a negligible quantity 
Tht coefficient of ajqiaient expansion of loercmy in the new 
Tena glass thermometer i6>» wax found to be 00001371 
between o* and 100° 


meainired snfe a conktont current, increases uiider the mfluenct 
of a magnetic field, and that thu increase depindson the strength 
of tht field and its dirtttion snth refertnee to the current m the 
wire If the cuntnl traversing the bismuth u oscillatory, the le 
sutence has a vahie O outside the magnetic field or in a field in 
which tht lines of force are parallel to the wire which is leas than 
K If, hosvever, the wire is perpcndicuUr to the hnes of fbret 
of a field greater than fiooo COS umts, the resistance O u 
greater than R , the difference O- R ucreases from thu jpomt 
pt^y rapidly os the strtngth of the field inereakCS These 
chan^ are not due to alteiatunu m the self inductor, amce they 
OK mdepcodent of the form of the- bismuth qxral Thu curious 
phenomenon has lately been examined by M I Sodoysky 
. ftHtma/ 4e fa Seeifti Pkjmra Cherntym A Jhase, xxsi 1894, and 
fttmuUA FkyiMtu, April i^), adiosunuupthe results of bu 
experunenu os foUosvs (i) The difference in the resutance of 
biHnuth ofaoerved snth coiutont or alternating currents u measnr 

ade a magnetic field with 300 alternatioiu per second, 

be detected m magnetic fi^ with only three or four 

wu per second , (3) tfife dmhicnce depends on the 

nunbtt of oscillations per secoM, ahd without the magnetic 
mcreaaes with the increase m the frequency of the alteina 
, (3) tte resutance srfaich himnath, m a strong magnetic 
0^ to an increasing ciumiiUicrwtei, and that to ade 
l^canent leaii than the leiiitaMeJbr steady currents. ‘The 
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cnirent merLases with thi nte of change in the attength of the 
cwnent and thii.ili(ren.nfei» more matked with rtrong cur 

rents than with weak Thus M Sadordey hat discovered the re 
markable fact that for v iml le electrK currents the resistance of 
bismuth ihnn,es with any change m ^ or ^ where C ifc the 
current 1 he author mentions that^e effii^ obi>erved cannot 
be due to self induction or they whiU occur when the bismuth 
IS not m a magnetic held In a note on the aboae paper in the 
Jturnaldt Pky^tpii M Sagnac coosiden what would hafqien 
if the same senes of expenments were repeated with an iron 
wire A straight cylindrical iron sure becomes, when traversed 
liy a current C eircularly magnetised , the eneiw due to this 
magnetisation being, according to Kirchhoff, *k^, where a is 
the susceptibility and / the len^h of the wire This energy may 
possibly mcrease the caefiicient of sdf induction by an/ From 
klemenDiC s data the order of the change in the apparent resist 
ance can be calculated For weak magnetic fields in which ■ 
has a large value, the difleance between the value of the 

1 ‘ance for steady currents and for increasmg cur 

, 3unt to several hundredths of the value of the 
* for steady airrents 


rONBRlDOE SCHOOL LABORAWhlFS 

T HAVl' often been asked 1 1 give some account of the labora 
tones at Tonbndgt School and as th<^ represt nt some ten 
years of pleasant lalnur on my own ]iart, and a c mstderalde 
expenditure, joined with much sympathy and help frim the 
Oovetnon of the School (the Company of Skinners) 1 feel it a 
pnvil^ to do so 

It IS difficult to render the subject mteresting to those who are 
not cimeemed in tc iching although as an instance of an ancient 
foundation lending itself to the most modem of claims, it may 
appeal to a wider circle I must ask 1 1 be excused from enter 
ing upon any treatment of the well worn subject scienUfie 
education I am not quite sure that it is any busmess of mme 
In conrss of time no doubt a condition of stable balance Will 
be reached, as regards the relative weight and value of the vanous 
school subteels Those wh i are m the thick of the fight cannot 
always tell which side is winning 
So for we have little at Tonbndge beyond the training ground 
Itself, consisting of laboratonct and workshops which may be 
mentioned m sequence os follows — 

Wood Workshops 
Metal Workshops 
Mechanical Laboratory, 

Physical Labnratunes 
Oiemical Laboratories 
bnguit rooms with electric Imht plant 
Biolagical Laboratory and Museum 
A descripuon of these in detail is given herewith 
IVtad Warhsktpt — 1 hese shops are well lighted and any, 
occupying a ground spoee of 48 by 30 firat W irk benches 
to the nurobCT of sixteen, with appropinate fittincs allow about 
sixty boys to work at the same time A skilled carpenter is 
always in attendance for teaching his craft and a course of 
graduated tasks are exacted before a pupil u> allowed to con 
struct the shelves, boxes, coal boxes, tables, and other articles 
svhich form the staple mpduce of school shops 
Afofti/ Worktk«ps — wood workshops lead on to the metal 
shops, tn use as well as in fiu;t They are under the oate of a 
pcactiod instrument maker, and thephyucollaboiatory owes much 
tohisskiU It maybe mentioned hm that no jdiysKalkborstory 
can be considered complete unless it u m connection with suit 
able workshops wberem instnimenu may be constructed and 
repaired These shops are devised to accommodate about twenty 
haj* working together They are fitted with oil the necessary 
oMihaiices, incfadtiig fdoning and dnlling macbinea and six 
laUies (from 4 In centre np to 7 in ) The ground space devoted 
to metal wo^ is 40 feet by ao feet After a count of wood 
work, boys ore taiiglit to make thar own tools, fiNgug and 
temp er mg them thamsehres, to use the file properly, to turn, and 
ofierwarat to oonstmet auch instruments as they mire fkaey, it 
boag alwires reqoiied that a wodong drawing shonld be made 
bsfesaiiand Tim fevoonte occupatun is the constnictioi} of 


. the mtosnrements of lei^h, mass, and time, 

and for Practical Mechanics, * <r the simpler meosnrementa of 
fbreex and the conditions of equibbnum, the measurement of 
gravitation, and obstrvatioiis of the general properties of matter 
and the bthavwur of matter under stress All the woik tables 
are movable, and the walls are fitted with brackets and boards 
for the support of models, and ajmaratus 

JHiyncal Laiora/ofy —Iha labonitory opens out from the 
Mechanical Lahorati ry and like it li well lit and lofty It is 
42 feet long and 30 feet Imad The centre of the room is fitted 
with five solid bcnchck attached to the floor and provided with 
gas These benches ire omuigcd (o enable ilementaiy ebsM. 
to work together at the same experiment With this object, 
dmweni in tne benches are stocked with a lam quantity of ap 
pontns which ensbles a class of twenty four boys to work 
together through a long stnes of experiments m practical 
physics isch experiment hss to be represented by at least 
twelve sets of apparstus for this purpose and some ^rs have 
been occupied m organising this branch of work The work 
benches along the wills of the riom lend themselvts to the more 
idvanced work m | ractieal physics It is needless to say that 
here the apparatus is not twelve fold Beyond the physical 
laboratory is the seance mister s private room which has a 
tendency to shaix itself is an advanced physical laboratory 

Ckijuual /Moratory —This is e fine room with both sky 
light and side win 1 iws It is 4 S feet loiqj, 30 feet 1 road ind 
30 feet high Light Ixnches are fixed two abreast across the 
room allowing the greatest possible freedom of movement The 
benches are arrange I to admit forty eight students working to 
gether They are fitted with shelves fir reagents fixed across 
the bench, and n t lengthways whereby reaching over one s 
work IS avoided and ilso 1 more complete view and euntrol cf 
the whole room is possil le for the roister 1 ach student is pro 
vided with a most elTcient draught Ik>x serving also as a suc^rt 
for the vessels he is using Ibis arrangement keeps the lahm 
tory thoroughly free fr ni fumes in spite of ill well meant efiurts 
t> the contrary on the part f pupils The shelves and draught 
boxes are removable fr m the inches so that a clear space can 
be < btamed when required for setting up apiwratus on an exten 
sive scale Ihe wall sjweg is occujned by shelves for reagents, 
and by lead troughs far washing up purposes By thu arrange 
ment of confining the watfr sup|>]y to the walls of the room, 
must f the urdii ary splashing and untidiness f laboratories is 
avoided The transvtrse arrangement of the benches reduces to 
ammunum the walking about occasioned liy tins plan The 
cuplxxirdv and driwers of these tx.nches recede so that it is 
possible to sit eluse up tn one s work A balance room 30 liy 
15 feet leads out from the laboratory and lieyund this is a Ime 
theatre or lecture room capable of seating alxiut 1 $0 boys The 
balance riom is provided with chtnucal balances and books of 
refi-rence The lecture room has a smtably furnished lecture 
table blatkloards screen for lantern, and cases if minerals •md 
chemical specimens 

EntyHf and EU tn LtnU kocHn —The clectnc light being 
used fir the main poruon of the school, puts the Saence Depart 
ment in possession (f valuable plant A gas engine of 13 iMi 
cated horse power snd a reserve steam engine of 6 mdicated 
horse power fitted with a Crosby indicator, together with 
dynamos and accumulators, mve plenty of opporturaty fbr gam 
■ ■ of electric ^i^neermg In addition 


81 feat. M fitted fi» thoae 11 . 
•' WmwMud to which I give the n 
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^ practical knowledge ol , 

to this, the current obtained is most usciul in imviding n 

for practical work ami tesfang in the physical laboratory The 
elcctnc light is also used with the mirror galvanometer, to the 
great advantage of cleanliness and convenience 
Btobpcai Ittiorafory amd Mtutum —It u appropnate that 
the description of this laboratory should come lart It is one of 
the most recent addibmis to the school, and it should un- 
doubtedly be the last laboratonr for the schoolboy to enter 
Btofogy, unless it is approached throogh a training in [diysics and 
chemMty, u not to be considered as a suitable sabgect for pre 


it alsnya 


paratoiY ^ucatwn The roots of biological sciences si 
be m physical and chemical ground 
The room devoted to tlus work is carefully planned to ensure 
the most perfect light The work benches &m wmdovrs whi^ 
come^wn to the level of the benches, and in the roof is fixed 
a good skylight The woik benches are formed of plate glass, 
gently sloping at the bock mto a white glased gutter running into 
white ware troughs or sinks Water sup^y is at thehand 
of eod worker, and the benches can be continually flashed 
and clean Standing awire from t^ work bench is tM email 
. 1 j -ipboird, Ac , of each etndent The arrange- 


wnbng table and a 
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menti t« peculiur, bqt— I may be allowed to wy— mo«t auccew 
ful The mater part of the room, which u 40 feet long by ai 
feet wide, ifc occupied by caeca which contam preparatioiu and 
^pcomeiu under the headmgs of Form and Locomotion (A) | 
Ahmentobon, {c) Circnktion and Reeraiabon, (<f) Nervous Syt | 
tern and Senae Organs, and lastly objects displaviiv the main 
lines of classificatwin In het, a collection modelled, both as to 
cases and modes of display, on the same bnes as the admirable 
Introductory Collection of bur Wilbam Flower at the Natural 
History Museum It is, of course, on s miniatuie scak, and it 
IS not yet complete B^nd the mam laboratory is a smaller 
room tcmpoianly occupied for another purpose 
It now remains for me to sdd rome attempt at a description of 
the general ai^iearanct of these laboratories In the mam, one 
may say there is an an of dignity about the lofty and well ^ 
portioned rooms, with their substantial and costly fittingk llie 
woodwork is pit^ pine topped everywhere by thick teak In 
the biolagical museums the cases are of mahomuiy, and perfectly 
constructed Most of the teak tops of benches and taWs arc 
thinly cnatui with paraffin as a preservative It is still important 
that rooms devoted to scientific work in schools diouM be exrep 
tionally mat and bright in appearance Indeed it may even be 


I some bmnch of ent,iiuirmg with niecwl referenct tntheaaentific 
principles which h i\ I len feetors m Its advancement 
Twenty years sj, L r 1 Armstrong stated that 1 f all the coal 
raised m this ejuntiy alxmt one thud was used for housrfioki 
purposes, one third f r i,enerating steam, and one third for iron 
making ai^ manufac t in 1 mcesses He remarked that in the 
two nnt divisions Dtt h tstc if fuel was ^hatncful and th** with 
out carrying ixonomy 1 1 extreme hmtts, all the effects Dow 
raised from the ust f m 1 could be obtaned by an expenditure 
of the quantity 1 he improvement of the steam engine le 
mainly due to an incessant attempt to diminish the waste o ( foel 

Thrfr ^ j t Fugtnts tn Conmall 
Steam engineer, have tun fire tofiieewith the problem of 
economy for more than i entury t nal was excessively dear in 
C imwall and as the 11 mis wire ileejicned and m ire power was 
required the cost of u rkinj, increakcd mini usly By reducing 
fuel coi.t Watt save 1 ihi inmg industry fn m extinction, and 
he adopted the plan f txkiiiL in payment for his engines a sum 
reckoned eouivalenl t ni third of the fiiel saved By -igree 
inent with the miners lesi were made ontl the stxrKlard duty of 
\ Newcomen engine wxs hsi 1 xt 7,037,000 f 1 t lbs jar bushel 



A Cue of Speensens m BmIo(kb 1 I«lioraiory illusinting form ami I ocomotwa 


said that appearanoes ore at present more important than any 
thing else os regards the value attached to the subiect Manners 
must grow to tmUch the clothes We have to bear ui mind that we 
labour m the cause not of sciaice alone but of sctence os an m 
strument of school training The IsbomtonM are all o* stu/t, 
whereby control is more easy, and a feehng of oiganic unity 
gamed Moreover, the workshops are withm touch oT the labora 
tones, M IS sbo the lam drawi^ school 
hinally, I may mention that all the water and waste system 
has been laid down m direct contravention of all the best tm 
dmaos of plnmbiiw, snth the happy result that we never need the 
services of a {dumbiw for repainng Alfkbp Lasl. 


TJ/E DEVELOPMENT OF THE EXPERI- 
MENTAL i TUD Y OF HE A T ENGINES ‘ 

TT WM Mr Forrest’s intention that the animal Isrtnie beanng 
* hit name should lUttsttate the dependence of the engineer in 
hit pnetioal professional work on the mathematical and ifoymcal 
tcieftcet It dieMfbre naturally takes the fonn of a review of 
t Afamaetaf the JammForrsu Uctun iMvnsd si 
cf avfl BngHMtM Mays by IW V C Unwin Fits 
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Kegulsr duty determinaUons were mode for all Watt s engines 
(.enerally they gave a duty of 30,000,000 When Walt s con- 
nection with Cornwall ceised in 1800, the duty determ nations 
were neglected and the engines deteriorated 

Then Captain Joel Lean who bad reorganised the machinery 
at one of the mmes, and effected great eeon wmea, startui again 
the system of duty tnals He and his sons earned on the work 
for many years, snd pul lished reports of the results of the trials 
Of these reports Dr Pole says Jhe publication produced on 
extraordin^ effeet m imiiroving the duty of the engines 
Pngineers were ibmulatul to emulation amongst themselves 
The jncuce of reporting is thought to have been attended with 
more benefit to the county ihxn any other single event excepting 
only the mvention of the i^eam engine itself ' 

I shall show kter that the creation of a new xnd more scien- 
tific system of testing by Him and hu coHeagues in Alsace, in 
1855, waa the starting pmnt of a umilar process of improvement 
Quite btely there haa been a revival of careful and independent 
engine testing and df the jiublicatian of the results and reo^ 
have bmm established which would have been thought impossible 

I^STpe^^r chaacter of thi. toad againat whiih the Conudi 
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engine h rked, the lifting of a henvy mm of {Mmp'toi)l, oootn 
buted t r rte the uw of evpuiiive woriting To work without 
(hock t Inge initial ami gradually dmuniwilg eflbit wa« nece* 


er, from and at 312*, per pound of Al«ttaa coal of not vety 
d quality With the coal lued in tbeae tnala, 130 cubic 
. of air per pound of coal are chemieaUy n ec emry lor ctrni 


ehMk I luge inituU and gradually dmunimiig eflbrt waa necea feet of air per pound of coal are chemieaU y nec eaaaty lor c«n 
aaty The extraordinary economy obtained waa due prolmbly in plete combuation It waa found that the lednmion of the air 
part ti the special action of the ateam, the Conuah enrae being auppiy almoat to thu lunitt and to anoint at which there waa 


virtu-Uly -i eompound engine and the admiaaMn a 


e bemg definitely incomplete cambuatum, 


protecte I Triim cooling to the coodenm ■ partly to the great and incteaaed the effioency of 
e^ti\enei>!i of a iteam jacket in an engine urhich worked alowly each of a week a duration, tin 
and mil ixtuaes at the end of the Arm, partly to the amaft cubm feet of air per pound, 
cltannie nid aeixrate -idmiiaioQ agd exham aalvea The leaaoo 347rabic feet 
engineers should have learned from Cocniah experience waa that Ihe determination of the 
in restnried conditions high ratioa of expanaion were economical altogether an easy operation 
In this rase aa in others, later enmneeiagenerahaed too crudely Ala^, and in suitaUe cond 


and increaaed the effioency of the boiler In two apeoal timla, 
each of a week i> duration, the evaporat i on waa 9 Iba wuh 331 
cuiac feet of oir per pound, and 9 53 or 6 per cant more with 
347rabic feet 

The determination of the air aup{dy to a boiler u not 


In this rase aa in others, later engmeeiagenerahaed too crudely Alaace, and in suitaWe conditiona it wiu give ajqmximatmy 
and crneluded that expanvve woning wai always economical accurate results In recent tnak chemical analyaea of aaimilek 
A new scientific uuestigation waa required to correct the error of the furnace gases have been made, and the amount of air 

supphed calculated from the percentage of COf. This method 
Expenmentt 9» BMkrs u accurate in principle, but the aamples analysed are a stm 

To generate rteam power econonucally the botler must Iw I?' 

^Xlen^f ..1X1 mde^m method ha^beeJ!^, the^ diacrepanciea in the raUo of the 

only to fuel u^ and water pumped has been replaced ^ a 

Snirrmdi^ir'' r.«l m . preaau. gauge, and givmg 
fuel that of the engine «m the steam " ^ 

Different coals, at any rate the better kuids of coal do not •' 

differ much in absolute calonfie value V led in boiler furnaces. The dasymeter ^ invented by Mmrs^ Siqfert^ an^Dujrr,^of 
they difter more, partly from differeneea of mechanical aggrega Munich let fine ' -j .l 

tion but chiefly because the more bitummous coals require a current ^ the fu 


laiwr air supply for tiderahly amoketess combustion than thoae balance is a glass globe of lam displacement at the other a 
which lonsivt chiefly of fixed carbon The greater excess of air brass weight Any change of density of the medium m the 


involves greater chimnn waste It is to test the commercial 
calorific value that Trctf Schroter has estabhihed in Munich a 
heat lab iratory where fuels can be tested on s lar« scale and 
under wlinaty practical conditions of combustion TTie arrange 
menta permit the determination of the exact conditioM most 
suitable for each fuel 

An enc rmous number of boiler trials have been earned out 
but must of them are mere individual testa of very little acien 
tific value Lngineers have been too much under the impression 


greater excess of air brass weight Any change of density of the medium m the 
test the commercial chamber disturbs the faalanee A finger on the balance moving 
bhihed in Munich a over a graduated scale gives the amount of the alteration of 
n a large scale and density An air injector draws the fiiniaee gu from the flues 


of the boiltr or the arrangement of the beating surfisce But tiona i 
there are no obscure or complicated actions concerned in generat It is 1 
mg steam Boilers of all types give nearly the same results densit) 
provided only proper conmtionx of combustion are secured When 
The> may differ m cost, m duraUIity in convenienee, but m CO^ 1 


The dosymeter u uiually combined with a drau^t gauge, and 
1 oir thermometer or pyrometer m the fine is leqmred if the 
noimt of waste heat is to be calculated The dasvmeter 
quires 1 nit wily exceeiluqfly delicate adjustment, and Us imbca 
ons must be checked from time to time bv a Bimte a burette 
: IS wt to read zero with pure oir, and then any increase of 


with very diftrent proportions of heating surfime and very fiiirwces puas have about 


Tnab i^erh^C 

The eaitiest Mler trials earned out m a completely satis nostrums This u fi 
foctezry way wait those made bf the Socidtd Industnelle of because Iiherwood gc 
Mothouse ui The Society offered a prise to the maker of cf drawu^ sweepwg 


e But tions must be checked from time to time by a Bimte a burette 
[encrat It is wt to read zero with pure oir, and then any increase of 
results density due to CU, is reaa as a percentage on the Kale 
lecured Whin m adjustment, it is as easy to read the percentage of 
but m CO^ UI tbs furnace gases as to read the pressure on a 
Mimed preaaure ffuige Whtn the dasymeter w fittM to a boilei 
lifferent the stoker has dureUiona to adjust die lup^ of air 10 that the 
ind very fiiirwcis puas have about 13 per cent of COk With {wacticf. 
U, have he learns what alteraUotis of the damper or fire door, or thick 
tun and ness of fuel on the (pate, are necessary, or whether on alteration 
of grate area u dtsnable After a httle time the percentage of 
COj can be kept very constant 

Iikrntxxfs Expert ments on Manne Engitus 
Alxwt the year i860, Mr Isherwood Chief Fngineer of the 
^ Lmted Staus Navy began a senis of syitematie testa of engines 

and botlerv on a vtry lorp scale, and with resources only avail 
able in a Ooveniment establishment The trials were made 
with skill and determination, and the substantial accuracy <rf the 
^elth results startling as they were has never been questioned 
cashire Isherwood s trials of large manne eiwiics showed that 

hrante ‘•*l*“w» 'w* extended beyond exceed^ly small Hmits, 

felsh “ "Of »" economy, but a waste In hu second vdome 

hraaU "if "P 'f'* resulu as provuig that when cut off is eaiher 

than o 6, or perhaps even o 7 of the stroke, the consumpban of 
/elsh “**“* "Cloned on the vrork done is increased CanouA 

cgahiie enough, thu led him to attack the compound engine From 

f^elsh qtMnUties m the teble of experiments, ^ rays, it wiU be teen 
how ttselas m point of economic gm is the prepostenus ar 
raiapi^ of steam engine known as the double cylmder, Woolf, 
or Hoinblower engine . OMcaadtothMcfiu^tbedeclan 
tiotts^ uitetcsted patentees and enmne builden amut be datred 


per square Jiteh pressure, and whidi srould evaporate 9 i 

KO. I334» VOL 52] 


uons or imetcsted patentees and engine builden amut be datred 
m value with those set forth by quaw in advcrtismnenti of thmr 
nostrums Thu u fimn a paper dated 1865, and k w eunous, 
bec^ Iiherwood geaeiaUy saw deoriy cnoui^ the danger 
of^*a^ sweepmg coodusions from nanow npenmnital 

The proper lemon from Isherwood't results was merely that 
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eortain cooditloiii mtnt be obeenred to aecwe ecmomjr m es 
penHTC working UnfortdiMtolr, mote gmeieUr the concloeioii 
wu dnwn that the Cornuh neolu were net to be timtcd, and 
thatezpaiwon waa not eco n o m ical, and Idierwood’iownlan- 
gnattMtanthonty totbeleaftacenrateviewafhureaulte To 
obtain greater inai^ into the true action m dm cylinder, and to 
find a reconciliation of the Comiah and Anlenean teata, expen 
menta of a mneh mote refined character were wanted and maigkt 
due to wider acientifie knowledge 

7!i« Praptrh*! tf Sttam —R$giutuU. 

Mo mefiil pcogteaa eonld be made with a theory of the ateam 
engine, no aca rate redaction even could be made of the rtwlta 
of engine teata without exact detenninationt of the relationa of 
preaaure, temperature, volume, latent heat and liquid heat of 
ateam It waa fortunate, therefore, that about 1840 M RegnauU 
obtained the meana flnm the French Government to make a 
■enea of reaearchea on the phyaical propertiot of ateam with 
aplendid inatnimental appliancea 11 l wudy earned out hu 
(feterminatioiia over a v^ wide range of coomtiont, and apared 
no faibour 01 trouble m attaining accuraw Regnauh 1 reaulU 
were of the greateat importance aa a foundiMon for accurate atudy 
of the ateam engine 

Tkt Fo u nd » t t <M if HurmadyHMHUt —Carnot ami JtuU 

The next unportont ateu wu the diacovery of the equiialence 
of heat and wtkk Jouleh inveetigationi bq^ with an attempt 
to improve Sturgeon a magnetic engine tie wu ao led to 
Loouiet motive power problema from the engineer 1 ktandpoint 
aa a queatioo of duty, or of aomethuig obtained for wunething 
expended He aaeerttined the amount of electru current pro 
duced by the chemical combuation of a mven amount of rW 
and oompomig hik reaulta with thoae obtained ineood steam 
engmea, concluded that, making the laigeat alluuanci. for 
poanble imperfectiont of hia magneto engine, it wu never likely 
tobeanvatioeconomytotheateamenguie That wu a negatiie 
Imt a uaeful remit It cloned one direction of uaelefa endeavour 
only too likely to attract the mventor 

One of the efiecta of electric action which Joule noticed waa 
the beating of hik condurton, and it waa to the meararement of 
thia heating effect he next addreaaed himaelf The heat developed 
m the ccmductor by the electric action due to element! com 
Ijuung in the galvanic cell wu found to be identical with that 
which would be generated by the direct combuation of the aame 
elemenu Finally, he came to cunaider the relation between 
the mechanical work expended in driving a mupieto electric 
machine, and the heat oevekmed m the external circuit of the 
machine He concluded that for 8^ foot Ibi expended a pound 
degree of heat ww generated Later experuiienta corrected 
thia value, but the diacovery of the equisalence of heat and work, 
waa made 

Aa early u 1814, twenty yean before Joule’a diacovery, Sadi 
Carnot, in a remarkable pamphlet on the Motive Power of 
Heat,’ demonatrated the fundamental prumple that the amount 
of work obtainable from any given quantity ot heat cannot exceed 
a quantity proportional to the fidl of temperature Unfortunately 
adopting, tbowh with heaitalum, the view held in hu tune that 
heat u matonaTand mdeatcuctiUe u heat, he coupled with hu 
true principle the folae corollary that all the heat entenng an 
engine u dneharged in the conuenicr Joule, m 1845, found 
thu pmiaple of Carnot, and looking to the corollan aa ea 
benbm, mppoaed the {umaple itaelf to be folae He wiled to 
peicmve tWU Camot a pnnaple waa the macntial aupplment 
to hu own diacovery, and that it showed why the apparent 
efficient of the steam engine u ao low It fook aw yean 
before Joulc’i and Canota pnneiplea were reconciled, and for 
three of them even Lord Kelvm refused to accept Joules 
discovery, because it ai^iarently conflicled with the principle of 
Carnot 

7%o Fetmders »ftkt RatrnuU Thtory —Rtmktiu, Ctauunt, 
Zrtmtr 

The nnpetua given to the study of thennodynamica by the 
diacovery of Jouk^ and the perception of the ftmdamental mi 
portaneeof Camot'atheorem, was enormous. Heat prohicmi could 
now be brought out of the regiaa of mcreempiaeal adntions, and 
treated fiom the raboiial atandpout of an exact aoence, and the 
detm engine, u die moat unportantexnmple of heat tranafonna 
twn, attractoH at once the attention of acienlifie men of oommand 
mg utdlaetnal abdtty In a very few yenn Rankine and 
NO. 1334, VOL. 5a] 


ChuumalfodlMilt up a strictly ratwrial mathematical theoty of the 
steam engme, and a little later, Zeoner earned further the analyau 
of some of the more sulnrduwte detaila The theore with one 
excaptKm, to be referred to presently, took account of aU theactual 
coponiona under which ateam u used, and fumished exact mlea 
far the relation of Ueam expended and work done for all arrange* 
menta of the actual steam engine practically adopted 
It wax just at this time that the experunenU of Iiherwood 
were pubnshed, and a comparison of experimental reaulta and 
theoretical calculations showed directly a very large discrepancy. 
The rteam consumption m some trials was 30, 40 or 50 per cent, 
more than it diould have been m the assigned conditinna of work* 
mg according to the ratiinal theory Some action of qmte 
govetrung importance had obviously been neglected in the 
thecnetieal analyau 

7 ke ExponautUttl Theoty —Him and the Alsaliati S hool 
A year or two before Isherwood began hia ex|ierinienta, an 
Almtun engineCT, M Hun had di^verul ind measured 
cylinder condensation 

Joules discovery attracted Huns attenUon, and he set to 
woric m 1854 to verify by in exact engine test, whether the 
difference between the heat received tor an engine and discarded 
m the condeiuer was the equivalent of the work done Hia two 
moot important memoirs relating to the stesnn engine are a 
memoir on the utilny of steam jackets in 1855 6 and another 
on the use of super heated steam in 1857 fn these nseatchea 
he devised a method of accurate engine teats, involvmg the 
measurement of all the quantities of heat received by or rejected 
from the engine, which, with hardly any change at all is the 
method of accurate engine testing adopted ever since Under 
hu influence and direction, eiyine teata were earned out in 
Alsace for many yeara, and the reaulta exactly analysed ft may 
be recalled that the admirable senes of enpne tests the first 
tests m which the heat quantities were accurately measure 1 m 
this country which were made by Mr Mair Knmiej and 
deaenbed m three pipers on ‘ Independent Liupne Test* m the 
ProtredtMgr of this Wicty m 1882 1885 and 1886, were tnala 
caim-d out stnctly m accordance snth Him s methods 
As with Lord Kelvin, ao with Him It was the recognition 
of an apparent conflict of Joules discovery with CimuTs law 
which fiiit attracted hia attention It wax the attempt to 
determine whether jiart of the heat xuj^ied to an engme du- 
appeored aa work which determined the form of bis tnals Hia 
Lxuenroents of 1854 showed that heat in a ateam motor u not 
only dispersed but actually disappears, and the power I lamed u 
exactly proportional to the heat which disappear! aa heat to re 
appear aa motive |x>wer Some rather later and mue careful 
expenments enabled him to venfy Joules equivalent Iv the 
actual results of a large engine teat to an accuracy of ib ut one 
per cent 

The disc wery of initui cogdenaation, and the pn t f f the 
powerful iction of a small amount of heat tiansmitteil from the 
jicket, both pomted to the lonductivity of the cylinder wall os 
the cause of the large waste of steam which the constnietnrs of 
the rational theory had neglected The cylmder is cooled 
duruig expansion, and still more during exhaust bj in iclion 
analogous to internal radution to the condenser Befoie any 
work can lie done in the next stroke, the wall has to be reheated 
by condensing fresh steam The extreme focility with which 
steam yields or abstrvets steam by condensing and evaporating, 
account^ for the rapi^ty of the actum 1 he magnitude c f the 
eondenaatum inetcases with the range of temperature t > which 
the cylinder wall is subjected It is larger in condensing than 
m non condensing engines, and larger with high rati is of 
expansion 

Some Ume ago I ventured to say that there was n 1 tnul- 
wortby engme test which showed that the eonsumpli n i f steam 
with a jacket u greater than without the jacket I lielieve that 
IS still true but undoubtedly the economy due t > the joi ket 
vanes in different caaei from 30 per cent to very nearlj reni 
Roughly, the jacket is more uaeful with small engines than with 
large , with alow engines than with feat enmnes I ut nil this 
amounts to httle more than saying that the jaeket is most 
uaeful in those cases where the iratfol condensation is largest 
Just in proportion as the engme, whatever its tjpe is if 
the highest chua and moat scientific design, the jacket is less 
useful 

The jacket reduces, but it does not prevent imlial con lensation. 
Him looked for sook more powerful way of heiting the 
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cylinder w til without causing condensation , ^ found it in luper 
tinting He constructed m 1855 a super henting nppnnitus m 
the flues >f the boiler it I ogelbach, which stUf ensti The 
expenments with super helled steam were earned out between 
185$ and 1856, and showed clearly the eflfectiveneu of the method 
in rnuLing eondeimtion Super heating came largely into use 
in the years i860 70 in this country in manne engineenng the 
pnu lice having been introduced hm by John Penn In eveiy 
ease in which it was used an economy of coal was realised 
Generally the economy amounted to nom IS per cent to ao 
)H.r cent It was ascertained that thu was clue stnctly to 
economy of steam, and not to the utilmation in the Ixiiler of heat 
previ nidy wasted But the use of super healed steam in this 
country was gradually abandoned, jaurtly no doulit from some 
|>ractical difliculties, but chiefly I beueve because practical 
engineers had no clear idea why super heating should produce so 
large an economy, and they were not indisposed to ahandm a 
complication, the actimi of which they rould not satisfactorily 
explain 1 1 themselves 

No p issible improvement of the steam engine of which we 
have any knowleebe at this moment, offers an^hinj, like so great 
a chance of imporumt econump as the reiotroduetion of super 
heating and especially of super heatuw to at least too or more 
above the saturation temperature of the steam I obtamed in 
Alsace on a very (,ood 500 H 1 c impound mill engine with 
jackets and every appliance for economical working an economy 
of 15 per cent Mr Mair Kumley has fitted a super heater to a 
Babcock boiler supplymg a triple engine and his obtained an 
economy of 10 per cent In h ith cases the economy is ec moniy 
of steam, and therefore is not due t • any increase eif b Mler sur&ee 
iir increase of eflicienc) in generating the steim Lately Prof 
Schniter, of Munich, has been exprnmeiitiim with 1 small specuil 
c impound e indensing engine of uni) 60 1 H P runmng at the 
moderate inston speed of 380 feet per minute and with the not 
excessive boiler pressure ^ 165 piunds per square inch The 
H I cyluider is not jacketed 1 be L 1’ ts jacketed with receiver 
steam In this case in a tube super heater of a rather special 
constnietion in the uptake of the boder the steam is su|<rheated 
to 670* h , or nearly 300 above the satumtion temperature corre 
snondmg to the pressure In two truds of six and eight hours 
tfuration pen xls quite long enough f >r accurate determination of 
results with so accomplishM an oliscrier as Prof Schr ter the 
consumption of steam was only 10 2 pounds per 1 II P hour and 
the consumption of Oernian coal of moderate quahts only ij 
pounds per I H P hour The steam consumiAn n is the lowest 
on reconl f >r any engme of any type or sue and is scry remark 
able for so small an engme 

CmJIuI »f the Kaittnal ami rxpfri iienlal Thtntff —Zeumr 
JS/itH, ami Jfallantr 

On the 'appearance of Isherw kxI s researches in 1863 the 
diserminey between the rational theory and the results of 
experiments was recognised liy K inkme and others Hut the 
conditions of cylinder condensation ore so complex, that for along 
time the more theoretical wnteis practically imor^ both Him s 
ind Isherw md s results 7cuner, perhips had pushed the rational 
theory to the fullest limit of detail, and with the greatest insight 
into practical conditions But it was not till 1881 that he b^ui 
to exphcity admit the largeness and importance of the condensing 
action in the cybnder /euner then was disposed to attribute 
initial condensatim to the prewnce of a permanent and not 
inconsiderable mass of water In the clearance s|xue of the engine 
Mo doubt It IS simpler analytically to deal with the thermal 
changes of the steam plus a given mass of wrater than wnth the 
thermal changes of steam, svater, and a vamng area of solid 
cylinder wall In opening a discussion wuh Him in 1881, /euner 
wrote that if the praence of svater m the clearance space svos 
conceded, the Alsatian calcubtUons would be greatly shaken and 
“ the enormous influence which they attributed to the cybmier 
wall would in future lie attributed m part perhaps chiefly, to the 
■water in the clearance space ” He thought it ronceivable that m 
ceitam cases the whole of the initul condensation was due to 
water in the clearance sixwe There thus arose a rather angry 
controversy whuh has been summed up m the question, ** Is it 
water or iron ? I do n it know that tius controversy has been 
aa yet completely decided, or that perhaps an absolute decuioo 
u po4ble I cannot help thmking that llim with the cleameia 
of view due tti his experimental work, had on the whide the best 
nf the controversy, om I do not know that anything better or 
more instructive can be said than the words m which he finally 
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summed up hu posiOon “ We recocTUse,” he said, " that dte 
interpretation of the Alsatuns differs from that of M /euner 
not at all in that it deniea the possible presence of water m the 
cylinder (we ore not so hydrophohie), but m that it admits that 
the water, varying m quantity is presented only temporarily, is 
earned away and reiHSwed stroke by stroke, and acts chiefly as 
the medium between the ateam and the cylinder wall In the 
Alsatian eiplanatu n the aetion of the water raises the thermal 
action of the sides In Iiof /euner s view, the water is per 
minently jiresent anil acts independently of the cylinder sides 

kf fut Syslemalu Exftrimenls —H’lUtns 

It has been quite impossilde in this lecture to do more than 
select one or tw i of the most imjiuttant of the expenmental m 
vestigatic ns dunn^ the last hfty years But I diould not like to 
imit all reference to the two senes expenmentsof the late Mr 
I W Willuns Mr WiUana work is no doubt well known to 
all steam engineers and needs no detailed descnp|ion How 
ever jiurely )irwlual the object Mr Willans had i^iew, his ex 
penmentk were m ide m the trae spint of scientifie leaeaich No 
trouble was too much to secure iccuracy to the last decmal 
no possible cause of error was so Invul that its investigation 
was reckoned unnecessary A few expenmentera Isherwnod 
Oately and Kletsch and othen had made expenments on a 
meth^ical system varying a single factor at a time Wdlans 
earned out the method of expenments in senes on a scale which 
till he proved tliat it could be done no one would have supposed 
pusstlde There is a senes of non condensing; and a series of 
condensing tnils in eaeh there are Inals of ^ple eompound 
and triple engines and for each nf these, agun trials with 
initial prewure vined with expansion van«] and with speed 
varied I he results tabulated in tbe clearest way form a quarry 
of aaentific dati but at present in the main, an unworked 
quarry Ierha|H that statement will seem surpnsinjg and of 
course I am exi lessing only my own view, foe which I elaim no 
infidlibdity WhtI Mr Wilbms might have done hid he been 
spared it is imjx ssible I ) say lie had the most active mmd 
and the widest exi enenee devoted perhips at any time to the 
study of steam pr blems 

I el me pr itesi is strongly as jxisMble again with the reaerva 
tion that I am stiting my personal view, against the tendency to 
sujipose that ihe great work of Willans can be summed up in a 
so ealletl Willans liw or that that law hindy as it may be for 
practical steam engineers is more than a quite subordinate part 
of Willans work Tbe Willans law is nothing more than the 
empincil desciiptive statement that the relation of total steam 
consumption and indicated or eflective hone power can be very 
approximately expressed by a linear equation for the case of an 
unjBcketed engine working with a fixed cut off further 
nothing IS done m WilUiu^ to fix what is the linear 

equali m for any given engine ^ for os th se ]Kiix.rs go, and 
until some kmd >f theory taking oreount of initial condensation 
IS discovered we ran i lily find the relation of steam consumption 
and horse power f ir any given engine by making two accurate 
trials of the engine itself WUlana law leaves us in regard to 
any given engme in the same position as an astronomer with a 
new comet When the comet has been observed for a sufficient 
period and sime of its positions fixed a probable orbit can be 
calculated 1 he straqiht line law leaves tbe steam consumption 
of a new engine as unknown as the elliptic law the orbit of a new 

Willans himself says nothing whatever as to oiw possible 
rotimal lasts for the Willans law He put it forward purely as 
tbe result of plotting hu expenments Later, Captain Sankey 
showed thst the total ateam consumption of an ertttne working 
odubotically with fixed ratio of expansion would also follow 
nearly but not exactly a atnight line law if all dearanee Ictses, 
radution and exhaust wraste and back pressure loss were 
neglected 

If wre assume isothermal expansion (and really so for as the 
aiei of the diagram u concerned, it matters little what law of ex 
ponsion IS assumed), it u Aisy to find a formula for the total 
steam consumption nf on engine ■working without clearancs low 
or exhaust waste I have frmnd such s formula, snd plotted the 
results both for a condetumg and a non eondeniuig enguie m the 
diagram It is found that the hnes plotted are not exactly, 
but very nearly straight linea That camea us a certain way, 
bat It u an enormoui Jump to astnme snthout examinattan thirt 
the steam wastes m the ei^pe, amountiiig to from ao to 50 per 
cent of the steam used, SM anting from catiaes of tbe moat com 
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piex kind, depending on the volume of the eleuanee, the actioo 
of the cylmder wall, the Iom of the toe of the diagnun the wMte 
expaimon between the eybnden and other eanset Iom that 
theae alio can be expnaed as a simple linear funrlum of the 
horse power 

Now, m the first edition of hia truitise on the steam engine 
which anpuired in 1878, Prof Cottcnll had seriously attacked 
the urublcm of cylinder condensation from the theoretical side 
Prof Cottenll found it possible to mve a partly ntional, partly 
empincal formula for cybnder condensation 

But according to hu formula for unjarketed sun|de engines 
the initial condensation has a fixed mti 1 to the steam present at 
cut off In the diagram lines for steam (iresent at cut off are 
given, calculated in the manner already descnbeil Above these 
has oeen set up the condensation by ( ottenll s law and the 
total steam consumption at various 1 lads is then mven Ity a hue 
vc^ nearly itrai^l and closely agreeing with a Willans Ime 

'the curves on the two diagrams agree well with Willans re 
suits, and they differ from Willans^ lines m being obtained 
entudy by calculation without experunentuig on the engine It 
would not be right to make too much of the coinndence but I 
thought It would be interesting to show that theory and expert 
ment conveige A good deal has yet to he explained but the dis 
cussiun m Prif Coltenll s treatise has done more than an^hing 
else to throw light on the conditions which promote >r hinder 
cylinder condensation and on the means useful in seeuniii, 
economy of wi rking 

Sinte 1845 ininly scientific men scientific experimenters and 
pnetuxd engineers have all been engiged in the study of the 
steam engine I do not bebevc thit ai y one 1 f the three ran 
claim all the credit for the improvement of the steam engine to 
the exclusion c f either t f the others 


UNlVhRSirV AND hDUCATIONAL 
INTFIIIGI NCE 

Oxsoru St a Congregation if the University held on fues 
diy 3i8t mst the propised Statute m Degrees for Research 
w IS passed in its final form nemiut ontradufitt^ It >nly re 
mains for the Statute to be passed by Convocation and it will 

At the same meeting the addition t Statute eonfemng the 
title of Professor of Anthropolcin' on Dr L B 1 ylor so I mg as 
he shall hold the office of Keada in Anthropology received the 
final sanction of Congregation \ proposal recogmsmE \nthro 
pology as a subject for the Final Hinour School of Natural 
Science was then briught forward \fter some debate the 
preamble was passed 1 laeets 24 n n |>larets 16 
Lambriix e — The following is the Speech delivered by the 
Public Orator, Dr Sandys m presenting for the honcruy 
degree of Doctor in Science Mr 1 rancis ( alton F R S 
Sedcs (dim aibi notas hodie revisit alumnus noster qui flnmine 
Nilo quondam expinrato et Afruci Anslrali postea perlustrata 
velut alter Mercunus omnium qui inter lixa iieserta et inhospita 
peregnnantur aebutor et potronus egrcgnis exstitit Idem velut 
alter Aeolus, etuim ipsos ventos cathque tempestates suae pro 
vincae audacter adiunxit Hodie vero Academum nemora nuper 
procelbs nimium vexata nun sine imserieordui cuntemplatua e 
mmdibus nostns caducis capiti tarn veneralnh coronam dtu de 
bitam imponi patitur lempestatum certe in sciintia lamdudum 
versatus, ventomm euiius tabubs fideld us olim mondavit gen 
tesiiue vanum caeb morem praediscere docuit, laudem phil woi ho 
cuidom antuuo a Nubium choro Anstniduuiico quondam tnidi 
tarn uno saltern verbo mutato mentus — ei tu> fiAAfi y 

^ 1 ^ /iSTSs^akryaviwwr Loi^m est avomm 
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Dneo ail vos virurn de sciemiu anthropologica et meteorokigica 
praeclare mentum caeb et terrae indagatorem utdefessum 
stmbonim dnuqui f,e 4,raphicorum etiam inter nosmet ijimis 
fautorem msignem hxw isi uvi fiALTON 

Lord Aetpn will dcbvtr his inaugural lecture as Regina Professor 
of Modem History >nji ii at noon 

Prof Lewis aimounces nrses of lectures and demonstimtions 
Ciystallugraphy dun i|, the Ix ng Vacation lieginmng on 




mf Roy announies 1 1 nctical course m Bartenoloey, to be 
mvenliy Dr Weshroik n I Dr I^omrus Barlow in the Long 
Vacation Ixginmng on Jily 8 Thea will also be a course (if 
lectures with practical w rk 1 \ I lementiry I athol igy beginning 


"W ► . 


Baker Jellow ind Lecturer if St John s College, 
has been amxnnted University 1 eiturer in I urr Matt 
the plate of Dr Forsyth n w S idlenan 1 r ifesM r 


. ion svlla 

award niator scholarships ffered by County C luneils in 1 
similar Ixxiies and tenable at places of higher edui itu n AH 
whi know how very different are the scholarship schemes of the 
Counlv Counals, agree that a UtMr degree of unifumiity should 
prevail in the examinati ns held for the pur[ios( of seleitiiq. 


Fhe s 

shall consist of three groups acience commercial and literary— 
each containing I litigatory ind ipiunal subjects Ihe subjects 
(f extmination for science scholnrshijs have lieen carefully 
selected ind with due ci nsideration 1 1 the claims of practical 

iHr second annual rejvrt >f the Ttehnicsl bducMion Boar I 
of the Txindim County Coum il appears m the /t tmual I dm a 
turn iroutte A sum of nearly 4 1 $ 000 was granted dunng the 
year covered by the report t intermediate uiiTsecmndary schools 
The firct that tlK Bon^ has n iw ver six hundred scholars it 
tending these sdlools indicates how sen lusly it iscmcemed with 
technical eduimtion While the questim of the Teaching 
Univemty fer London has been in abeyance the BoanI has not 
been able to act upon the proposal in Mr Llewellyn Smith s 
report to cuntnlnile £joooo a year towards the technical 
lejiartmenls ( f the University It was thought undcsimhie 
however to wholly abstain from helpiiw institutions of university 
mnk until the establishment of the Gresham University so a 
grant of £1000 was made to Umversily C liege and ASooto 
Be dford College The polytechnic institutes are rapidly increas 
ing m extent ami advancing in rfticieiicy The total annual ex 
penditure of the eight institutions open last year amounted to 
about £90 000 their total number of students to over 37,000 
and their aggregate number of separate classes or coufen of 
lectures to over 1350 It is believed that the polytechnics now 
give probably nine tenths of all the evening instrucmon m techno 
logical subjects m London and three fourths of th( evening 
science instruction All tins represents an immense advance on 
the state of things five years ago and mdicataa that thn Board 
has remarlGsbly extended the fiicilslMS for technical education 
dunng the two yean it has been at work. 

Th* fourth annual report (3 voh ) of the U S Commisdoner 
of Education has been received 1 be volumes provide a mine 
of mfonnation on educational methods m France. Austria 
Germany, Sweden, Switzerland, Abuka, the United ^tes,and 
jnir own country A full account is given of the chaiacter and 
development of German Universttick, by Prof Paulsen, of 
Berlin, snp|demented by a statistical review of the subject by 
Prof Coniiid, of Halle bcboolmuSeums in vonous portsof the 
world fbnn the subject of a separate chapter There is also an 
doboiate paper m which methods of physical training are very 
fully treated. 
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SCIFNTiriC SERIALS 

Bull hH tf th* Amtruan Mathtnuitical S»ntiy,yA 1 No 7, 
(Apnl 1895) —“Ktenuuin Mid hungnifieuMe for the de\elopinent 
of modern mathematics is the ttanalatioa, by A Ziwet, of an 
address dclivend by Prof F Kleui at the gan^ semion of the 
Virwmmlung Oeutacher Naturfonctwr und Aente in Vienna, 
September ay, i8m In it the author attempu to give an idea 
of the life work of Bernhard Kiemaiin, “a auui who more than 
any other has exerted a determining mfhiancc on the development 
( { modem mathematict — IVof Ciyorl contributes a note on 
the mulliplieation of semi convergent tenes in which foltowii^ 
up his work m a recent nnmbtt of the BulUiw he further 
extends results amved at by Pnmpheun {Matk Ann sot xxi 
PP 3>7 378) and by A Vosa Ktiatk Ann vol xxiv pp 43 47) — 
Mr L E Dickson discniMS Geigonne 1 Pile Problem \tf Mil s 
‘ Kecreations pp 101-6), and pouts out one or two slight 
inaccuracies in a proof given by Dr C T Hudson m 
Eduiotional ftmti Reprints vol U pp 89-91 —Prof /iwet 
mves an account of the Repertoire tnbllogra^ique des Sciences 
Mathematiques, t e a card catalogne of matMmatical literature 
which has been widely eucnlated amongst mathemattcians 
Notes, and new publications os usual, close the number 

BuUehH dt tAcatUmu Xty*U dk Btlgufut, No 3 —On 
Chandler sf irmule, by F Fake Theauthor criticises the latest 
formula enunciated by Chandler for the variation of latitude Fsen 
when compared with the Strassfauig observations, which roost 
closely accord with the formula it u evident that the periods arc not 
correctly rendered 1 he constants in the formula require further 
empirKal research -f)n the equations of the physical field by 
Ch Lu^range The form / c the law of dutnlniti m of a 
riuantity of matter round its centre of inertia constitutes in 
physics a pnnaple as important as the quantity of matter itself 
<r Its mass B^des the ptuciple uf cgiuentraticn there is a 
tmntiple of direction and the latter is as im|nrUnt os the former 
The uithor iniestigates the eouations of motion m a medium 
consisting ol rigid (Mints and introduces the conception of axud 
matter (matt rt asA) in which account is taken not only of the 
mass of 1 point but also of all the quahties dependuig upon the 
sha|H. jf the mass The density of a (xnnt is simply the intensity 
of me (f the parameters determining its action but a large 
numl er of other parameters of known form remain to be eon 
sidereil The consideration of axial matter leads in a muner 
analogous to that which obtains in Kelt in s theory of the intensity 
of magnetisation to theorems upon wires plates snd leases of 
similar substance aiul then upon bodies made up uf these 
structures —On the colour density, and suHace tension of 
hydrogen peroxide, by y\ bpnng This substance which is 
highly explosiie in the anhydrous state has a blue colour when 
seen m a thickness uf too cm The colour resembles that of 
water but is i 83 times as intense The density of the anhydrous 
substance is i 4^ When 60 0445 P of it are contamed m 
ICO cc of an ooueous solution, the dcoMty is i 3540 The surfime 
tension IS o 450, that of water being i The addition of 6 4 per 
cent water raises the surtace tensiim by 103 5 per cent -Action 
of certam hot gases upon red phosphorus, I7 A J J Vsnde 
velde Retgers supposition that phosphamine is produced by 
passing hot hydragoi over red phosphorus IS not correct Vapour 
of phosphorus is formed and earned off by the hot gas, exhibiung 
the phenomenon of spontaneous combustion on emerging into 
the Mr Other hot gases sutih as mtrogen, CO|, CO SH| and 
dry HCl gave nse to the same jdieiiomenon 

lyudimtmn / Antuden tbr Pkynk unj Ckemu No 4 — On 
luminescence, by Eilhstd Wiedemarm and O C bchmidt An 
important distmction must be drawn baween luminescence due to 
physicai and that due to chemical causes A prolonged after 
glow makes the presence of chemical luminescence very probable 
Thermoluminesceiice occurs after the body has been exposed to 
a tempenturp lor below mcandeseeiice A phenomenon now 
ealled “ lyolummescuice ’ occurs with some substances during 
solution, whan they have been previously exposed to strosig 
light The authors show that nmineseince under cathode 
nys u^ways accom^Lnied^ifoeinical action Mixtnresjof cat 

bnlhance under cathode rays, s^ srhen subsequently heated — 
On nomial and anomalous diqwiiBon of electric waies by L. 
Graets and Fomm The dwlectnc constant and the conduc 
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— Magnetisation of iron by teiy small forces, by Werner Sdimidt 
Steel 0^ very smsl! mag n e t is in g forces more luidlythan mm 
The limit of proporuonahty betsveen mmpietiiiiigforoasaiid mag 
netk moment may with practically suffioent aoeuracy be placed 
at a field intensity of o 06 —Otto von Guencke’s onmnol Hr 
pump, by O Berthold The pump m the Royal Libnuy at 

** t be considered as Gueneke’s anginal a- 

ler was bout' 

taken to Sweden by Dr I 
a lecture instruro 

... charge of the Prafenor of Mathematics a 

Remarks upon Mack s paper on the double reftaction of electric 
rays by WiHutm von Bexold The different bdiaviour of wood 
towards electnc raduUion alotv and across the fibre may be 
shown m a variety of wa}B Uchtenbergs figures on wooden 
plates cut along the fibre show an eUiptiw shape, hke douU) 
refracting crysUJs A similar phenomenon is exhibited by a plate 
of ebonite rendered anisotropic by sticking stnjit of tinfiul 

S srollel to each other on the other side The prod u ction of a 
oubly refracting rr even a cucularl) polansum body for electnc 
rays liy embedding conducting rods m a suitaUe dimectnc does 
not appear to be hopeless 

iHB only article uf general interest in the Rum a Gtoma/r 
BatoHua Italmna f r Apnl is one by Dr U Bna on the disease 
of the vine known vs hvHtstura or blackemng The plasmode 
found in the diseased cells of the leav es cannot he considers be 
properly referred to Phsmedu^ora as has been done by moat 
authonties hitherto It belongs to an organism which appears 
rather to present characters intermediate Mween the Myxomy 
cetes and the Amitlre 


SOCIF/IFS AND ACADEMIES 

I ONDON 

Chemical Society Apnl 35 —Mr A C Vernon Haicouit, 
President m the chair —The f dlowing psptis were read - 
Action of nitrox)] in amides by W A lilden and M O 
Forster The mteraclion of miruxyl chlonde and amidu usnall) 
results m the exchange uf the amidugen group for an atom of 
chlonne — Acu m i f nitrosyl ehlonde on asparagine and aspartie 
acid formoti-mof leiorutatury chlorosucanic acid, by W A 
lilden and B M C Marshall Asparagme and mtroxyf chlonde 
interactwithforrovlionof Fevo chlorosuccimcacid — Auropert) of 
the non luminous vtmusphenc coal gas flame by L T Wnghl 
Diorthn substituted benxoic oads (l) Substituted benxovl 
chlorides, by J J Sudborough — Dmrtho substituted benzene 
acids (3) llyilrolysis of aromatic mtnles and acid amides, by 
J J Sudborough In these two papers the author desenbm a 
numlier of new mtio and bromo benzoyl chlorides and benzoic 
acids —Note i n the action of sodium ethylate on deoxybenrofn, 
b} I J budboroui,h When deoxybenzoln and lodium ethoxide 
are heated together stiibcne ana hydroxydi benzyl are pro 
iluccd — A constituent of Persian bemes A & Perkm and 
J Oeldatd In addition to the substances previoukly isolated 
from Bnxian bemes the authors have obtamed aqueratin dimethyl 
ether which they term rhamnann —Potassium nitrososulphate, 
byL Diiers and T Haga The potaiuum nitrosotul[rtiates 
b) desenbed Hantzscb and by Kaschig, seem to be identical with 
that first prepared by Pelouze —The milk of the gamooae, II , 
byll D Richmond 

May 3 —Studies on the constituttons of the tn denvalives of 
naphthalene No 10, the dichloro a naphthols and tnchloro 
napbthalenesfrom3 4 dichlorophenyl t isocrotonicacid No 11 
the tnchloronaphlhalime derivable from Cleves 133 
a mtrochloronaphthalenesolphonic chlonde No 13, the tn 
chloronaphthalene, denvaue from Aldn’s a rntronaj^tholene 
3 3 disulphonic chlonde No 13, the a naf^yfaunine 3 3 - 
disulphonlc acid of Freund a German Patent, 37346 No 14. 
the fourteen isomenc tnchloronaphthalenes The non existence 
of a tiKbloronaphthalene melung at 73 5° tlw formation of 
-vt J t chlorides, ^ H E Armstrong 


and W P Wynne In thcaw ux papers tl 

thirteen out of the fimiteen possiMc laomenc trKhloronaph 
thalenes together with a lam number of compounds obfeuned 
dunng the preparation of these halogen Mvatives — liiie 
sotubuities of gases m svater under vazyiiu pressure, hy F p 
Perman Ueiuys fatw holds for ditonne, braoms, carbon 
dioxide, and hydrogen sulphide, but large devwtioas are obeerved 
snth anUBMiu, hydrogen efalo^, and tnipbur dioxide.— The 
existence of hydrates and of double compounds in solation 
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I, bgr E P Penmui From exponments on the pteMuie of 
9uei dimolved m vanou* lotutiom the author conclndei that 
ndiiun Millie exteta in aqueous solutioB as the hydmte 
NaiSOi.loIliO, and that idver chlonde esiata in ammoniaeat 
loMous solutions as the comped AgCl 3NH. — Denvatives of 
r Dramoeamphonc and, ^ F S Kippuie — ntraheptyltolueae 
ind Its denrahves, by h S Kipprac and O. F Kuuell —Mote 
m the formation of a phosphate of platinum, by R b Barnett 
On paasmg phosphorus pentoxide vajxair and oxn^ over red 
tot piatmum, a yellow phosphate PiPiUtr, inaoluble in aqua 
regia, is obtained 

Linnean Society, May a —Mr C B Clarice President in 
the chair —Dr O Moidstidt of I und Dr Rudolph Philipran of 
■MUitiagD, and Dr M Wororan of St Petersburg, wui. etcUcd 
Toreign members — Mr H M Bernard showed under the micro 
icope the arcumacnbed patches of seta, above and below the 
Oigmabe on the pupa of the vapourer moth (fhyeia antt/Ha). 
Im arrangement suggested a vanished notopodmm just where in 
the Hexapods a dorsal branih of a parapodnim oimht to have 
taiushed, according to the exhibitor's method of cMuang the 
different (^pa of the Arthropoda from their Anneliden ancts 
tors, as sketched m his recent paper on the Galtodtda Mr 
L M Holmes exhibited some new Bntish Algoe from Dorset 
shire and Surrm , amongst others Uluella and E to 

arftts EtnAobb, both discovered last month at Weymouth and 
Iht lattLr previously known only from the Baltic — Mr J F 
Halting exhibited arid made remarks un a specimen of Ctuului 
emsms m the rare hepatic plumage (CuctUm ktfaiuus, bparr 
man) recently obtained at Buhop s Waltham, Essex —Mr 
W T Thiselton Dyer C M (, then gave an abstract of a 
paper by the late Mr John Ball F R S , on the distribution of 
plants on the southern side of the Alps, jirefiieed by someacLotint 
if the author s life, and sjiecial work m relation to the Alpine 
flora 


Mathematical Society, Thursday May 9 -r-Major P V 
Maemthon, R A h RS President in the chair —Dr Hobson 
IKS, made a communication on the most general solution of 

f ven degree of Laplares equation —Prof M J M Hill 
R S , read two short notes (i) i property of a skew deter 
minant (1) on the geomelncal meaning of a form of the ortho 
eonal transformation —Prof (ireenhill, F R S , and Mr 1 I 
Dewar gave an account of results relating to the sjdiencal 
catenary The mvestintions given in Naturb, p a6a, 
January 10, iflqt, when Qu. parameter of the aaKXuated elliptic 
mtegral of the third kind is of the form 4Wa/ii, where «, is the 
imaginary period and n is an integer worked out ui detail for 
M * 3i 4i 5i "><1 8, bave been extended by Mr Dewar to the 
caies of /I Si 6, 7, 9, to and la 
In particular, when m = to the catenary u given by an 
equation of the same form as for » 5 
* V 

(I - s») s m Hs’ + H,s* + H,s* + H^s^ + + H, 

+ i(L«* + lijS* + L|S + 

7 =(!-*•) (*--»)• -A*, 




modd UM exhihited ot this mheneal catensry, fetmed by a 
un wnmped on a tetmtnul gloo« j and to lar dus mean to 
the OB& nal algsbiaical ease, for which it n possiUe for j* to 
uafa.^. aUmd^tthibrted a set of Nl^s Bones, of 
la i74S|,a«d expulnwd liow thsy wera uHd la calc u latio n s, 
ming, te a fiiither deamptioa of Ihfaa to tha ASqffuA 
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-The f llowing papers, in the absence of their 
authon, were liken is read -k)n thoae orthogonal substitutions 
thst can be generaud by the repebtma of u infinitesmial ortho 
gonsl suhstitutim ly l>r H Taber— Notes on the theoiy of 
jrw^ of^^te ^ r ler (r intinuation), Prof ” -* 

the remptomlots f 
A F lolliAe 


Boologloal Society May 7 —Sir W H Flower, K C B , 
F R S President, in the cluir —A letter was readfiom Dr F. 
\ Jentmk, coneemine s m nkty lately described as Cer ttebmt 
^frrtmut of winch the tyix lately been acquired by the 
Ls-yden Musernn Dr Jenlink considered this monkey to be 
the same as Cerctiehut albtg na Oray —Mr T H Gurney 
exhibited and made remarks on a mre kingfisher (ibtJa 
Anit<iMi)nlitBinedinCiyI n ly Mr A 1 Butkr— Mr G F. 
Sttlt FIliol made some remarks on the buna of Mount 
Ruwenron in Bnlish C tntral Afnta Mr Scott Llliot stated 
that elephants occur in great numbers on the cist side of 
Kuwenzon ihere wereals) mmy still hung and last stores of 
Ivory) in the Coi^ Free Slate, mst beyond the southwest 
tomer of the Fnglish sphere of influence He pointed t ut the 
preseme of the hippt (x 1 imus in the Albert Idwanl \janza, 
and its extraordinary -ilnmdince m the kagera Kiser The 
rhiniKeros was found frequently in the country of Ksragwe, 
usually near the marshy lakes leading to the K^era On the 
alluvial pkins about the east of Kuwenzon Jackson s h-irtebecst 
{HtAalts jatkstm), the kob {Ctins ktb), and another svaterbuck 
(perhaps of a new species) were conimon No buflal les were 
seen A hushburk also occurred on Ruwen/in bmi 7000 to 
8000 feet Of monkeys Mr Scott 1 llu>t had noticed the 
presence of x block aiid white Lolobtu which he could not 
identify and of at least tw< other species, pnUibly a Cce 
rut and a baboon Some small mice brought home hod n t yet 
been identified Leopards were numerous and lions wire also 
common on the lower grounds Two speciu of sunbiid were 
brought back one of whichascends to li 000 bet on kuwenron. 
Mr Scott 1 Uiot concluded by remarking that the general idea 
of distribution nthered from the flora seemed to confirm such 
data as he could raither from the buna of the country whKh he 
trasersed during his loumey Mr F F Beddarl F K S , and 
Mr 1 Chalmers Mitehell made a commumcatioii on the 
structure of the heart m the alligator, as observed m specimens 
that had died in the Society s menagerie Mr Chalmers 
Mitchell described the anatomy of the crested screamer (CAwms 
cAorana) pomtiim out some resemldances between the all* 
mentory canal of that bird and the ostrich and giving a detailed 
UMitparuon >f the structures of Ckauna ckaiana and PaltmrtUrt 
cirmuta — K communication was read from Dr Percy Rendall, 
contomiiig field notes on the antelopes of the Trans'^ —Dr. 
Mivort IRS, read a paper on tlw skeleton of / onus jlav»» 
paliustus as compared with that of PstUatus etUkacus, 


F R S , Resident in the cfiair —The Stirling dolente, bjr 
Horace W Monckton The rock described in the paper forms 
a masa of ibont eight miles m len^, with an average width of 
about a mile it » intruded into the lower port of the carbon- 
iferonalimeitonc senes There u little doubt that the Abbey Cialg 
rock, north of the Forth u connected with the Stirhng rock , 
and there u reason to think that the igneous rocks of Cfowden 
Hill and of the hiBs around kilsydi are outlying portioiis of the 
Stirling rock, being connected with it undergi^d All these 
patches, as well as the mom mass, are lor the most part composed 
of a more or leas coarse grained doleilte, the marginal part 
always becoming finer grmned, adnlst the actual edge has 
apparently been a tachyljde now devitnfied The author gave 
the results of hii msctroacopic and microseapic examination of 
the rocks from vsnous ports of the mass —Notes on some rail 
way cuttuga near Reiwlck, by J Posdethwoite Several cuttmgs 
have recently been made on the Codeermoath, KeawKk, and 
Penndi Railway, chiefly throngfa drift, though some occur m the 
Skuidaw slates, and m one case a diabaae dyke (much decom- 
posed) wu met with. The author desenbed the drifts os blue 
clay benesth, and brown cby above, and considered that these 
two clays were produced dunng two separate penods of glacia- 
tion, with no long interval between In some pbees near 
Keswick water bone gravel mav be seen surmounted by Mae 
dayj thbmvelwasoansideiedbytheaiithortoheof fluviatfle 
uri^ — 16 ihelfy days and gtavM of Aberdeenshire coostdeped 
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in reUu n to the questicn >f submeieenoe, fa} DiinM Bill The 
of this hsM. bien descriM^ bjr Mr Jomiewn, and 
also in the pnUications f the OeologMal Survey The two 
anthonties ocree that the I iwer (grey) bodUcr city of the dutnet 
WM produced fay a local The geological virveynrt, 

however maintain that thi mtervening amda and anvela with 
iiianne shells were produced during a nibmelgcnce in jpo feet or 
upwards whilst the u|jper (red) boulder clay was fomi^ fay an 
HX sheet from the south Mr Tomesoiit un the other hand, 
assigns a purely glacial origin to the middle sands and gravels, 
md considers ihid the red clay (which cootoi ' ' 


le shells) indicates a subineigenoe. The author disouiMd 
these views, and maintained that submetgme is not peos ed iii the 
case of either middle gravels or red day/hut thaAht. former are 
as Mr Jamieaon nuuntoined, truly ghuml whilst he odsocated 
the existence of extra moraiaK lakes to explain the latter 
1 AJIII, 

Academy of Bcleneea, May 13 — M Marey u the chair — 
On the roelostot a mirror apparatus gning an image of the sky 
which remains fixed with regard to the earth fay M O Lipp 
mann A planemirror is mounted on an axis resting cn fixed 
faeanngs IIil mirror and us axis ore parallel to the p ilar axis 
A motor turns the system at a unifarm speed once r aind mf irty 
tight sidertal hours, in the some direction os that of the rrlehttal 
spnert The author gives a proof that this mirr >r fulfils the 
necessary conditions and points out wherein it differs from the 
ordinary sideiostat lie diosvs how the siderostat can lie used 
to demonstrate the principle of the cmlostat and how the latter 
instrument ran he emplnyeil iq place of an equatorial rhermo 
chemical relalioos between the isomenc forms of ordinary 
glucose h) M Berthelut Three firms of glucqie art dis 
tinguished « the ordinary form for whieh an = + 106 , 0, 
pr Kluced by transformation of a at too gis ing an ~ 1- Sp 5* • 
and 1 firmerl from a at no* having ai + aa 5 These 
rotations are observed ii^eduitely on solution , left for some time 
all ta converted into the 0 form in oolutum The ehange of 

a into 0 glucose absorha 1 SJ'" ' ■ -t 

(d »• into 0 glucose absorbs o oj 

On an automatic registering measuring nwrnine lor me compart 
son of end measures bj M I Hartmann — Keseatthes in the 
hatching of ' lonif des sexnfs’ of the vine Miylloxera by 
M I J leroux - The works printed in the rorrespon Unce 
are A neirological notice on kmeiit Mallard li> M A 
de Lapparent Petroleum asphalt and bitumen fir m the 
^cologteal ]vimt of Slew, by M A jtecard Invasions 
of locusts in AJjgena M J KUnckel dHenulois — 

Demonstration of Tchrfbychef s theorem by M AwW Markoff 
— On the equnalinee of ux different forms of expressi m if the 
quadratures of algebraical differentials reducible to ellijHK. 
integrals by M h de Salsert — On the integration of the system 
of diflerentuU equations liy M A J StodolKievitr — On a new 
method for the production uf fringes with great differences of 
]ihase hy M liouy A theoretical ptiier— On the electro 
magnetic theory of the absorplii n of light in crystals by M 
Bernard Biunhei — Anomol nis rotatoiy dispersi in of alisonient 
bodies, fay M A Cotton C,eneral solution of Maxwells 
equations for a homogeneous and isotropic alise rlient medium 
by M l^kebuul — On argon and helium An extract from a 
letter Prof Kamsay t > M Berthelut An account is nven of 
a sample of gas obtained fix m a meteoric iron from Augusta 
Coimty, Virginia, USA After sparking snth oxynn and over 
caustic sodp the rcsnlual gas gave speclrosconic ceiiTcncc of the 
presence of ar^ and heUum Only the lines of otgen and 
nelium were observed This evidence u> taken as proof that 
argon exists in extra terretpnal bodies though it has not been 
noticed in the sun Helium is found m most of the rare atrth 
minerals exanuned by Prof Kamsay - On the definite comfafna 
twn in copper aluminium alloys, M H Lc CSiatelwr The 
author eorreels hn previous announcement of the alloy AICu 
The subatOBce had been more profoundly altered by the reagents 
used than was at the time suspected Lstimation of sulphur in 
cast iroot, steels, and irons, by M Louis Comptedon — 
Kesearches on mercurous rhlonde, bromide iodide and oxide 
by M Kaoul Varet A theimochenucal paper mvu^ 
dkoils concerorng the heats of formation uf th^ salts — 
the molccuioT onmn of the absorption bonds uf cohalt 
Oiw diromium salts, oy M A Etard The conclaaons 
ore thrown 1— (>) That chromium solu and the red cobalt oolte 
hfpe fine spectroscopie bando, as u the case with the rare 
pMis and uragium salts (a) That these are spectra of mole 
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cules hke the spectra givenjby otmuuc suhstances of the chloto 
phylltype (3) Hie hypotn^ that each bead of the nectnim 
of a tare earth correspo^ to on element is not necessarily true, 
according to the evidence of cobalt (4) The bands may be d)S 
ploeed or disappear ibr one and the same eleneut occoMum to 
the nature of the molecules in solution or of the compound ob 
served —On the mCfcculmr modifications of ducose, by M C 
Tanret —On the use of carbon tetrschlonde as a means of 
separating methylene from ethyl alcohol, by M Maxime Can 
Mantiand —On a brown pigment in the elytra of CttrtMiu 
cHprtut by M A B GnSths —On the aeia|^ of Ae sotl m 
the Pons promenades and plantations, by M Louis Mongin. — 
On Iheexistence uf numerous crystals of orthockse Mspar m the 
chalk of the Ians basm, proofe of their genesis wrrrrts, by M L 
Ctyeux -On gypsum from the noghbonrhood of Serres (Hauttt 
Al^) and Nyons (Drfime) by M Victor Paquier— On the 
mmeene near Bouigotn and Tour du Pm, by M Heon 
Donxami —On the presence of Ottrta (Extgyra) \irgula in 
the upper Juiasnc of the Alpcs Mantimes by M Adnen 
Gueinard 
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THE SPIRIT OF COOKERY 
Tkt Spirit y Ctoktry, a Poplar Trtatiu am i*e Hutwy, 
Scitmee, PractUty amd Etkteai and Medieal Impart of 
Cmlimary Art, By J L. W Thndichuni, MD, 
FRCPLoad. (London BaiUi^ Tindall, and 
Cox 5 Fredefkk Wanw and Ca, 1893.) 

T he icientiBc bnoch of cuhnary literature has just 
received in Dr Thudichum’s boidc an addition 
which cannot &il to attract the attention of those who 
give to the sdection and preparation of food the con- 
sideration that the subject undoubtedly deservea Of 
works which come under the denomitflRiott of kitchen 
text-books we have had of late years more than enough 
periiaps, but treatises on the culinary art from an 
academical and philosophical point of view have been 
few “I could write,” said Dr Johnson, " a better book 
about cookery than has ever yet been written , it should be 
a book upon philosophical principles Pharmacy is now 
made much more simple Cookery may be so too A 
prescription which is now compounded of five ingredients 
had formerly fifty in it So in cookery If the nature 
of the ingr^ients is well known, mu^ fewer will do 
Then, as you cannot make bad meat good, I would tell 
what IS the best butcher's meat, the b^ beef, the 
best pieces, how to choose young fowls; the proper 
seasons of different vegetables , and then how to roast, 
and boil, and compound.” Tlie author of “ The bpint of 
Cookery ” has evidently been guided by a similar recog- 
nition (d the requirements of the case , and seeing that he 
IS a member (tf a scientific profession whichmay be said to 
endow with special advantages those of the cloth who turn 
their attention to the study of food stuffs and their treat 
ment, it may be taken for granted that he has executed 
his task with competence and ability His object has 
been ” to produce such a system of genenl rules as will 
enable those who thoroughly master them to perform the 
pnnapal culinary operations without reference to the 
frequently unintelhgible records of the details of mere 
cmplncism. These rules,” continues he, "are based in 
the first place upon unimpeachable Kieatific data or 
fundamental truths which admit of no circumvention or 
compromise, and have to be obeyed under pain of certain 
fiuh^ This obedience has at once its ample reward m 
clearing the subject 0# a mass of errors and delusions 
which disfigure it as a sdeace, and impair its utility, and 
m placmg mto the hands of operators the means of 
attsiinmg them object with certainty and dqiance.” 

Stnctly speaking, “ ThrSpint of Chokety ” is a compen- 
dium of very useful information gathered, ftm the most part, 
from trustworthy sources , its theovics are^ generally 
speaking, sound, its pnnaples' excellent, and its rules 
l^od , but It can scarcely be mdled a pracdcaiwoik from 
an executive point of view, for the author tardy allows bis 
description^ a process or a dish to gtf Airdier than a 
mereiketdl. Eadi branch of the art wnevcrdteless dealt 
with, and fhs pnnapal methods of oookltig^ if not absoc 
Imely wgiM out m detail, are at^aS events carefully 
analysed, * * 

After a glance at the objccu of cooketyrlu hteraturpfh 
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the past and present, the requirements of the kitchen, and 
the processes which appertain dicretoi Dr TbudK^um 
comes to the subject of soup-making That this is 
haustively treated, may be gathered from the fisel ha 
more than one hundred pages are devoted to it The 
salient feature of this discussion is an exposition of wha 
the author calls “ the complete fallacy of the proposition 
that bones can either make, or help to make, any liquid 
that can have any value in cookery ” This argument 
new, or rather let us call it a revival of an old controversy 
which has been forgotten That a saentific writer as 
earnest and experienced as Sir Henry Thompson should 
have acknowledged, comparatively recently, the value of 
bones in cookery, in his work “ Food and Feeding,” would 
in Itself justify our questioning Dr Thudichum’s rather 
peremptory dictum on this point. Speaking, however 
from absolutely praaical experience to the contrary, we are 
forced to deny the accuracy of the contention As a 
matter of fact, we have been in the constant habit of pro- 
duang fragrant and savoury broths from the bopes 
poultry and game, both cooked and uncooked, which we 
have found very vduable in sauces , while in soup-making 
our working has proved that after six hours cooking on the 
lines of the pot-am-feu, a very perceptible gelatinous ele 
ment is produced from the bones, which contributes to the 
quality of the stock. In all arcumstances it is of course 
essential that the bones be broken as small as possible 
and in the case of those of poultry and game that they be 
pounded roughly in the mortar The latest method, vis 
that of setting the bones of meat and carcases of poultry 
intended for the stock-pot to be browned in the oven be- 
fore addition, is an undoubted improvement, to which the 
author of “The Spirit of Cookery” would not object per 
haps, the addition being made after the first stage of the 
broth-making, i.c after the liquid (containing the meat 
alone) has been permitted to come to boiling point for the 
first time, sinunenng being conducted afterwards for the 
allotted penod 

Touching the alleged costliness of extracting gelatine 
from bones, we think that Dr Thudichum has lost sight 
of the feet that, uiasmuch as kitchen fires are always burn 
ing, space can generally be found on the hot-plate for a 
vessel containing bones where it can simmer without any 
additional expense in the matter of fuel We have found 
that in this way, with the aid of a few vegeubles and 
herbs, very useful brotbs can be made for the molstemng 
of stews, ^rdrr, &c., while it is well known that at Aider- 
shot good wholesome pea and lentil soups are made on a 
bope-stock basis, which form an addition to the soldier’s 
dietary that is much appreciated, and for which no better 
medium, considenng the limited resources of the military 
kitchen, could be concocted 

We confess that we are surpnsed at Dr Thudichum’s 
apparent indifference to vegetables as a factor in the pro- 
ductiem of a good botuttom, for constant practice has satis- 
fied us that all its fragrance and a large share of its 
pjeasant flavour come to the pot-mu-fm or soup from a 
very careful proportioning of the vegeuUes to the meat 
by weight In a case of this kind it is idle to speak of 
“an onion ” or “ a carrot” We also wonder that he should 
CientKm the now obsolete method of clanfying broths wiih 
whita of egg and lemon juice. The object is now attamed 
by raw beef reduced to a pulp, mixed with both the yolk 
F 
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and white of egg, by which the Ion of flavour by the old 
process tut been overcome 

In regard to the author's condemnation of the tute 
ment that ** the French cook makes excellent and nutn 
t ous soup out of materials which the Engluh housewife 
throws aaay as useless, while her /of au ftu is composed 
of stray scraps carefully busbi^ed, which cost her 
nothing, but which when skilfully combined constitute 
a useful and inexpensive food,” we would observe that 
the use of the word pot au ftu it obviously a mistake, 
but that had marmtte been substituted there would have 
been no cause for objection What says Sir Henry 
Thompson ? " This (the pot au ftu) is a different thing 
from the common ‘stock pot* of the French peasant, 
so frequently termed a pot au ftu and confounded widi 
It The primary object of the ‘ stock pot i» to nuke 
a decoction for soup — of animal food if possible — and 
every morsel of flesh, poultry, tnmmings from joints, 
bones well bruised, &c , which are available for the 
purpose ate reserved for it ’ This turning to account 
of scraps is, to our thinking, by no means a “ delusion,” 
but a thing that should be encouraged in eve^ 
economically conducted kitchen In nearly every other 
respect we ait. able to concur with Dr 1 hudichum He is 
undoubtedly right in pronouncing igainst the so called 
clear soups of restaurants and hotels, in denouncing the 
free use of wine to smother defects, md the heedless 
use of cream and butter in potagtt hit, hsguti, and 
pur/tt 

Turning to his precepts concerning piocesses, we 
also find much that we can accept as excellent Here 
and there are points of course in regard to which 
the best authorities differ We would never put fresh 
meat or poultry, when either has to be cooked for the 
table by boiling, into cold broth or water, having found 
the method advocated by Sir Henry Thompson better 
than any other, vix to immerse the joint or bird in a 
boiling medium to solidify 01 coagulate the albumen 
which pervades the outei layer of meat, and after five 
or sue minutes at that temperature to reduce the hcu 
beneath the vessel to simmering point never exceeding 
180® F We apply the same principle to the pie 
paration of fish with equally satisfactory lesults having 
proved the accuracy of Sir Henry s axiom that boiling 
fish in the ordinary manner is of all systems the most 
wasteful and unsatisfactory There can be no doubt, 
though It IS contrary to Dr Thudichums theory, that 
the greatest benefit is to be denved from broth made 
from fish bones and “ cuttings of white fish, assisted 
by herbs and vegetables This we employ as a moisten 
mg in our method of fish poaching, and consider it 
supenor to court bouillon with its excessive amount of j 
wine, which Dr Thudichum very properiy condemns 

There is another point on which the doctor's advice 
IS open to question We refer to his definition of braising 
as a species of “ roasting ” Surely this is contrary to 
jthe tei^wg of the best authors “ Braiscr la vnande,” 
says Uubifls, “e’est la cuire k Idtuvde dans un bom 
fonds de fiKon k I’atteindre cornffiktement, en lui con 
servant ses sues nutntife ” How can a piece of meat 
be said to be “roasted when it is moistened in the 
bnw^ with bomtlon'^dkcmteur^t The fiict is there 
Me vanetiek of braising The French cook adopts one | 
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method, for instance, fbr^ white, and another for blown 
meats, and, as we re^ in “Food and Feeding,” these 
vary in treatment In all the predominating feature is 
stewmg, though the part cA the meat expMed by the 
gradual reduction of the moistening b^h fnay be 
browned by heat transmitted downwards from hdt a^ers 
on the hd of the vessel The meat is really part stewed, 
part steamed, and superfiemUy toasted Dr Thudichum 
says nothing of the amount of moistening mirtpotx 
necessary for braismg, the preliminary browning of the 
meat, the couckt dt ractuts tt oignons /mne/s on which 
It stmld be placed, the reduction of the first partial 
moistening, and then the final filling up level with the 
top of the meat Without these instructions, how is the 
student to have placed in hts hands “the means of 
attaining his object with certainty and elegance?’ 

But the few points to which we have taken exception 
are of no great consequence in a work which covers as 
much ground as “The Spirit of Cookery’ Some of 
them might perhaps have been passed over as appei 
taimng to practical nork, which Dr Thudichum may not 
have intended to explain minutelj There is, as we have 
said, a great quantity of information which is beyond 
criticism, plentj of advice which is full of common sense 
and a pamstaking classification of the principal sections 
of the art which cannot hut be useful to students of 
cookei y The scientific principles, by which all intelligent 
work should be guided, are very dearly laid down The 
notes on the preparation of fo^ for the sick loom and 
the camp are excellent, and all who recognise the necessity 
of encouraging cookery for the palate rather than for the 
eye will concur in Dr ’Hiudichum s observations regarding 
the vulgar folly of over ornamentation 

WLMHER OBSERVATION AND 
PRI- DICTIONS 

\ftteorology, Wtaihtr, and Mtlhods of Forecastmt', 
Dticnphon of Mtltorologtcal Instmmtnts, and Rn tr 
Flood Predictions in tht United States By Thomas 
Russel 4 U S Assistant Engineer (New York Mac 
millan and Co 1895 ) 

Results of Rain Ritfer, and Exaporation Obsenations, 
made m New South IVales during- 1893 By H C 
Russell, nA,CM(i, FRS (Sydney C Potter, 

1894) 

T he first of these two books has for its aim the in 
struction of those who are interested in the weather, 
and wish to make forecasts on scientific lines, or to under 
stand the pnnciples which underiie the predictions issued 
by responsible anthonties The expression “saentific 
lines " IS, perhaps, net justified Experience plays, pro 
baWy, as large a part as Kicnce The knowledge of the 
character of the weather that has followed certain 
definite atmospheric conditions m former cases, is to 
some extent a guide as to what will happen when those 
conditions again present themselves, and possibly 
as true a guide as any result based on the wider 
knowledge of the general circulation of die atmoephere 
Especially hat the particular study of the dweedon and 
rate of motum of cyclonic areas, with their attendant 
phenomena of ram, aw) change lA temperature pennitted 
a greater amount of security in weather pitdictions for 
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abort intervals of tiide But this (peat certainty is based 
upon experience and observation, nuber than upon purely 
tbcrmo dynamic pnnci|des 

The evidence of decisive progress m forecasting is 
wanting Nor does the author hold out a very sanguine 
hope of the possibihty of issuing in the immediate future 
successful weather forecasts over large districts from a 
central bureau There are not more than six to 
twelve occasions, m the course of a year, for any part of the 
country, he tells us in the preface, “where successful pre 
dictions can be made, and for some places successful 
predictions are never possible " “ Successful continuous 
predictions for every day are not possible” This is 
the opinion of one who apparently l^s ample means of 
forming an adequate judgment It is the outcome in a 
country where the opportunities of framing forecasts are 
many and fitvourable The service is well supplied both 
with funds and officers, the last telegraphic system of 
the country is at the disposal of the Weather Bureau, 
the area over which the data are collected is extensive 
enough to enable the whole development of a storm to 
lie watched and reported, while the favourable situation of 
Washington, m the extreme east of the continent, is a 
point not to be omitted Yet after years of trial, the 
opinion of one who apparently has offiaal connection with 
the system, or is at least well supplied with information 
from the Bureau, is, that the complete solution of the 
problem is not only impossible, but is only practically 
effective on the aventge less than once a month If this 
be the result under favourable conditions, what, it may 
be asked, is the system worth in England, where our 
insular position cuts off the supply of any information 
from the West, the direction in which our principal storms 
approach, and the intelligence from the East has to be 
supplied by the courtesy of many nationalities, and more 
or less hampered by different telegraphic systems 
To return to the book, however, which in some respects 
IS a little disappointing There is an occasional appear 
ance of burry in the compilation of the work, which has 
sometimes prevented the author expressing himself with 
sufficient cleamess, and with the reservations which are 
sometimes necessary For invunce, we are told, on p 3, 
that there is less oxygen in the air when the wind is from 
the south, than when the direction 11 north Ihis 
may be true for the distnct in which the author lives, but 
as there is no indication where this particular locality is 
situated, and the preface is not even dated we are left 
to infer that the remark applies to the earth generally, 
which can Karcely be correct Again, on p 184, in the 
description of secondary low pressures, occurs this 
sentence “In Fig 39, thunderstorms are very apt to 
occur with secondary tow pressures ” This statement is 
certainly a ptusle On p 190 we are referred to a map 
on the ^jmning page There is no map there, although 
this map ts referred to in the list of illustrations 
Readers will, however, fold it at the end of the book, 
bamctimes, too, facts whidi are easily verified are not 
quoted with accuracy On p 5, the dates of the earth’s 
penhelion and aphelion passage ate given as December 
23 and June ai respectivdy The area of the Caspum 
Sea n given as p. loi os over 209,090 swre miles, and 
on pv 301 as \%ofliQO square aites But these and 
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many other smiU blemishes can be rtmoved ifr a future 
edition 

We are more concerned to look al the work aa a whole, 
and to consider whit bpccial service is it likely to render 
among the host of meteorological treatises that are con 
tinually appeannt, on one or other side of the Atlantic 
We have, of course the ordinary chapter on meteorological 
instruments , we hive the cloud classification , we have 
the description of the r iin and hail and snow, that too 
frequently make life unpleasant together with all the 
winds that blow, or are likely to blow And the oft told talr. 
It must be confessed is repeated in rather a jerky manner, 
partaking of something of the manner of a dictionary, 
wherein one is treated to a collection of definitions. 
The last chapters of the book aic undoubtedly the 
best There the author has something to tell us of 
processes not genertllj described in books like the 
present To the charm of novelty is added the ad 
vantage that we feel wc are listening to a pracucal 
expert, who can tell us all that is worth knowing about 
river floods and overflow* 

We come now to the second volume under notice 
Fortunately in this country we are not frequently 
troubled by the overflow of nvers and the consequent de 
struction of property on the banks, -ind therefore the 
subject with us receives scant ittention Probably for 
this reason the report of the Meteorological Council is 
silent on such matters, though at times like last autumn, 
the inhabitants of Eton, Oxford, and the Hiames Valley 
would have been gratified by a timely warning It may 
have been that warnings were given, but from the absence 
from the Report of any mention of machinery adapted to 
this end, one would infer that this is an inquiry the 
Council do not consider worthy of their attention Far 
different is it with the \strnnomer at Sydney whose latest 
report is mentioned at the head of this notiee There the 
subject IS forced on the attention of scientific men , and 
on the unscientific, too, if he b ippen to live in a district 
where as Mr Russell reports, the rise of a river was so 
rapid that m less than two hours a part of a town was 
covered to a depth of three or four feet and the people 
were glad to escape with their lives at the sacrifice of their 
property Mr Russell has great difficulties to contend 
with He has not only the small equipment peculiar to a 
comparatively new colony, imperfect data, and the slow 
accumulation of fact% but the first warning of the nsc of a 
flood may occur in uninhabited or thinly populated dis 
tncts, with which communication is slow and uncertain 
The Amentan Bureau has not to struggle against the‘e 
disadvantages, but the problem depends upon so many 
vanablc quantities that the complete solution is practically 
impossible 

The author of the treatise on meteorology lays 
It down that very little connection can be traced brtween 
meteorological laws and nver floods, except perhaps m 
cases where the quantity of water is dependent upon the 
melting of the snow In temperate tones, floods occur 
without any very noticeable great nunfalls Intermittent 
ram may cause a nver to me very slowly, and almost im 
percepubly, till it be bank full, when a moderate ram 
mafcea the nver overflow Neither is there any decided 
connection between the nver slopes and velocity, to that 
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tire veloi ty of the Aoh c innot be cottputed from 1 know 
ledge of the slope Ihc chariicter of the ground over 
which the rain fells that is the degree of permeability— 
M a frutful source of uncertainty m predicting the 
probable rise There arc many other obvious sources of 
error so tint no one can be surprised to learn that the 
theoret cal detei mination of a nver nse cannot be tieatcd 
as a problem m hydiaulics Without a system of (,au(,es 
alinis the nver predictions are scarcely pouible With 
their employment the problem becomes more or less one 
of practice and expenence This remark may be illui. 
trated by showing how the nse of the nver may be pie 
dieted for I ittsburg a place where the observations of 
rainfell simply are of little use in (bretelhng with accuracy 
the height to which the nver will rise The rise is pre 
dieted from observations of the nse at stations above the 
town or on tributanes Gauges are maintained at Oil 
City Brookville Confluence Rowlesbun^ Weston and 
Johnstown Th se towns he both north and south of 
Pittsburg and the greatest separation may amount to two 
hundred m Ie« The height of the nver and its tnbutanes 
at each of these places not only exercises a diflerent effect 
It 1 Ittsburg pr«ium*d to be proportional to the squire 
root of the areas drained by the nvers at each station but 
the height of the r ver at Pittsburg itself has also to be 
Uken into the account The higher the stage it Pitts 
buig the less w II the river be affected by the same rise at 
the upper stal ons It is assumed (hat the nse multiplied 
b) the mean stig* dunng the rise is compirable through 
out different stages for Pittsburti, The fectors deduced 
from the area drained vary from 1 1 for Oil City to o i at 
Weston and the observed rise between two consecutive 
days mukipl ed by these fectors can be easily tabulated t > 
exhibit the expected rise at Pittsburg Mr Russell has 
worked out some ex imples to show the successful apph 
cation of this m thod On I'cbruary 16 1891 the calcu 
lated height of the stage was 31 3 feet the observed 3'* 
feM On February 6 1893 the calculated height was 33 
feet the observed 33 1 It does not appear how far 
these examples ire illustrative of the success attending 
the general application but the system seems to leave 
nothing to b6 desired I he author takes us regularly 
down the Ohio River to Cincinnati I ouisviHe and Cairo 
the junction with the Missisippp illustratmg the modiiica 
cations which varying conditions may render necessaty 
The Missouri and the Mississippi also receive their share 
of attenbon and the book forms a very practical guide for 
those interested in such matters 1 he v due of the whole 
process rests on the provision of a sufficient number of 
well placed gauge* and a long senes of obsenations 
ftom which may be learnt the probable behaviour of the 
nver under all circumstances It is in this direction ip 
pasentlyi th it Mr Russell of Sydney finds his oppor 
tunity, and the great mass of facts that he is coilectini, 
will be of the greatest use as the colony becomes more 
thickly peopled We do not understand that he has yet 
Amv^ at the stage of predicting with accuracy and con 
lideace the vertical rise and fell of the nvers over which 
he watches, Hit part if apparently less mterestmg is not 
less uscfril and he is to be congratulated oq the spread 
of hm system of observations xnd his successful overthrow 
of many difficulties 
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AN AlBUSt OF CLASSICAL ANTIQJLJITIES 
Alltt of Classtcal Aiitipnhfs ByTh Schreiber Edited 
for Fnglish use by Prof W C Anderson iff Firth 
College Sheffield (London Macmillan 1895) 

T his work should hardly be called an Atlas since 
though It contams a vast amount of matter the 
disjointed irrangcment is by no means that of an Atlas 
The ibundancc of illustrationk however makes the book 
exceedingly valuible to the student 

But although there may be md is the/Kwmfre the 
luniuiori is frequently wintmg Still by the help of 
the excellent tnlinqual index, supplied by the En^ish 
editor this defect is much remedied 
The book should also be judged by reference to what 
It aims to be If conside^ is a work addressed to 
inikts or special sts great deficiencies n the technic U 
execution of the plates would have to be complained of 
but It should be looked at mainly as a senes of rough 
sketches of anc ent life as revealed to us through art for 
the instruction of students in literature and commencing 
arclueologists or is a general book of reference The 
ibove remarks refer entirely to Herr Schreiber s plites 
nothing but praise should be accorded to Prof Anderson 
as translator and expositor The aim of the work is 
suffiaently stated m the preface 

There spimgs up a desire for f itU— facts as to the life 
of the ancients their laws and their customs their beliefe 
and their cults Because no fact is despicable from the 
point of view of science we further look into their daily life 
the fashion of their dross and their houses the arrange 
ments of the theatre and the market place And since no 
source of fects < an be so perfectly trustworthy as the works 
of contemporary irt those works gain an interest arising 
not merely from the r own beauty but as the crystallisation 
of the V isibic life of the people i mirror of their thought 
preserved to us 1 kc many actual C reck mirrors in the 
graves of the dead 

The scries of pi ites begins w th theatres and acting 
and with respect at least to Roman or Romanist 
t reck theatres they are very fully illustrated both 
as regaids the fabnc and the actor but there is a 
icmarkable absence of the charactcnstics of the Greek 
theatre os d stmguished from the Roman which have 
been much under discussion of late years Plate 111 
Fig 3 however introduces a representation of the raised 
st^eor Xoyfiov which, if tlie date ascribed to it in the 
text bo accurate hears strongly against the theory that 
all the action loik place on the level of the orchestri 
until the raised palpitum was introduced by the Romans 
Inflate ix we sec that some of our modern building 
appliances have been in continuous use since classical 
times In Plate x Fig 3 after Durm the contrivance 
of the wooden blocks and pm in the joinu of the columns 
of the Parthenon is not accurately shown and it is there 
fore not surprising that in the text a difficulty is hinted at 
The smaller shallow circle was not provided for the pur 
pose of recciv mg a wooden cylinder to turn m. Thu was 
the function of the smaller pin or cylinder of hard wood, 
which was centred in the square wooden bkxJcs which 
were fixed in each bed of the joint Jhe sh^ow aTcle 
m the stone was provided to receiye the detntus causedi 
by rubbing the stones together In the same ptale 
onument is showoi on the echmus of the Done capital 
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Decoraticyt of this member is, to say the least, extremely 
doubtful Two valuable plates follow of Olympia, m 
phut and perspective. The restored view of the Acropolis 
of Athens, however, is hardly so successfol The draw 
ing IS coarse, and it gives a very inadequate idea of the 
way in which the Acropolis dominates the valley to the 
south of It In Plate xiv , Figs 1 and i (the latter from 
a vase) are interesting from their connection with the 
Fleusinian mysteries As many of the illustrations arc 
necessarily taken from vases, it would have been servic 
able for beginners if sqme representation with a short 
description of different kinds of \ases, such as the cyltx, 
the le^hus, &c , had been giien Plate xv shows that 
votive offenngs of models of diseased limbs and other 
bodily members, suspended at the altars of favourite 
saints, had their origin in classical times In its reference 
to Fig a, of Plate xviti the text gives a valuable reference 
to the raoent discoveries at the Pantheon, which were 
lately made under the direction of the French architect 
M Chedanne 

Plate XIX, fig 15, IS interesting as showing that the 
division of the hca\ens into different houses of the 
mediseial astrologers had its origin in classical auguiy 
Plates XX to xxiv are devoted to ithletics In Plate xxii 
are illustrations of the method of throwing j tv elms b) 
means of the asnentum, 1 kind of sling attached to the I 
shaft Some are shown as being thrown overhand, and 
others underhmd, and a curious method by which aid 
was given to jumping by means of weights held in the I 
hands Plates xxvii to xxxiii are devoted to games md ' 
arena combats Fig 4 in the first of these plates, from 
a wall painting from Pompeii is tn inteiesting illustration 
described thus in the text ‘ This painting is unique as 
a contemporary picture of an historical event 1 acitus 
(“Annals,’ xiv 17) mentions a not between the people 
of Nucena and Pompeii which arose out of a gladiatorial 
show given by Livineius Regulus It began with mutual 
taunts, and then stones wea thrown and weapons used 
The Pompeians were naturally the stronger party, so 
that many of the Nuceiians wcie badly wounded, and 
several slain As a consequence, Nero stopped the 
games for ten years The painting shows the fighting 
going on in and about the amphitheatre ’ Fig i in 
Plate xxxiii , from Urcscia, shows that combats with wild 
beasts were still praaised in 530 A D in luly In 
Plate xxxiv we have representations of early Oreek 
warriors and weaponii, and also, but of later date i 
besieged city from the Nereid tomb in the Bntish Museum 
and in Plate xli a useful diagram showing the arrangt 
ment of a Roman camp In the xamc and following 
plates Roman soldiers and their armour arc well given, 
and Greek and other helmets Young students of Ca.sar 
“de Bello Gallico ’ will be thankful for the illustranons 
of the Rhine Bridge in Plate xliv In Plate xlvi is the 
difficult subject of the trireme and its oars It conuins 
only one original document (Fig 8), namely, the sculp- 
tured relief found near the Frcchtheum } the other figures 
are reconstructions m which the difficulty does not appear 
to have been grasped The anaent mlid* certainly im 
phes oars of different lengths , thus much canaot be 
controverted, but the only posyible iqpans by which the 
rowen on the different banks could have kept time would 1 
have been by an mversely correspoadmg difference given { 
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to the surface of the blades of the oars, which the re 
constructions do not show 

Plates xlviiii to h arc occupied by town gateways and 
fortifications Then follow imvate houses, aqu^ucts, 
bridges, baths, and ralculating boards In Plate Ixii 
I ancient sundials, which divided the day from rising to 
j setting sun into twelve hours, irrespective of the difference 
j of their lengths in summer or winter Fhen follow various 
agncultural operations and in Plate Ixvi a warehouse 
scene, the weighing silphium, a plant used m medicine, 
grown in Gyrene a group of decidedly Egyptian type 
1 hen ovens, Phte Ixvn for baking bread , Plate Ixviii, 
for pottery From Plxtcs Ixix to Ixxvn , vanous arts and 
crafts The tnclmium is shown and explained in Plate 
Ixxvii Then follows jugglery and games Plate Ixxxi 
shows bndal scenes followed by female dresses and 
costumes In Phte Ixxxvti is a relief from the arch of 
^ Constantine, introducing sever il details of the Roman 
forum Plate Ixxxvm follows with a griphic scene of 
CIVIC life from a wall punting of Pompiii Then school 
scenes are illustntcd with wax tablets and wntmg 
mnten>ils there is xlso 1 pair of proportional compasses, 
having much uialogy to the instrument in modem use 
Plates xcii A and xciii tell the “tale of Troy divine,’ 
from a relief of the Augoixtan age, representing the lliu 
pcrsiii, found near BoviUae ind the work concludes 
with a very complete senes of bunal scenes— that is, of 
interment for there arc no representations of cremation. 
But notwithstanding this and some other omissions, the 
hundred crowded plates of this volume from which we 
have mide only a few extracts, contain a vast store of 
objects for reference and they are all very much enhanced 
in value by the descnptions and notes with which Mr 
Anderson has enriched the book 


A DEisiDhRAlL M IN MODERN BOTANICAL 
1 ntRAlURh 

A Hand book of 'iystemaHc Botany By Dr t Warming, 
Professor of Botany in the University of Copenhagen 
With a Revision of the hunggby Dr Ci Knoblauch, 
Karlsruhe Translated and edited by M C Potter, 
M A, P I S , Professor of Botany in the University of 
Durham College of Science, Newcastle upon lync 
(London Swan Snnncnschem and Co, 189$ ) 

I r IS a cunous, and not iltogether a pleisant reflection, 
considering the activity Which has been displayed by 
the botanists of this country within recent years, that we 
I should still be largely dependent on foreign sources for 
our text books in more than one main division of this 
particular science It is doubtless true that the books are 
sometimes more or less edited before they are presented 
to the English smdent, but still one can hardly help feeL 
mg that an entirely home grown article, if issuing from 
first rate hands, would prove a most welcome chmge 
It M with somewhat mixed feelings, then, that we greet 
the appearance of Prof Warming’s “ Hand book of 
Systematic Bouny’ in its Engiuh form Moreover, we 
feel a little inclined at the very outset to quarrel with the 
title of the book before us , a hand book of systematic 
botany embodying critical morphological discussion, is 
exactly what u now wanted— something which may be to 
us what Eichler’s celebrated Btktktmdta^amme was, and 



NATURE 


[May 30, 1895 


102 


indeed still is, to our tierman neighbours But one can 
hardly illnw that the present volume nies above the rank 
of a text bixdc, and of these we have plenty with us Not 
that It IS intended to depreciate the value of Prof Warm 
ing s book It IS chiefly the question whether an increase 
of this pvrticular kind of book is Just now wanted at all, 
whilst there is no question whatever but that a genuine 
‘ hind book ’ is very much needed indeed As &r as the 
work goes it is very good, it least in its manner of deal 
mg with the Angiosperms, but it does not go fir enough 
Thus the order Cucurbitaceae, as an example taken at 
random, is dismissed with something less than four pages, 
and yet the plants included in this order abound in interest 
ing characters To treit these and otben, of i similar 
nature in a bnef dogmatic fashion is to abandon the most 
interesting side of the subject, to say nothing of the 
educational opportunities which have been missed But 
notwithstanding these features of the work, which pro 
fessing as it dues to be a hand book, appear to us to be 
serious defects we readily admit that, taken is 1 whole, 
the account given of the flowering plants is one of the best 
existing in the English language Tlie lower groups of 
plants are less satis&ctorily dealt with In the Fungi, 
the general method of arrangement followed is that 
based on Brefelds researches but the difficulties ton I 
nected with Frtmasi,us arc not touched upon It nuy be 
doubted whether the student will gain a very cle ir idei 
of OtdtOy which he is told, must be distinguished from 
“ true chlamydospores The definition luns thus ‘ The 
former {Otdta\ irt more simple the litter are somewhat 
more differentntcd fonn of cirpophore fundaments I 
which serve for propagation in the same manner is 
spores ” But exactly wherein the difference really consists 
we seek in vain to find A purist might object to the ex 
pression “brind' fungi, which is used instead of the 
more fimiliar one of smut fungi a practical farmer, in 
this country at least, would also probably smile at the 
description given of the method of application of blue 
vitnol as a prevenutive of the disease caused by these 
organisms in cereal crops 

The treatment of the Muscine strikes us is far too 
cursory, especially m regard to the considerable amount 
of work recently done in connection with these plants 
The bnef statement of Celakovsky s view as to the homo 
logy of the moss sporogonium is only calculated to con 
fuse the mind of a student by introducing purely idealistic 
notions, and its value without a full explanation is 
absolutely inappreciable The catalogue of “orders 
of mosses, given on pp 196-197, is also particularly 
depressing 

The treatment of the vascular cryptogams is decidedly 
weak, and this is the more surpnsing, considenng the 
activity which has long been displayed in the investigation 
of this divuion of plants The general descnption of the 
embrgB, given on p aoi, only applies to a few families, 
and IS not by any means true for most of the groups 
Agam the usual mistake is made as regards the sporan 
gium of Isofltcs, which is stated to be divided mto “ com 
partments one above another* , the fact, of course, bemg 
that tt IS not divided mto “compartments ” at all, as on 
in^paOion of a tangential section will suffice to show | 

h IS suTpniing, in a woric issued in 1895. to find the | 
old ernmeous description of the germuution of the | 
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gymnosperm pollen grain still maintained We note, 
however, with satisfaction that a popular mistake (which 
appears also in the text) is correct m an editorial note, 
in which It IS rightly stated that Cycads commonly do 
branch m a state of nature 

From what has been said it will be clear that the treat 
ment of the lower plants is inadequate, and it is to be 
regretted that Prof Potter did not see his way to using 
his editorial discretion more freely It is, however, easy 
to find fault with most books , but we have already said 
that, as reg.'irds the latter half of the volume, it is deserv 
ing of commendation, and we may add that it is well 
illustrated, and that, fiirther, it contains, in the form of 
in appendix by Prof, Potter, a brief account of the chief 
methods of classification which have been used m arrang 
mg the members of the vegetable kingdom 


OUJl BOOK SHELh 

The Noxious and bentficia! Insects i f ike State of Illinois 
Eighteenth Report of the btate Entomologist 
Seventh Report cd % K Forbes Foi the yeais 
iSqi and 18^ (Springfield, III , U S A , 1894 ) 

This report is m iinly devoted to insect atracks affecting 
“Indian com (sometimes known with p a8“maiie,^ 
in the USA shoitly as “com”), and coming from the 
trustworthy and well qualified pen of Prof Forbes, will be 
of much service m the country of the crop dealt with, and, 
m points noticed legarding such of these “pesu’ as arc 
of very similar h ibits with our own may be studied here 
with much idvantage 

The ' Monograph of Insect Injuries to Indian Com 
extends to 16} pages dealing with insects of very vaiious 
kinds, including amongst them what, without entering 
here on their scientific appellations, may be generally 
described as ants of various kinds beetles, including 
allies of our turnip flea beetle wirewomis, with click 
beetle parents and chafers, with their grubs (truly noted 
as “ the immemoii d enemies of ogncultuie on both sides 
of the Atlantic ) aphides, or plant lice of various kinds, 
and some other insects 

The information is the result of ten years’ investigation 
of the economic entomology of the Indian com plant by 
the official entomolomst of Illinois, joined to such aa 
ditions from published matter as it appeared desirable to 
embody with his original observations and in the words 
of the wntcr whilst a portion of the infotmation is such as 
he hopes will be “ inteibgible and practically useful to the 
actual tiller of the soil,” be has also incorporated with this, 
for “the special benefit of the entomologist, more detailed 
and thorough going discussions of the insects themselves, 
and of their life histones, habits, and imunes, tt^iether 
with descnptions of the species in all stages as yet 
recognised 

These mmute descriptions, especially of the early stages 
(so important to the economic entomologist, and. so 
difficult, too often to obtain) m themselves give the work 
a high value, and in the practical part there is much to 
be studied with great benefit Togive a single instance>-^ 
the indifference of wireworms to various kinds td poisons 
prepared for their consumption on seed placed for their 
us^p 49) 

The report is greatly to be recommended to the study 
m econormc entomologists, and its value is added to by 
fiftoen wen executed futbpage plates of many of the uisecta 
referred to, also by an exhimstive index of thirteen pages, 
so complete and wdl arranged asm somemstanoesaliaott 
to give headings for a lifo-history of the insect re fer red to, 
E A.O 
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LETTERS TO THE EDITOR. 

{Tkt EHt«r iott tut kM kimttlf rttfmuRk fw tx~ 

jntnid fy Mt nrmfeudmtt JMlkir tm kt tmitriakt 
to rotum, or to torro^oud wtik tk* mrtUn tf, r^tod 
wwmtHftt itttondtd firtkUorat^ otkor fort y Natu«b. 
Ho notia it Mom of tmot^ous commtmirtUiottt ] 

The Origin of the CulUveted Ctnererie 
Rbfkrbinc to record* of the hutoiy of cultivated Cineraria. I 
found (I) that eoTwldcrable iporti, or Medliim preientinfr 
nuuble and itnking variation*, arose m the carfy days of th- 
" improvement *' of the Cnerana , (3) that there is evtdeni 

ihatUie improved varieties were of hyM origin 

Ibcrefbre, that Mr Dyer’s statement that our Cinerarias 
iieen derived from C ertunta “ by the giaduat accumulation of 
vmall variation*” was misleading in two remets. As we hate 
now had the benefit of a fuller statement of Mr Iyer’s case, 1 
fsk leave to explain why it 1* that I still hold to my original 


Meanwhile, however, Prof Weldon, intervening, has ofiered 
an apparently sustained criticism of my evidence, whwh to those 
no Mter pr^red may have a formidable look 

We will first examine some of Prof Weldon’s minor points. 
Ill preface let me say that I do not contend that no sports or 
named vanetien have ever been believed to have arisen directly 
from erusHta, or from plants so called (for, as Willdenow hintetl,' 
the name may base been misapplietl to hybrids in the {last as 
now) ; and, indeed, 1 gave Drummond's word* that his (rwula 
“ mrted freely from sm ” 

Something was made also of the wue caution which BurlndKc 
give* in his general “ Introduction ” (p. itfi), putting the reader 

' ’ — assertions as to the origin of hybrids 

have received ftem Mr Burbdge a 
e opinion ipven m the body of hu 

anas are of hybnd ongm 

- . -jr what Prof Weldon takei to be the real strength 

of his attack He says that I omitted passages proving that 
aceordmg to contemporary opinion many of the named varieties 
cultivated between 1838 and 1843 “were not hybndi,” but 
were “ beiievtd to be pure-bred fmenfo ” Upon what grounds 
this statement has hem made, the reader shall now learn, not 
perhaps without sstonishment 

The pasasge on which he chie^ reliet 1* taken from Mrs 
Loudon s article (Ladul Mog of Card , 1843, p. ill), to which 
I referred for the sutement that in the wnter’s opinion the first 
important departure in the improvement of the Cineraria was 
made when Diummond hybridised trwnto with lonota hhe 
goes on to say that, “ since that time, numerous expenmenis 
base been made and hybrids raided” from severaispeciei. Next, 
.. — beautiful Cineraria! ' 


Wehkm aays that this " passage clearly "AowSthat in the wnter’a 
[Mr*. Loudon’s] belief, the hybnds produced by Drummond and 
others, had nu given rise to two at least of the named sanetiex 
of her time,” and that she believed the Kim and Hondertemu to 
be descend^ from ernenta alone This Aof, Weldon tells us 
is certain 

Now, were we even bounded by the bmit Prof Weldon has 
set to hi* own reiearche* on thi* question, we might herilste to 
assaiM that whenever it is not expressly declared that a jdant 11 
a hybrid, we may be sure that the aatnor thoq^t it wot pure 
bred. As it happen*, however, I can meet dm dwe with a 
weapon sturdier than the fin* point of " dialectic.” The uuwer 
IS quite limpU and etirioiisly complete 

I shall now prove that both iiie King and Hmdortonit were 
well known a* hybrids both to Mr*. Uiadon and toother*. 
Let mepoint out 

(i) Tmt the svoid* «*y that the King and C Htndtnonti more 
laM from tonb of emonto ■* to the mok patent, nothing 1* 
there swd. 

(s) That even if the evidence ended here, a discriminating 
itader might have eunlected (what 1 shaU plwmtfy prove) that 
Mm. Long’s psrribrArstatememabom the Kfay,AlSMakrnwfi, 
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her prevlan* 

Drummond afkto hi* begfauiiiig hi 

hybrid* had been raised 

(3) That, were the matter dqubtM, other pasMge* in Mrs 
London’s work* pruve this to be her meanmg Foe in Lmhtd 
Camp, to Flower-Cant , 1849 (* v Onetari*), she states, “the 
finest hybnd* are C liaUrkmttono, C, HtndersMUi, and the 
kind called the king ’ Again, in Lmdttf Fkmor-Gord , 
Grttnko. Ptit , 1848, p. 178, speaking of the woolly leave*, &c , 
of tamaltt, she says, “ these iicculiantics are found in all the 
numerous hybrids that base ficen raised from it Perhaps the 
most ornamental of these is ihe hybrid called the Kmg.” * Of 
this, therefore, 1 presume Mrs. Loudon believed loHOtu to be 
the father, ernenta the iroihcr 

(4) Lastly, that in order to hai-e learnt that the King and 
Mendersonu were “betueen 1838 and 1843” considered to le 
hybrids, I*rof Weldon need not have gone far Ho tells u* he 
has read the articles on C HeMertana (/hi/ Mog , 1843, p 
135) and on C Ha/eiAoiisiana {tiid , 1838, p. 319), to which I 
gave references. Will it then be believed that in the first of 
these very articles tke Atitf u referred to by name as a sutahk 
kyhsd and that in the second article, “C iruenia, \ar 
Hendtssonta " la with others named 00 one of “ the hybrids raised 
and frotuK by Messrs Htndts son. Pint apple Plau /" 

I do not know if it u wisheil that I should further refute Prof 
Weldon’s charn of ‘ want of care in consulting and quoting the 
authorities.” 1 am not unpiepared to do so I shall be glad to 
explam why Mrs. Loudon was probably rq{ht in substitutuig the 
name tusstlagims for tussilagojolia to show why Htibersana, 
price 10s. M (Card Chnsn , 1843, p 66}), may be called a 
striking advance on its coniemporanes, pnci. 3s. 6d {Card 
tkron , 1843, p 633), together with many other matten not jet 
treatol of m this discussum 

My first oinertion to Mr Dyer s statement was taken on the 
ground that there is historical evidence that sports, or seedling* 
presenting notable variations, occurred in the early daM of the 
improvement of the Cineraria To thu, after reading m letter* 
with great care, I do not find any specik answer He tells us 
that the hisiuiy aa he gave it wouM lie “ in accord with general 
hniticultural expenmee ” It olieyed then a rule to the proof cf 
which exceptions are indeed not lacking He says, friitner, that 
to improse a plant the only safe way is by “selediM the 
minutest trace of change m the requued direction,” and" by 
patiently and continuously reiiexling the operation ” Now 
this would be all very well if we knew nothing about the ungln 
of the Cineraria ; but against the evidence that seedUngs pre 
senting striking variations did as a fact anse, and against the 
historical eiidence that Cinerarias, much as we know them, did is 
a fiicl come Into existence within some twelve years, such Ops sort 
expnrtation is worth nothing at all 

To my second objection, that there is evidence that the chief 
start in the improvement of Cinerarias came aa the result of 
hybridisation, Mr Dyer has given more attention llepopoits 

et it by rejecting the whole of Ihe historical evidence ** 

nd, and preferring the conjecture to which he say* an in 
spcction of the modem plants has led him The nutoncal 
evidence uto go because we are told certain horticultaiut* arc 
umniant men I premue that this i* not a prmciple which 
&rwin, whom Mr Dyer would clalra a* hia master, would have 
endorsed 

But liefbre judging, let us try to consldei what was the Objective 
evidence on which the gardeners made up their minds that 
the new Cinerarias were hybrids. I may illustrate this by 
reference to a seeiWiv now growing m the Csmbndge Botenic 
Garden, to which Mr Lyndi, the curator, kindly called my 
attention. The case 1* of ^leclal interest m view of Mr < 
Hemslcy’s objection that it reqwrt* skill and care to nbe a 
hybrid in the Compoabe It was with regret I learnt that this 
carriul writer wa* not with me fn thi* matter 

Thi* seedhng wa* nued from a teed of our plant of lasuta, 
hich was reenved from and is exactly similar to thoseai Kew * 
leusafaybrUwMitisKin* that I ragm that I dM not rnsniioo It 
lUMr 1 did BM do so, M I (ound no eoioimd plato of it Mr 
.loan rrasoT? South Woodford, Mn^Intimu me that barancmhtnit 
K the best of th« woody MTU fornrhrgresm. Its fknrcn were shoot the 
^ of apamv, tan white up^ with purpla, hayM downy and ofsulvery 
haaondwandarude. luaetdliiinwetouiirtHahie 

iiHTrcM 

and Wobktlie fauknacanot of ibew pfaiM dMn. a looat corymb of 
wiM pttats, 1 sannot tell 
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In hnbit ind rjc our leedtinc u not «t uU hlut but 

might 1 «, liken far %. poor ipednien of the oommoii CmcninM 
In levLiBl chencten it is intermediate bnereen 4 um/« and the 
laUer 1 he Mem u rather woody, leia ao than m luuUa, but it 
u thick I ke those of garden kindt petiolea like Uuata in 
hating n aurmlee leaves neverthetesa, large bke those of 
garden kin J> the bocks very woolly, but largely purplish asm 
many cuUitated sorts Now this jifamt muM be either (1) a 
spurt from limUa in the directioa oT the garden fbrmib or (2) an 
accidenta) hybrid between bmeUa and one of thi. cultivated kinds 
growing in the kaine house with it (we have no others) The 
Utter utnis more 1 Lely an opinion in which Mr Lynch fully 
concurs 

Similarly B niche (WUtm Manaits xxu p 298, ong not 
seen, quoted from hocke, t'M Uttekhugt, iWl, p aoi)ka}S 
Uut a hybrid between C IveUit (bchlx bpont ) and cmtiUa 
arose in tht Berbn Botanic Oarden as the spontaneous product 
of these species growing side by side 

It was I think on e^ence like this that the parentage of the 
older hybnds was conjectured , but that Drummond and Hen 
derson certainly— and possibly others.— dul make delimte effi its 
to hybridise, cannot on the evidence bi. doubted That these 
efforts went no further than the brushing of pollen of some 
species upon the 6owers of others, I hilly believe and that on 
such evidence the frtcttt parentage cannot be assigned is obvious 
Nevertheleas distinct siedhngs resulted In a few tears as 
the writer in Au/ Ma^ 1842 n 125 says (in an article urging 
to fresh efforts in Lrossing) this nybridisation was the meant u 
creating quite s novel and superior race Then. wen. the new 
plants how had they ansen? Those who doubt that these 
new kinds were hybrids must choose the other hum of the 
dilemma and accept them at sports pure snd simple 
That the historical records may contain errors, t am fully 
aware , but if they cannot be accepted m detail thc^d they be 
alto^her rejected ? We m^ht perhaps reseriea doubt wh^er 
the lung came precisely from pure criuH/a fertdised bj lamata 
whether crufuta var huUa was a hybrid between truenta and 
(as de Candolle surmises) whether lyaierhcututua 
was the ofltpnng nf true enuttit and true Uuatagtmt whether 
Mrs Loudon t statement that the tpectes useiT were itHtnta 
lanata, annta lumltmnu, and ptpHhftha or Moore t bebef 
that armnla and futuMigtHts with perhaps HirUurt ( « tanaia) 
Mmkrrnns ( = aunta) and Mu/tfo/u ( Cross and Self 1 ert 
1> 335i 'Mfk) or Dtlusumikir declaration (Kegels Oarit$$fytv 
1857, p 66) or that of the /oar il Avit Gatu/ 1846, sfresdy 
given, should each be taken snthout hesitation as full snd con 
pbite statements of the whole truth but that they contain 
subotance of truth is hardly m qucMion 

Aggaiiist this Mr Djer offers nothing but an opiraon denved 
firom an inspection of certam modern i^tv lie who has c m 
fideiice in the asultsof this method must suppose our knowledge 
of the laws of inbcntance to be much more complete than 1 
believe it to be It is not the method Darwin us^ Take a 
well ascertained case Who would know from inspection uf the 
Himalaya rabbit that it came dueetly from the Silver grejs or 
Chiiichillaa? (See AiunuUi ant! PUt , 1 p 113 ) It is unlike 
them, u of sudden ongiii and yet breeds true ‘ To suppose 
that in cross bred ofEqi^ nven characteristics of the parents 
must be found, is to assume tne precise questioa which in a dis 
ctisiicm of oiuanie stabilin is at issue Let it be remembered 
that on the hypothesis or hybnd origin for our Cineranss it is 
supposed that they result from several species and vwneties 
crossed not once only, but many times, in wholly irregular ways 
Can It be senousl) expected that any special resemblance to a 
given anceator ihMld te still traceablG ? ' 

My position then is this We heard Mr Dyers statement, 
tiumuig to the hteratnre I found an entirely different account. 


Djer has well said that “ if you take any atatenent that 
Mr Darsnn has put forward, you may feel assured that betnad 
It IS a foraidable body of cmiefully eonHdered emdenee not 
likely to be upset By the courtesy of an opponett I hare been 
directed to a paiwige in *■ Crass and ^If hertiliaatioa,” 1876, 
P 33Si where (befue describing experiments showing cansMler 
able self Menlity m the garden Cinetarta) Darwin gives this 
definition of hv> matenfi, “ imeitt tneHtus {gntHktut* 
varMtut, commonly taUtd Ctntramu, froimUy ienvod from 
toetral frmluote or iorincooiu sftetts much tntorerotud ') It 
seems, therefore that m this matter also Mr Darwin has, to use 
Mr Dyers words wiaeeced out ofthe evidence “aUthatit 
would profitabi} yield ’ 

Here I would fiun leaveMhe wbject But perhaps it may be 
-^ggevted that though Darwin's Cinerarias were jprofaably hybnds 
our Cineiarus maj not be their descendants Such a suggeMiua 
involves the supposition that in some hidden plate there was a 
thin red line ol pure ctuonto waiting fur the moment when it 
should oust the hybrids If this be seriously suggested, I shall 
ask where such a strain was kM, and what Meps were token to 


Until this hai been proven, we iholl not I thuik, be wrong m 
suppooing that tai h grower worked on the matenal his 
predecesson had c rested nnd that our ( ineimriav are the lineal 
descendanu of the hjbnds raised in the first Inlf of this 
century. 

In the course of this discussion Mr Dyer has treated me 
to some hard worls which I do not partumlarly lesent 
Whether 1 hive desened them u not, perhaps, for me to jud^ 
But 1 will ask Mr Djer to point out when on being asked Tor 
the facts upon which I have based a view I have leplied that 
that was a matter for future collection The facta 1 have 
lieen able to collect maj be few but by a Mudy of the writings 
of my antag mists I have not been able to add materially to 
their number ' W Batfson 

St John s C ille^i Cambridge, May 26. 


1 1 has been pomted out to me that my remarks on Mr 
Bateson s account of the Cioeiana have been interpreted in a 
sense if which I di 1 nut dream when I wrote them 

I wish therefore to say that, although I do not believe Mr 
Bates ms reading if the passages I quoted to be the true one 
yet 1 have never viuestioncd his uncerity in suggesting it and 
I am pained to find that I hare seemed to do so 
Msy24 W !• K WblliON 

Bolumann a Minimum Function 
I lAiHia from Mr Culverwell s laM letter (Nati av, Apnl 
18) and Mr Bryans (May 9) that we may regard the follow 
lOg conclusion os cstabbshed namely, the proof of the 11 theorem 
for any system depends on a certain conaition (A) being fiilMM 
among the eounhnatea and momenta of the molecules forming 
the system Constdenng these os elastic spheres, and using Dr 
Watsons notaUon fdpy is the chance that a sphere 

shall have for coonlinates and momenta /, /i + eA, &c , 
and yjV, the chance that anoUHr sphere shall have 

V 1 1 -I dl 1 &.C The condition required is that / and > 
ore independent, even for tiro sjfoeres on the point of collision 
Otherwise we may express it Let there be n spheres m 
spare S I et us suppose Mr Culverwell to assign to each its 
{xwitum at time r = o and Mr Brjan tn assign independsntly 
to each its component velocities Then the condition A u 
fulfilled when 1 k o 


species which hybndive fr^y, and that our modem forms have 
arisen thrirngh such hybnd uniona 
t To Mr JsMi ofFaraliaai Royal a csbbralsd frawor and to IrnfaR 
BUUI I aai Indobtod for iwvaral intarsuma poinu and vspocudt) for ibo 
following ForaMriy bhn mW cokmnd Cinwarisi wore Maiee ui hh Mraui 
bii«MiaoyoanagD,li*u»rodiieod«aaMpfauu*oraFmidiitTaui Aftorthis 
^ proMiaabty as a roudt of tho cnire bolwom hw own and iho Frandi kinds 
rnsrs saptawd a sTraln of bins ssWe Ttiaso choiwb shy sosdots tbsasolvas 
ttansodl Ibsir ncuhaniv so slnngly ibst ibsy Gavs tu bs kopi ui a houss 
foar that diait characisr ahovdd asaan itsolf to Ibo saduskw of 

* iS oidw to nwot Mr Dyor ou ha osm ground I hvva asvumtd what 1 
waset a dtsi^ t hat In nans of Iho vanovn OMdam strains tracss of the 
dlMfit ngiBt-sgacfos sppssr 
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prove that when /reo**^ is negative, or, as 
likely to be negative 


Weet 

Herr Boltunann would havettsaay, is m 
than pontive 
Now arises a question which seems to me to d 
sideration Assuming our system to be finite and 
Itself unaffected by exteroiu dtstnrfaanccs does it 


in ecrporala in iha lottar aRthsMSSsof 

.. 

Mr Dwssaaorihawofd foeal taSMSrt wfid R not nsool Acor 

rs^ondsm taJW y u wm ynk^ 6nt wad w iha spactalaaBw of 

rw wild to Hunilton taith Var Litr Mommn /m . il|p fat p 9a 
It has sum htm sousad by cu»F aubon aspodaUy Ite^ da. 
riu 1 p 117 *c 


Infomaiwo whuh hav besn 
controvmyhai^ 
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Mlow that coQdiUon A, b«ing now aatiified, will continue to be 
•aiUfied all time f 

If the aniwer be Yea, then of courae ^ wlU continue to he 

native, until at len^h H nachea ita minimum, and the ayaten 
attains to perfection m the form of the Maxwell Boltunann law 
If that la neceaaanly the future of uur qratem, than, aa Dr 
Wataon aaya, the Maxwett-Btdtamann lawia pot only a sufficient, 
but a necessary condition for permanence 

I am not aware, however, that this doctrine of (ao to apeak.) 
final peneveranch haa ever been proved to be true I do not 
think It can be regarded aa axiomatic 

It seems to me that if we aie to maHe ottr finite system reach 
perfection with any certainty, we must resort to the principle to 
which I appealed in my first letter on this subject— that every 
nuterUl system is constantly reccMng duturbonces from 
« ithout, the effect of which la to keep condition A. tn working 
order, and so to moke ^ generally negaihe Otherwise we 
must regard our system aa only part of an Infinitely extended 
ajtktem, the parts of which, when not too distant, mutually 
influence each other S H Bi'aBiai 


Raseareh in Edueation 

1 1 IS quite unneenwary for Mr D S T (iront to suffer 
“dialectic anmhilation " (see p. 5) in order to dixcoscr l*mf 
Aimstrung’b definite scheme of scientific education, inasmuch 
as in 1889 90 such a scheme was irabtished by a Committee of 
the British Aasocution, of whkh I>r Armstrong was an octnc 
memlier 

As 1 believe many schools are still waiting for esldence as to the 
practicability of the xcheme before odoptitmit, I venture tuquote 
ray own experience I have been engaged for tome lime in prac 
tlrally applying thu method to the teonilng of girls of vanous 
ages, and am In a pomtion to state that the scheme ik |ierfectly 
worlutble 

It Ik not, of course, Miggested that students should find out 
every known fact in chemistry or phj sics by a process of iiersonat 
research— hfe Is not long enough 1 Iwt, if their early training be 
on the e lines, they are m a much better position later on to 
accept, or if necessary reject, the work of others. A scientific 
metnud of think'ng is of for more value than an accumuUtiun of 
fiKtk, and so it is extremely important that children should begin 
this km<l of work before their logical (lerceptioiis have become 
obhterated by a continued appbcation to irregular verbs. The 
probienu set to young children aa naturally of a sery sunple 
nature, and I do not Irave the girls to themselves to “ struggle 
to the truth by a process of tnal and error ” I state the (irolilem 
to the cUss, sind 1 usually find tlie girls have plenty of sujmestions 
to ofler as to its solution i these sum^ions I criticise, andas soon 
ak a practicable method has been l■■und, the girls work it out for 
themselves. The early problems involve meakurements of length, 
area, volume, and we^t, and naturally the use of each neu in 
ktyument u explained and illustrated Simple physical prcfolems 
follow these, such as experiments on relative dennt), and thus 
ditldren are led to realise and appreciate the cranmon properties 
of matter After this training th« are much moie hisolve 

elementary chemical problems. Certainly they could never work 
long enough to discover Dalton’s laws for themselves, but they 
can oulte appreciate classical expenmenu, and see how theory 
supplies an explanation of the facts. I am quite aware that if 
children are to work m thu way Ihev cannot be expected to sit 
still in their places with the look of passive receptivitj on their 
foces, which n conventionally regarded as the proper appearance 
of well-disctpHned scholon. They must move abMt, and should 
he encourai^ to talk to each other about their work I am 
convinced Uiat a class of about e^teen is quite huge enough if 
sound work u to be done ; and u at oira time their excitement 
becomes noisy, I find that a threat of numenool proUems is 
spiite sufficient to make them continue their practical work more 
peacefully 

It seems to me that physiolon and hygiene, as usually taught 
in girls’ schools, ore abMutely permits and unscientiM 
Criitt learn a list of the dicubitory organs as th^ do the kings 
of Jimgland, and with less advantage. It woutd be oonsidered 
ctimlna] in them to donht any of the foots in their books, 
althomh many are wrong, and yet. I take M, scientifia tmining 
Uiti9s a^t pdint Jf it docs not en^tedifor a gkofosome spini of 
doubt. KittM worstfisatureofallisOie wayin whicbgirUare 
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taught certain things m theoiy of tlwiMaiiiiig of wMeb^l^ have 
not the fointest notion They can este that water is lC! 0 ,bat the 
real significance of the tv mbol is petfcdly unknown to mD, and 
of course they on. nut aUe to undnstaad it without spaa diemkail 
training, m spite of the foct that souMrsdiooIs consMtr OMtaadves 
very advanced and practical if (he IciKiU are emphaiiiQd by the 
burning of hydrogen and the manufocture of oxygen Nainberiess 
examplet ni similarly useless focts couM be quoted, wbware 
learnt nndei the name of hjgmie— teachers, parents, and d* 
vainly believing that this is science But all these fiNts are nr 
Mten as soon as tome evaminatmn is jxused, and nothing Is 
left behmd , whereas a lugiial syttem of scientific tmining ptb- 
ducet an eflect on the mind which It la impossible to overirate 
Surely the aim of education should be to pnxiure not people who 
arc foil of focts, but those uho can make the fiest nse M the btalns 
they posoesa, who are clear headed, and able both to perceive 
and take advantage of opportunities that may he aiibided them. 

Central boundahon bchiail for I h nNA WAl-TEa, 

Olrls London 


The Bibliography of Bpectroaeopy 

I r will be within the recollection of many of your readers that, 
in the year 1879, a committee was appwnted by the British 
Aksocwlion to report on the state of our knowledge of spectrum 
analysis, and 1 was asked to undertake the preparation of a 
bibluigraphy of spectroscopj from the year 1870. It was not 
thought necesmiy to begin at an earlier date, for a biblkgraphy 
of the sulqect u to be found in Koscue's “ biicctrum Anuym’’ 
With the help of several membeik of the committee, lisu of 
spectrofecopic papers were prepared, and appeared in the British 
Askocution Reports fur 1881, i8Sa, and 1899 In that year Mr 
H J Madan kindly consent^ to join the conmittee, and os he 
was then resident in Oxford he was able to afford valuable 
okkistonce in checking the references, and the section of the list 
that was published last yeai;u almost entirely his work, os I had 
found It unpoksible to snare the time to to to London to look up 
the references in the libraries Mr Msdan is now Hving m 
(iloucester, and therefore out of reach of scientific lihranes , he 
has, notwithstanding, shown his interest in the suldect by making 
freouent visits to Oxford and London to continue the work He 
fimik, however, that the work is hardly practicable for one so for 
removed from the great centres ; and my object in writing this 
letter is to ask if any one will volunteer to relieve him from this 
duty -that is, on the supposition that the list is of real use to 
workers on spectroscopic subjects. Many of the rssulers of 
Nasu ax will be able to give valuaUe opinions on thia matter, 
and probald) to suggest Tmproremems in the manner In which 
the list IS drawn up. 

It has been suggested that the four sections of the hit should 
lie rearranged andpubitvhed as one continuous catalogue The 
advantages of this for the purpose of reference are obvioui , but 
from an estimate obtained lost year, the cost of printing would 
not tie less thanjfioa Dr Tuekemuuin alto kindly pro- 
nosed that the '‘Bibliography of Spectroscopy ” drawn up by 
him and published by ihe Smuhsoman Institution in 188S, should 
be incorporated with the British Association lists , this would 
very materially inarease Ihe exjienditure 

Mr Madan is quite wilhng to undertake gratnitously the 
literary work involved in the collection and rearrangement of the 
vanous sectiona But the cxjienke of publicatkin is to that 
the Bntlsh Assoemtion can hardly be expected to lieat the whole 
of it, although It is quiti likely that a liberal grant might be 
made Probably also giants mfoht be obtained from other 
snaeties interested m the work, irit appears that the catalogue 
would be of special utility to those engaged m research The 
balance might be met by a modgrate chairo for eaeb copy sold 

Cooper's Hill, May 15. HxaBRar McLaOu 

An Aquatic Hymanoptarout Inaact 

No doubt many of your readers are aware that, in 1863, bir 
John Lubbock jpive an account of an extraordinary hymenup 
terous insect which hs had observed swimming m a basin of 
water taken from a pond at Chnlehurst Another observer ( Mr 
Dutfoest, of Stepn^) hod also found a single specimen about 
the tame time 1 then, tn 1881, Mr Bnstock found om ra same 
pood oratcr at Stone, Staffordshire, since which tune it does not 
appear to have hero recorded any one I have starched 
muty ponds for it year after year, but without succesa. 

On ^tunlay. May 4, the Quekett Microscopical Chib held me 
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bnng Tnttcndtt and Mill Hill 
two imall phiMs of the water for 

mpette of water turned out into the 

flv which Mr Burton kindly brought tome, when I immediately 
identified it aa the Ptfymtma natani (Lubbock, JVewx Ltnu 
iof , vol XXIV 1864 p 135 plate ajL 
Ai thui rapture waa , for the fourth Ume, the reauh of chance 
Mr Burton and I act out (May 6) to aearch for more apearoen* 
After dipping wr nett m and caieflilly examming the ronunii 
ft r oiir tw 1 honra my patience waa at la«t rewarded by aeeinga 
luautiftil female, struggling to free ita wmga from the tnaaxti 
minute vegeution gathered in the dipping net After a few hour* 
more aearch I found four malca wlucD, tojgether with the female 
X transferred to an ohaervation tank, whm all boon dupoited 
themaehea in the livelieat manner, atflmming, or rather flying 
umter water for iwer four da^ during which period th^ did 

thera 

X hoiie to trace out their life history 
]\.rhapa awmg to the mia lacopic dimuiuona of many t f the 
’il/mamU (XIaliday) very few entomologiktb hast paid my 
itlcntion to this moat mten^ting and fiucinating family f 
'•**otifiil ‘ Fairy hliei 1 1 whose induatty we are no doubt 
largely indebtail for our freedom from “falighta of many kinds 
They are, indeed mere apteks bcnrcely ^ble to the cyta 1 f 
ordinary folk, and yet they hast their place in nature 
1 im inclined t > think that when the type colleclu n of the 
Hymartdi made hy the latt Mr XIaliday has been thoroughls 
ixamirel this name Ptlyutma natcmt will havt toyv place b 


HaXley'e Chart 

1 IIAVB been much intcreated with the letter of Dr L A Bauer 
in your laat numlier, aa I h^n to potseaa a map or chart, 
up wilh ft number of Dutchi German iuhI >rench mane 
of the end of the seventeenth and thv first years of the eighteenth 
centuries The latest map with a date la 1704 This Lnglah 
map tx evi^dtlv the time n 974 (4) mentioned by Dr Bauer 
Xt fa entitled “A new and conect chart showing the Vanationa 
of the Compaaa m the Wcbtem and bouthem Oewna aa ob 
Mived m y year 1700, by hia Ma"s' command by Ldm Halley 
The dedication rcadb as follows in Latin Majeatati bcmper 
Anguatse liulielmi 111 DO Magiue Bntannia; Xra &. Ilib 
Kegw Invictissimi Tabula hac Hydrographtca Vanationum 
Magneticarum Index Desouiume Cotweciatur a Subdito 
Hnmilbmo Xdm Halley At one aide of the map la the fol 
lowing “The curve lines which are drawn over the teaa m 
this churt do show at one view all the places where tl^ sanation 
of the compaaa is the same The numbers to them bhow how 
many degrees the needle decUnes either Eaatwatdb or WeatwaixU 
from the true North and the double line passing near Berroudiu 
and the Cape de Virde tales, is that where the needle aouida true 
without variation ” 

The chart is m excellent condiuon fait hab no name or 
printer 00 It The only indicati m is M Hama Sculp The 
course of a veawl going from and returning to X ngland u clearls 
"Mriced Thos Ward 

Morthwich, May ay 


I THINK Lflcoq de Boiabaudran was the first who 
called attemion to the &ct that the line spectra of 
the elements are by no means so irrmlar as they seem 
to be at first si^ He discovered the sumlanty in the 
spectra of the ^lies and alkahne earths, and pointed 
out how the lines in the spectra of these two families seem 
to be shifted tohvaids the less refrangible side with m> 
creasing atomic weight Mascart, in 1869, found two 
strong tnpleti ^ lines in the ultra-violet spectrum of 
magnesium, smdlar to the strong green triplet so pro 
minent in the scdar spcctnim He says “II semble 
difficile qu« la reproduction d^in paretl phdnombne soit 
Na 1335, VOL. 5a] 


un effiet du hasard n’est-il pas phis naturel d’admettre 
que CCS groupes des raies semblables sont des harmomques 
qui tiennem k la ronstitution moUculaiie du gas himi- 
neux? 11 iaudra sans doute un grand nombre fobterva- 
tiont analogues pour ddcouxnr la kn qui r^t cet 
harmomques ” But the wave lengths corresponding to 
these ray were then not accuratmy known, and so the 
most interesting ftature concerning the oscillation fte 
quencies, or the number of waves which pass any fixed 
point in unit of time, remained unnoticed It was later 
on shown by Hirtley, that the dififerences between the 
wave numbers of the tWe lines seem to be the same for 
all the triplets This constant difference of wave numbers 
repeated in a number of doublets, of triplets, and of more 
complicated groups of lines has now observed in the 
spectra of man> elements There are repetitions of 
doublets in the spectn of sodium, potassium, rubidium, 
ca.sium, copper silver, aluminium, indium, thallium , of 
tnplets m the spcctn of magnesium, calcium strontium, 
zinc, cadmium mcicur) mtnganese, ind of moie compli 
cit^ groups of lines in the spectra of tin lead, arsenic, 
antimony, bismuth In all these cases the diffeiences 
s em to be absolutely constant X or, notwithstanding the 
treat aceuraey with which Rowland has taught us to 
determine the wave lengths, the law holds good As an 
example, I give the list of doublets in the fjpectrum of 
thallium, accordine to Prof Kayser s and my determm 
ations The number of waves passing a fixed point in 
unit of time, is equal to the distance the light travels in 
unit of time divided by the wave length If we measure 
the wave lengths in v ttuo the distance the light travels 
IS the same for all rays We may then choose as unit of 
time, the time that light requires to travel one centimetre, 
so that the wave number is simpl) equal to i/k, X being 
the wave length in vicuo, measured In centimetres In 
this manner we get nd of the necessity of settling the 
velocity of light which as yet has not been measured with 
anything like the mui ley with which the wave lengths 
are known 


3^76 61 
3833411 
36117 1) 

387448! 
3356941 
4*365 > f 

34317 71 

43010 31 


45*938! 


469473 


77903 


8 ao 


The mean of the twelve diffeiences, assuming their 
weights to be inversely proportional to the square of the 
estimated liimt of error, is 77935 When the wave 
lengths are not reduced to vacuo, the differences are also 
very nearly constant, because the reduction alters them 
all nearly by the same amount But it was a source of 
satisfiumon to me, that the reduction brought all the devi- 
ations from the mean value well withm the bmits of error, 
whereas without the reduction the second difference had 
been just beyond the Iiipit These twelve douUqts do not 
comprise half the number of wave lengths that have been 
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jobterved in the ■pectrum of thaUium But, nevertheless, 

I think any one wtU i^ree that their numerical relation 

II no chance coincidence Let us now make a drawing of 
these doublets to the scalp of i/X Evidently the twelve first 
lines will give the same picture as the twelve second lines 
Let us therefore, to simplify matters, only plot down the 
twelve first lines At first ^nce this dots not show any 
remarkable regularity , but if we drop the fourth and 
sixth hne, we can arrange the rest in two senes, as is 
shown m Fig r, both rows resembling the senes of Imes 
m the spectrum of hydrogen which are so accurately 
represented by Balmer's formula Kecumng now to the 
general list of lines observed in the spectrum of thallium, 
we find that all five lines of the first senes are accom 
pam^ on their more refrangible side by strong and easily 
reversecMines, while the lines of the second senes are 
single Thus not only does the symmetry of the drawing 
justify the separation of the lines into two senes, but their 


to? 


that only four lines out of sixty do not show any signs of 
a sntem according to which they are grouped: 

1 have given this detailed account of the arc sp eemmi 
of thallium only as an example , fbr I might describe 
many more spectra that show a similar rcgwaitty m the 
distnbution of many of their lines But there is anothei 
mterestmg point The distnbution of lines m the spectra 
of chemically related elements riwws evident signs of a 
common plan 1 will for instance, desenbe the senes of 
tnplets in the spectia of magnesium, calcium, and 
strontium 

The most prominent lines in the visible spectrum of 
magnesium are the. three green tines 5184, 5173, 5168 
10 • cm forming the group 6 in the solar spectrum In 
the ultra violet, at least ten repetitions of this group have 
been observed, two more being doubtful on account of 
their weakness and nebulosity The differences of wave 
numbeis have been found to be the same in all the groups. 



appearance teaches us the same We may expect to find 
that a formula similar to that of Balmer connects the Imes 
of each of these two senes Indeed, fbr suitable values 
of A, B C the wave numbers may be calculated from the 
formula, 

A-U« ‘-Ct * 


A and B having nearly the same values for both senes, 
and n assuming the values 4 5, 6 7, 8 for the first, and 
^ 4i 5i 7 for the second senes One may state the 
formula thus if the w ive numbers be plotted as ordinates 
to the abscissde 1/3*, 1/4', 1/5’, &c, the points form a 
parabola If we now go on substituting for » the lubse 
quent whole numbers, we find that all these calculated 
wave lengths really exist in the spectrum But they are 
weaker and weakei for higher lalues of n Prof Kayser 
and I have been able to observe the wa> e lengths calculated 
by the formula of the first senes for » « 9, 10^ 11, 13 13, 
14, 15, 16, and by the formula of the second for » » 8, 9, 
10, II, la, 13,14, IS We searched for the second members 
corresponding to these lines, but could not detect them, 
owing to our plates not being sensitive enough for wave 
lengths as smalt as 3100 Howeier they have nearly all 
been observed by Cornu If we accept Cornu’s wave 
lengths, we now have two senes of doublets of equal width 
in the scale of wave numbers, and a drawing of them shows 
a remarkable symmetry (Fig 3) The drawing compnses 
47 out of 60 lines that constitute the arc spectrum of I 
thallium, including Cornu s observations Of the thirteen 
lines left, five are the strong lines, mentioned above, that . 
accompany the five first Imes of the first senes on their 
more reftangible side The distance between each line 
and Its companion grows smaller as we advance to smaller 1 
wave lengths, the test disunce being not more than o 45 
10-* cm It seems probable that the next lines also have 
their copipanions, which, however, so dendy comade with 
them that it has not been possibit to separate them Sp 
there are only eight lines 1^ the positions of which do not 
enter into the general plan of the spectrum Amoiw these 
eight lutes there are two doublets of the same dimrenee I 
of nave numb^ as all the other do^hleta. Both widgn | 
asyininetncaIIy"OQe towards the«nu7fe rofiangiDte side, . 
the mher to the less refrangible side Thus we may sa^ ' 
NO. i335i VOL. 52] 


as may be seen from the following list The wave lengths 
hH\e not been reduced to vacuo, because all three lines of 
one group are so near one another that they would ail be 
changed by nearly the same amount, so that the differences 
of wave numbers would practically remain the same 


3183 84 
5173 87 
S>67 SS 
383844 
383*46 
38*95* 
333681 
333**8 
333008 
309706 
3093 *4 
3091 18 

3943 31 

393867 

393699 


193907 
1933* 6 
*935* 5 

36053 3 

360939 

361130 

399686 

300095 

300393 

333887 
3*3*96 
3*350 1 
339881 
340390 
3^5 


409 

198 


277j^ 
377680 
373684 
*73380 
*73* 35 


3664 84 
3^36 

*64930 

364661 


3599*5 

360**7 

365385 

ili?; 

370584 
37098 s 
37**99 
374**6 
37455 4 
37477-6 

2^5 


m SI 


In the sixth triplet the first line has not been observed 
Thm M a very atrong line 2853 33 not fiir from where the 
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iiiW hoc of the tnplet should be But thie one ts out of 
the quistion on account of its enormoui enen^, which 
would be qui^e out of rompanson with the other lines 
So we must suppose that the first line of the tnplet is con 
cealed b> the strong line Indeed, on the plates Prof 
Kayscr md I have eximined, it would be impossible to 
detect a line close to 3852 Again, as m the spectrum 
of thallium these tiiplets form two senes (sec Fig 3), 
jnd again we find that the wave-numbers of the first 
second, and third lines m each senes are scry iccurately 
represented by a formula, 

A - B» - C« «, 

n standing for the i ow of entire numbers I- or each senes 
there are three values of A, but only one value of U, and 
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sponding rays have not been identified with certmnty 
tW: ate many lines hestde those fonning the tnpfets. 
For magnesium, the tnpleta contain 33 out (d 56 Iwos, 
for calcium 33 out of 106^ fbr strontium 39 put of 97 Wo 
have found that, as a nil^ the higher die melting point of 
an element, the greater is the percentage of lines in thp 
arc spectrum that do i)ot belong to the senes From 
magnesium to cilciunv and from calaum to strontiunv 
the triplets widen and shift to the loss refrangible side of 
the spectrum The same thing happens in the spectra of 
other groups of chemically related eremenu,the difference 
of wave numbers of Ijie doublets or tnplets being somp* 
what propoitional to the square of the atomic weight 
There is one more feature which seems interesting m 
regard to the connection of the spectra of different 



one value of C Die three values of \ irc very nearly 1 
the same in both aenc* indicating that the ends of both | 
senes coincide The low cat number fiir which the formul i 
gives a positive value la m ^ 3 1 o this value corresponds 

the strong green tnplet Hut in the other senes the 
corresponding tnplet ought to be found near 13000 10 • 
cm where photographic methods fail It may m that it 
IS identical with the lines that Becquerel haa found near 
12000 and 12120 the first of which, he aaya, la possibly 
double The deviation between these and the calculated 
values IS not so very great, considenng the wide extra 
polation of the formula \ small change in the v due of 
C would alter the fonnula much more for A- 3 than for 
the higher values of h Besides, wc believe the formula 
only to be an approximation to the true function which 
may be develops into a scnca of descending powers of 


I clencnts In ill the formul c of senes that have been 
I observed, the coefficient of « ' does not vary more than 
about 10 per cent from us mean value if wc except one 
of the two scries of doublets in the spectrum of aluminium 
where the variation is somewhat I truer 1 thmk, when 
in some time a s itiaf ictory theoretical explanation of the 
symmetry in the spectra of the elements will be given, 
this coefficient will prove to be an important physical 
constant C KuMf y 


KARi yooj 

life of I rof Karl Vogt, who died on May 6, was 
^ no tranquil scientific career, for he was a fi^t 
ing philosopher He first comes into notice m 1839, 
working with Agicsiz then Professor at Ncuchatel, on 
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m* If this IS so, the neglected terms would affect the 1 the “Freshwatei I ishes of Central Europe ’ This great 
values of the formula much more for the low values of », | work, never completed, determined the direction of Vogt^ 
than ftw the higher ones The separation of the tnplets . best research dunng the rest of his long lift It was only 
into two senes is not only suggested by the symmetry of ' in 1888-94 that the *Traud d'Anatomie Comparde,” by 
the distnbution, but also by the aspect of the lines V<^ and Jung, was published in Pans, talcing bif(h rank 

In the spectra of calcnim and strontium, we also find as a standard authonty, and likely to retain it He 
tnplets with tjie same differences of wave numbero, and returned from Pans to his native town of Giessen, where 
their appearance teaches ns in each spectrum to bcpvate he had been appointed Professor But the revolution of 
them into two senes Wc then see that the distnbution | 1848 soon burst forth, and we hearof him as an advanced 
if fyMets shows a remarkable sinulanty to that in the Democratic Deputy contending far liberty and progress 
mcirum of magnesium | with the trenchant oratory he could use ahke in politics and 

dotted lines m the figure mean that the corre j caence Political forces were too strong agamst him, and 
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^ luld to depMt from his university and country finding 
a home again m Switzerland, where be took up the 
doable hft of biologist and potincian as a Profosor 
at Geneva, and a prominent member of die National and 
Federal Louncil His all round knowledge is testified to 
by papers on Alpme geology, petrology, and prehistoric 
archawlogy Those who were present at the Norwich 
meeting of the Congress of Prehistoric Archeology m 
1868, remember hia robust presence and sloshing spekh 
To this Bubfect, at the tune rising into notice belong 
Vogt s discourses, well known in the Eitfhsh traniUtion 
edited- by Dr James Hunt, and published by the Anthro 
poiogical boa^ m 1864 under the title Lectures on 
Man hiB Place m Creation ind in the History of the 
Eardi There IS so much forable teasonmg in this book 
thit It may still be read with profit thirty years afterdate 
It is tnie that the thesis of the book which gained I 
favour with the polygemst school whooe desire was to 
trace the races of mankind to several locally and apeci 

a ' " distinct origins is one which would nowad t>s 
find supporters among anthropolc^ists Vogt 
held that the various branches of the human race tra e 
their pedigrees to corresponding branches of the anthro 
pomorptia He cannot sec why American races of man 
may not be derived from American apes Negroes from 
African apes and Negritos perhaps, from Asiati apes 
In these lectures Vo^t shows a by no means admiuble 
mode of controversy by unpleasant epithets, more or less 
like those which in (>ermanv as elsewhere the orthodox 
world had poured on infidels and matenalists Rut 
his sense of humour was blunt and he evidently did not 
see that religion which has swayed the universal 
human mind nrom untold ages it a cosmic force which 
by Its very immensity should be out of the reach of 
Kwet like calling a low type cranium an apostle skull 
Lven moK remarkable in this respect it Vogt s Kohler 
glaube und Wissenschaft an invective m the name of 
saence on the iredulous piety which in countries where 
the trade of the charcoal burner is phed finds its best 
example among these isolated ignorant forest folk To 
the newer school of anthropologists the term charcoal 
bumei's belief suggests quite a different sense One 
would sit down by tnem and question them in order to 
find surviviiig in their minds deas which are fossils from 
the most anaent times 

As a zoologist Vogts rcputuion rests upon less 
equivocal grounds The subject supplied him with fewer 
opportunities iff displaying his anti theological bias and 
he brought his grrat powers to bear upon a number of 
problems with the result that he added largely to the 
progress of loology His writings are numerous and 
range over a wide variety of subjects and he by no means 
confined himself to comparative anatomy but made 
observations which entitled him to honourable rank 
among ^ysiologists In his Traitd d Anatomic Com 
parde he tells us in the prefice to the second volume 
that he has studied and dealt monographically w th no 
less than twenty two types of animals belonging to 
neariy every class of the animal kingdom Much of 
this work was b^un in the earlier part of his career 
when he pubhshea niMy papers and several monographs 
upon the fbms which he has afterwards chosen as types 
in his text bot^ He was an active embryologist in 
earlier days, and wrote on the development of Filana 
(1842) Batrachta(l844) Cepbalophora (1856) and Crus 
tgcea (1873) In 1853 he published observations on the 
fi^luation <ff the ovum He nude aspecial studyof the 
Siriwtiopbora m 1852-54, and produced m 1868 an adimr 
ably lUostrated monograph, entitled Recherches sur les 
Anunaux mffneurs ie la Mediterrande which deals 
with Siphonqjihora and pelagic Tunicau His work on 
Branchipus and Artenua, published m 1872, is well 
known Vogt’s activity dm not decrease with advdhcirtg 
ypars, as is tesbfied by bis contributions to current sciea j 
KO. 1335. VOL 52] 


tific hteriturc nd the publication of his text book. His 
abilities were grt t ind he had a keen appreciation of 
tiw impoiratiLc f the special problems of zoology to 
which he directed h s ittention But his interests were 
tTO various and h s w rk ranged over too grcit a number 
of subjects, to adn t f his nsii« to the position of a 
first rate authority n my one of them Had he applied 
himself solely to n« 01 rsc of study he would ny his 
powers of invest git oi ind his vigorous method of ex 
pMitmn have finind i place among the fiffiinost biologists 
of the century As t » is he dissipated too much 
energy and thought n ttrmpting to gnsp too wide a 
range of knowledge h B T 

l C B 

At the meeting of the 1 ms Academy on May 6 M 
Blanchard referred n the following terms to the pirt 
Vc^ took m the study of the formation and mov tmem 
of glaciers under the d rcction of Louis Ag issir 

At the begmn ng of August 1845 Ag iss z air \ed at 
the hospital of ( r msel lecompamed by C irl \ < gt 
Desor Nicolet and two students from Neuchitel They 
brought their instruments with them for they I id come 
with the idea of determining the temperature of the 
glaciers of study ng the form of the snow and f ascer 
taming m what manner the n/vt forms itself nto e 

They had with the n two very experienced men as 
guides they resolved to take up their pos t rn on the 
smaller glacier of the Air wh h is of spccil merest 
the surface is strewn with masses of rock which produces 
an effect of a heap of ruins On approach ig the 
morane iht investigators pcrcevcd that the ghcier 
bad advanced considerably since the prcvois year 
A hut left by Hugi tnc of the first explorers hail 
disappeared 

After a hr ef sui vey they fixed the plot c of nst illation 
near a large block amt thi guides set to work to build 
a small house hive enough to hold six people The 
walls were built of dry stones large flagstones served 
as boards beds were m ide of layers of grass covered 
with nlcloth and other coverings and were thought 
perfect 

As a matter of fact the opening which gave access 
to the house was very small but still Carl Vogt uW 
enter and where Carl Vogt could pass every one rr uld 
Instead of a door t curtain was put up In the night 
before going to bed t was decided that the dwelling 
should be called the Hotel dcs NcufchAtelos th s 
name was therefore cut on the rock n b g letters a ul 
time has consecrated it 

Docs not this reun on of young savants n the sol tude 
in the middle of a n iture both grand and sad offer 
a curious spectacle to the m igination > 1 he no ses of 

the pleasures of this world md of public aflairs does not 
ascend as far is the hut on the glacier of the \ar 
aspirations and joys unknown to most mortals g tate 
the hearts there These men who without effort w th 
out regret 1 enounce comfort for many a long d ly dreipn 
of penetrating into the deepest secrets of n iture they 
discuss gravely most formidable questions and laugh over 
many incidents Agassiz never loses his good bunrui* 
and besor abandons himself to joking Carl Vogt alwa s 
sparkling with fun and h mself capable of enliven ng an 
assembly of monks effectually prevents the poss b 1 ty f 
ennut 

Amongst the investigators, who are sttired by the 
same thought, peace is never broken on the sea of 
ice with no other witnesses than the blocks of gran te 
and the peaks covered with eternal ice there are no 
rivals In proportion to the extent of his aptness every 
one sets himself with enei^ to the common work Agassiz 
IS the undisputed chief the recognised mister To bring 
a stone to the monument he was building was the only 
thing the zealous workers cared about 
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** ThejrroM Mrly at the ‘ H6tel des NeofehAtdow ’ , on 
the itndce of four they had to be up The tune dt 
dmauig was rather trying, a» the water wae to cold 
and made them ahiver wt that oyer, nothing more 
was thought of than continuui|[ tlx^ research Agassir 
volunteeis to bore holes , the ice cah only be cut with 
great difficulty, for it resists the instruments While 
this operaticm it being done, Cul Vogt examines the 
red snow the strange hue of which is due to the presence 
of myriads of microscopic beings , he discovers many 
kinds of infosoria, and a pretty rotifer sowing the snow 
with Its purple coloured e^gs 
‘ Carl Vogt was neier inactive , m the last years he 
published, together with M Jung, a treatise on xoologyr 
Eveiy one will acknowledge that a life so well spent is 
in honour to humanity W 


jvor£s 

Si isnck is but pooriy represented m the list of thi Queen s 
birthday honours Lo^ Playikit, previously a k C B , has 
accepted the honour of C C B Rear Admiral W J L Wharton. 
Hydrognpher to the Navy, has been made s Compsoion of the 
Order of the Bath Mr W M Conway, whose elunbe in the 
Htmalsyas led to the publication of some intiiesting scienlifiL 
results, has lieen knighted 

Da !■ l<aaNKlANl), k KS Correspondent of the Ians 
Academy of Sciences, has been elected Foreign Associate in the 
place of the late Prof van Beneden 
Da LsMAtCH, of Kiel hAs bevn elected a C irrespondtnt of 
the 1 an* Arodemy of Mtdicme 

Paos Thommsin who has been a Corresponding Member of 
the French Academy if insenpu ns since itlfo has been elected 
a Fcneign Assuciale, in the place of the late Su H Kawlmson 
The 7iMwf correspondent at Melbourne says that a meteoro 
logieal obtervatory has been established on the summit of Mount 
WeUuigton, Tasmanu 

A UllXION acres of forest land has been reserved b) the 
Province of Ontano as a great natural park for the presenatiun 
of native animals and plarls 

Tut discourse at the Koysl Institution 1 1 morrow evening 
wlU be delivered by the b arl of Roase the subject being “ The 
Kadwnt Heat bum the Moon during the progress of an bclipse 
That on June 7 will be by Prof A C imu F R S This lecture 
will be delivered in trench and the title will be, Phenomines 
f’fiyaiquea dca Hautes Regions de I Atmosphire 
THROUOHagiftirfMr C McDonald (says S Mcfiill 
U niv eisityhas secured thirty dv e acres of land for botanicsl gardens 
and an obeervatory Fron the same source we leant that the 
residae of (He esute of Mary D Peabody hai been left to the 
Catholic Univcisit) of Washington, for thv foundation of scholar 
ships (probably three or four of the value o' 5000 dolbus each) in 
the chmical and physical suencei 
Among the ai^ntments abroad, we notice that Dr N V 
Utaing has aqcepted the Profewonhip of Mineiakigy m the 
Cmvcrsity of Copenhagen, Dr F Kwsch hat become luttia 
ordinary Proftnor of Zoolog) id Berlin University, Prof Emit 
Bchnng has baocmie Ordmar> I*iofessof of Hygieiie at Marburg, 
and Dr Zonswski (pnvat riomt in malheasatics at KmUa) haa 
been promotod to an F xtraordinary Profcaaoislup 
The ekctrfcal power developed at the Niagan Falla will 
aoMi take the place of atasm several hundred miles dutance 
rsm the Faltl, mdoding New Voik City An important pro 
posed application ii to the bne Cana), wMch has just opened for 
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the season ExpenmenU will be made for applying the power 
by a trolley system and the reduction oi expense vrill pcobaUf 
drive out all other meens of traiupottatiaa for gram, fte., from 
Buflalo to tide water, dunng the season of navigatiaa 

At the IntemsUonal Horttcultoral Congress, opened at Pans 
on batnrday, resolutions were nnanimouily adopted to the effect 
“ (t) That the French Government should associate itself with 
the request addressed by the Italian Govemment to the Swisv 
Confederation, with a view of obtaining the revmon of the Bemc 
International Convenbon, and the free cuculotfoa between all 
countries signatory to the convention, of all vegetables and vmes, 
accompanied by a certifkate of ongm , and (a) that the poeul 
administration should return to the old reduced tariff, of which 
periodical pubbcations on hordculture have hitherto had the 
advantage 

E VI CRTS are lietng mode (says the Anuntan Nsturalut) to 
nuseafonduf is,ooodollaisforthepurposeofbnngingMr Peary 
and his two asustanU home from North west Greenland early 
next autumn, and, m connection with this, to prosecute bcientific 
investigstions dunng the available sommer season It i* hoped 
by this means, to charter and fit out a staunch steamer, built for 
Arctic service and commanded by experienced Arctic navigators, 
which shall start from St John s, Newfoundland, on or about 
July 5 1895 fe' Inglefield Gulf North west Greenland, lal 
78* N Mr Peary v headquarters 

Wa have received a notice concerning three " Pnestley 
Schohuships in Chemistry two ‘‘Bowen Scholarships m 
Lngtncenng and one m Metallurgy, which have been founded 
by the late Mr T Aubrey Bowen, of Melbourne They arc 
intended to encourage and afford frcilibe* for the higher study 
of these subject* in Mason (Allege, where they are tenable for 
one year, with the posiibtbty of renewal at the diseretton of the 
Council of the Cdlege The annual value of each is 
Although naturally good work done at Mason College will be 
regarded as n specially fisvonrable qualification the Council have 
generously thrown all the Scholarships open to general competi 
tion The first award will be made in ^ptember next, and all 
particular* mvy be learned on application to the Secretary of the 
College 

The go’d medal of the Linnean Society haa this year been 
awarded to I rof Ferdinand Cohn, of Bredau, whose name is 
well kn >wn in connectioo with the Betanu fatmtal, which be 
lia* conducted hugely adorned with his own contnbutiona from 
1870 to the present time The work of Dr Cohn extends over 
half a century He was one of the earliest to investigate the 
life histoiy of the lower Alge, and to demonstimte that they are 
not osexuil Hi* imjiortant paper on ProtMactni fltmahf 
published so long ago as 1850, was translaled by Busk for the 
Ray Swiet) Suha^uent ps^ers by him, on the mode of re 
production of atuuthma, and on the development of 

Vthax, mark a disbM advancement in botonicel aoience The 
medal referred to was awarded to him at the anmvertaty 
meeting of the S4th mat , and has been forwarded to Breslau, 
fat bi» acceptance, tbroa|^ the German Embassy 

At the annivetaary maetiiig of the Royal Geographical 
Society, held on Monday, the Founders Medal waapreeented to 
Dr John Murray for his services to {diyneal geography, and 
especmlly to oceanognqihy ifainiig the last twenty three yean, 
also for his mxpa of the floor of the ocean, hla catcnlationi ra 
gardmg the volume of coidinents and oceans, hu study of the 
orlgm and formation of coral dcposiU, and for the sbmtdus he 
hu given to r*searchei m phyncal geogta|ffiy The other 
awBidk were the Patroml’ Medal, to the Hon Geoige N 
Oinois, M P , (1) for hw woik on the histoiy, geogmphy, 
amhiBology, end pvlitics of Pewa (j) for hit jeuffleya u 
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F^h IndcnChlDt, which h»ve resulted in further pubbcetkmi 
of {(engnipiikal u w^fl u poUtieel end geneml , end (3) 
for hu Journey to the Hindu Kush, the Pumirs, and the Oxus, 
together with e visit to the Amir of A%;haaistsn, in his cepttal 
of Kabul The Murchison Giunt, to Mr Eivud Astnip, for 
hu remerkeble journey, with Lieut Peery, across the interior 
glader to the northern riiores ci Oreenland 1 and for hu inde 
pendent journey elong the shores of Melville Bey , the Beck 
Orent to Ceptein C A Lmen, for the geogrephlcel end 
meteorological observations made by him during hw Antarctic 
voyage in 1894, end for hu discov^ of an active volcano on 
Christensen Idand, of several other islands, and of pert of the 
cast coast of Graham Lend , the (fill Menmnal for 1895, to 
Captain J W Pringle, R E , end the Cuthbert Peek Grant for 
1895, to Mr O h bcott Elliot, for hu explorations of Mount 
Kuwenzon, and of the region to the west of tboVictoru Nyen/a. 

Wr wish the American Metrological Society success in its 
efforts to extend the use of the metric system in the L'nitod 
Statee, and to procure general agreement with regard to the 
constants of science Its ol^octs are ambitious, as the follow 
mg statement of them, from Siietice, wilt show (1) To im 
prove existing systems of weights, measures and moneys and to 
Imng them into relations of simple commensurahility with each 
other (a) To secure universal adoption of common units of 
measure for quantities m physical observation or investigation, 
for which ordinary systems of metrology do not provide, such as 
divisions of baraiueter, thermometer, and denaimeter , amount 
of work done by machines , amount of mechanical energy, 
active or potential, of bodies, as dependent on their motion or 
position , quantities of heat present in bodies of given tern 
peratures, or generated by combustion or otherwise ; quantity 
and bitensity of electro-dynamic currents t aggregate and efficient 
l>ower of pnme movers accelerative force of gravity , pressure 
of steam and atmosphere , and other matters analogous to these 
(3) To secure uniform nmgeas to standard tfrtftrtMte, or 
physical conditions to which observations must he reduced for 
purposes of comparison, espenally temperature and pressure, to 
which are referred specific gravities of bodies, and the rero of 
longitude on the earth (4) To secure the use of the decimal 
system for denominations of weight, measure, and money derived 
from unit haiee, not necessarily excluding for practical purposes 
binary or other convement divisions, hut maintained along with 
such other methods, on account of facilities for calculation, 
rcduclioni, and compaiisoii of values, afforded by a system 
conforming to our numerical notation 

On Jamiaiy 18, the great seismometrograph at the Osservatono 
del Collegw Romano at Rome registered five complete pulsabmu, 
of slow period characteristic of earthquakes onginsting at a 
great diiunce They commenced at 4h 37m jos. p.m ((,ieen 
wich mean time), and lasted im. aas., giving an average dura 
tioa of Id 4 seconds for each pulmtiun On the same itay a 
severe earthquake was fch along the east coast of Japan, and 

was recorded at Tokio at 3 h. 48m. *4* The distance between 

this place and Rome beiqg inborn 9500 km., t|ie pnisations mnst 
have travelled with an average veloaty of 3 2 km per sccond(see 
Naturr, voL L pp. 450-51 , voL li p. 463). At NicaUiew and 
Oiaricow, in the loudi of Kusria, the hoiiztnital pendulums were 
disturbed for neat^ an hoar, ths epoch of maxhnum ampHtode 
oecurring a few mfawtes earlier than at Rome. 

Mr. Maiuhau. Hau publishes in the /«Mnw/(vol 
xvtt. p. 438) a note on the progress made In the study of 
giacieTs, for whitffi imrpose a Committee was apfiolnted at the 
meeting of the Interaathmal Coogress of Oeolo^ at Zurich 
Cfood work repeats to have been doi|e, in eipioritig and map-< 
pfalg, among the ghOen of New ZeakM, Jntto eonise of wMeb 
Franc Joeeph Gla^, on the west coast, was found to end at a 

NO I335i VOL. 52] 


height of 692 fi.it aljovc the iea,nnd a dtsUnce of fodr miles 
from It The rate nf movement is, of cours*, variabie t an 
average of the olisirviuums (with certain omisstons) gives 154 2 
inches per diem Vaiii)» containing luge gUners give in 
dications that the iic his laxm higher than it is it the present 
day, and has paused at four clifierent levels. Work alio has been 
done among the glacias of the eastern side tf New Zetland, 
and a few facts are reconlcl imong them, that in advancing the 
ICC apjiears not to plough up the earth In concluskm, Mr 
MnrshaJl Hail calls upon mounism climbers to help in the work 
of the Committee 

A PAPER on “The Unin uf the Mirrocephalic Idiot,” by 
Prof D J Cunningham, IKS, and Dr Telford Smith, read 
licfnre the Rnyal Dublin Vaiity nearly a year ago, and noticed 
at the lime in these columns (Naiurf, voL 1 p 287), has just 
been published m the Sixirty s TraHtachout 1 he authors give 
the results of a thonuigh cxaminauon of the brains ami sWulE of 
two typical microcephales. Their study leads them to accept the 
viewamred at by Sir (,eorge Humphry, from an examination of 
nucrocephalic and macrixriihalic skulls, vir “ There is nothing 
in the specimens to suggest that the deficiency in the development 
ofthc skull was the leading feature in the deformity, ami that the 
smallness of thi Ixmy cerebral invelope exerted a compressing or 
dwarfing influence on the brain, or anything to give eniourage 
ment to the practice lately adopted in somi instances uf removal 
of a part of the bony case, with the idea of aflording more spaci 
and freedom for the growth of the brain In these, as in other 
instances of man and the lower animals, the brain growth is the 
determining betor, and the skull grows upon and accommodates 
Itself to the brain, whether the latter he large or small ” 

Dr W M Haii-kisk has lirought together his Indian ex 
penences in anti choleraic inoculations, and has pubbshed them 
m the /ndtOH Vtduei Oaot/fe In spite of the very numerous 
difficulties which he had to encounter in cwrymg out ha mvesti 
gations, Dr Hallkme has succeeded, with the assistance of 
others, in inoculating no less than 32,166 individuals with his 
cholera vaccine Every pains was taken to obtain trustworthy 
recoids of the results derived from these inoculations, and, as fiir 
as can be judged from the data to hand, the balance appears to 
bi decidedly m fiivour of the process. This is perhaps especially 
lirought out by Dr Haffkine’s work m Chlcutta, where the per 
centage of attacks and deaths amongst the inoculated was I 18 
|icr cent , whilst amongst the non inoculated the jicrcentage uf 
cases amounted to 15 63 per cent , and of deaths 1 1 63 per cent 
One fact has indisputably lieen established by these investjga 
tions, and that is the harmlessncss of the operation , in view of 
this It IS to be hoped that the inoculations may lie more widely 
spread, and further facilities thus offered for the colkctiun of 
observaUons on this very imjiottant subject 

A vkar’s actinometric observations, made at the Konstan 
unow Observatory, IVwlowsk, are recorded by J Schukewitch 
in the JitftrtenMm fitr Mtttorohgu They have le<l to some 
unexpected results leganling the intendty of the sun’i, radwtiun 
at diflerent seasons of the year Thu intenniy, as measured on 
the suifiux of the earth, depends upon the altituile of the sun 
and upon the transmitting power or opaaty of the atmosphere 
The ihtensitiet were measured by a thermo^er with blackened 
bulb, wtuch was exposed to the sun side by side with a precisely 
sinuiu one which was kept in the shade To test whether the 
two thermometers were identical m their behaviour, two succcs 
kive readings were tsiken, in which first the one and then the 
other was shaded It was foand necessary to lake the mean 
of these two readfaigt in each case. The tables emlmilying the 
resulU contain, besKles the intensity, the state of the sky, the 
altituito of the sun, and other metetwpfogical data. From these 
tafalee the yevly conne of intensity of the unclowled sun at noon 
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u workr<l <iuL It «ho\(s a |>nnci[wl muimiMi in April, • 
aeconilary maximnin in September, and chief minimum in 
Novemlier The mtenaity of solar r ad i ation for equal altitndei 
IS greatest m srtnter and least m stimmOr, a circuautance which 
tends to equalise the winter and summer temperature A great 
duiunutiun of trensmisubilily is brought about by that phenu 
menon so characteristic of the middie European continent, called 
in (,ermany HthtHratKh, an elevated stratum of peat smoke 
which gives a hunt and rather pleasant odour, usually taken to 
indiutle the continuance of fine weather The author finds 
greater ojioclty in front of an atmoepheric depreasion, and 
greater transmissiliility after it The clearest air is preceded b> 
a heavy summer tom 

Thk Meteorological Council have published a valuable bet of 
monthly meteorological charts of the Red bea, showing the 
prevalent winds and currents, with other informatian of use to 
seamen iiosung through the Sues Canal to India The wind 
observatums alone number nearly 75,000, and have been supplietl 
from logs specially kept for the Meteorological Office, from ships 
belonging to the Royal Navy, and various other sources. Loch 
chart, of which there are twent) four, contoms useful remarks 
refernng to the loading features, which ore shown graphically, and 
the mtroduction to the Atlas contams an Interesting general 
summary by Lieutenant C W Haillie, R N , Marine Super 
intendent. The wind charts show that from Octolier to 
January northerly winds ore prevalent over the northern half 
of the bea, and southerly over the southern poruon htom 
February to May the northerly winds extend further south, while 
southerly winds prevail from near I’crim to about the i6th 
parallel From June to September, northerly winds blow over 
nearly the whole sea ( ales are most frequent lietween 
November and Match , they getierally blow from the southward, 
and are mostly met with in the southern part of the sea. The 
currents are bomewhat erratic, and while oeeaxlonal btrong 
kireamb are expenenceil locally, their velocity is not usually 
great over large areas. The Gulf of Aden may be taken os an 
exception, as the cuitenls often set there with considerable 
veloeity An interesting feature has been notuml in the range 
of sea temperature in the Strut of Bali-el Mandeb, near the 
liltnd of I'erim, where it amounts to ao* at the period of the 
S W monsoon The whole work bhowb evidence of the great 
core and Ubour bestowed upon it 
The extent to which many of the American agricultural 
experiment btalions ore devoting attention to the culture of 
bmoll fruits and other minor croib, is perhai>s significant of on 
impending change in the economic bearings of the management 
of the boil, and of the partial displacement of thc^mmik CH/ture 
which has hitherto almost monopolised the field of experimental 
inquiry Bulletm Na 55 of the Purdue University Station, 
Lafayette, Indmim, opens with a description of experiments with 
small fruits, carried out in response to the numerous inqnineb 
received from forpun and others concerning the different 
vanetias of such fruits. Strawberries, rospbemeb, blackberries, 
currants, goosebepies, and grapes, form the subject of thu 
section of the report Field experiments with muse and oats 
ore nest dealt with, and amongst the resulu noted, it is stated 
that better yields have followed the sowing »f two bushels or 
more of oats per acre than that of any smaller quantity The 
bulletin concludes with a notice of exp^ments with sugar beet , 
but in view of the desperate condition to which the beet growen 
of France art at preaent reduced— despite the artificul buppoit 
which the sugar industry then receives under the bounty 
system— ms tannot aee any immediate hope for the Ametican 
beet-sugai^ Industry This, indeed, is practically admitted in the 
bull^n, for it Js sajkl I « The ct^ttion of the sugar business 
throughout alt sugar psoducing countrita is such that there seems 
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to be little probability of capital beiiig invested in beet^ogar 
plants in this country at present ’’ The poWts wWeh ore reported 
upon Include compenson of vanetiea, tiihe of harvest, the re 
spective effecu of bacterial disease and beet scab on the sugar 
content of beeU, the effect <d loosening beeU some time befbn 
lifting them from the ground, special thinning, tests of fbreignaiut 
American seed, and yield and cost of crop per acre It is con 
eluded that, under more favourable economic conditions, beet 
fimtones might ndv.uilageousIy be established in the State 
Indiana. 

A PAPER by Wilhelm von BeroM, on the lines of squEl 
disturbance of the magnetic potentud of the earth, appears 
in a recent numlier of the Si/t dtr Akad dtr fVist sw Btrhn 
The deviation of the potential at any place from the mean 
value of the potential corrctponding to the parallel of latitude 
passing through this plaoe being called the disturbance, 
the author giies the theory of the tines of equal distuiii 
once He shoas that the westerly (or easterly) component 
of the earth’s magnetism is given liy the rate of change of the 
disturbance of the potential along the parallel of latitude 
or W =» ® where V« ii the disturlxince for the Imlentlal, 

and Syi uan element of a latitude circle Hence it follows 
that a knowledge ol a weateriy comixmenl of the earth’s field 
for the whole surface of the earth suffices to everywhen. deter 
mine the dUlurIjaiice m the magnetic potentud, and draw. the lines 
of equal disturbance Wherever the lines of equal disturbance 
are tangential to a atcle of latitude * o, and hence W=o, 

or alt such points will lie on the agonic lines, r r the lines atoag 
which the decimation » zero. At all placea where the lines 
of equal disturbance are Ungential to the terrestnai raeridiaiv 
the northerly component of the earth’s field has its noonal 
value The author has constructed a chart (4 these tines for 
the epoch 1880, using the data given in the magnetic charts 
published C, von Quintus lalius. The mean value of the 
magnetic potential for the bUitude A is found to be given with 
a high degree of accuracy by the exprewon V. = K sin k, 
and the author considers that this simple expreisian must haw 
some special significance, and not be merely an emfdrical 
formula 

A PAPER, b) Mr G C Whipple, entitled “Some Ohserva 
tions on the Growth of Diatoms in Surface Waters” (Tlwfois. 
/i>pra/ Quarts ly, vol vii ), is a valuable contnbuUon to the 
study of the penndic frequency of micrascopic organisms m 
freshwater areas. The work is noteworthy os bavuig been carried 
on in a biological laboratory attached to the Boston Water Works. 
The author’s general results are here given 1 (i) That the growth 
of diatoiiis m ponds u directly connected with the phenomena of 
sugnauon , that thetr development does not occur when the 
lower MraUof water are quiescent, on account of greater dcasityt 
but rather during those periods of the year when the water is in 
circu ation from top to bottom (2) That diatoms fiourbh bast in 
ponds having muddy bottoms. (3) That in deep ponds there are 
two well-defined pniods of growth— one in the spsiiig and one 
ID the autumn 1 that in shallow ponds there 11 umally a spring 
growth but no regular autumn growth, and that other growths 
may occur at irregular intervals as the wind happens to Mir up 
the water (4) That the two most important conditions for the 
growth of diatoms are a saflietent supply of mtrates and a frw 
circulation of air, and that both these conditioiw are found at 
those periods of the year when the water u in ciicnlation. (5) 
That while temperature haspoasiUy a alight influence on the 
growth of dJatoms, itb pf 10 little importance that it <k>«tiitH 
afiSretthdnwasonaldiilHbntloB. (6) That the increase lofdiattMU 
takes place anhstantiaUy in accordance with the law of giq. 
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oxtiic*] pragnMkm, and that the cenation of their growth la 
otMcd by the diminution of their food mj^y 

Ma H G Wbus’i adentific iintaay, the *' Time Machine *’ 
which has been appearing aa a leriat in the Ntm k*ouw, will be 
pa bM a b e d m volume form, by Meana Heinemann, m the comae 
o£ a few daya. 

Mk. OnBBRT KAPPhaa arranged with Megna. WhitUkerand 
Co. for a traaalation ftoat rite German of Ua new work on the 
" Altcraate Cutnent Tacafonner " The rohime will be pabUahed 
in rite ‘‘f^edaUati* Seriea” m the autumn. 

Thb pepen on the rdation of diaeaaea of rite apinal cord to 
the diatributioa and tealona of the apinal blood veaaela, recently 
contiriMted by Dr R T WOliamaoir fo the jUMfoi/ Ckrotwh, 
have been reprinted and pubUahed in book form by Mr 
t^. K. Uwia. 

Titn week’a new editiona include Prof T Preatan’a philo 
Mtphkat *' Theory of Light,” publuhed by Meaara. Macmillan 
More than one hundred pages of new nutter have been added, a 
valuable addition being an account of Prof Newcomb’s expen 
merits to determine the velddty of light The second edition 
has appeared of the late TtoL Cayley's “ EJementaiy Tieatiae 
on El^ttk Functioni” (Macmillan), the foat edition of which 
was pubUahed m 1876. Another second edition, received during 
the past week, la “A Pint Book of Electricity and Magnetism," 
by Mr. W. Perren Maycock This book, new greatly enlarged, 
u pulitikhed by Messrs. Whittaker and Co. 

Thr Deutsche Seewarte, which, with the year 1894, has com 
pleted Its twentieth year of useful activity, has just issued the 
aeventeenth volume of Am Atm Atrktv TTiis work, which has 
contained many elaborate and valuable dlscuaaioni in meteoro- 
navigatioa, and naudoal astronomy, is now devoted more j 
especmily to discussions of practical utility to seamen Among 
the articles of more general Kienhfic interest may be mentioned 
one by Dr Orositnaon, on the application of Bessel's formula 
n meteondogy, and one I9 Dr Maurer, on the application of 
graphical methods in meteorology and physics generally 1 the 
latter investigation may posMbly lead to the substitutinn of this j 
method for the use of tables in some of the problems of nautical 
astronom) 


Tkb additions to the Zbologicsi Society’s Gardens during the 
past sreek include six Haiiy footed Jerboas {Dt/ta kuhfti), 
taro Lesser Egyptian Gerbdles {GtritUm irg/phus\, two LyUan 
/onUas (letsHyx lytiet), two Grey Momton ( Vananm gristtis), 
two Egyptian Mastigurfs (Urammlue tfim/tt), three Egyptuui 
Geckos {Tarentala muwkns), a Cennroon Chamdeon 
<C *n ssw 4 we vutgarn), seven Common Skinks ( 5 <v«r«s 
two Cerastes Vipers ( Hftra ctraties), two 
Dmdessed Snakes [ZwMmt from Egypt, presented 

by Ur John Anderson, F.R S » s Orysbok {/^eotrqpa 
melanths, 9 ), from South Africa, presented by Mr J F 
Matchum j a Wapiti Deer (Omv/ numitMiit, 9 ). a Japanese 
Deer {Cenmt tiia, Q ), a Bureheit'a Zebra {Sfumt iurtluUt, 6 ), 
two Polar Hares gkeMks)^ born in the Gardens. 


Ol/X ASTRONOMICAL COLUMN 

Mkrcury AMD Vbnus.— T he planet Mereuty is n 

1 ._j —11 1.. Avourably jdaced for obaervatic 

The greatint domBriion wUI occur . . 
1 pianat wW tmaaifibout th. 4am. after 
the amt the dccunation wOl then W neariy •]* north, and the 
apparcnt diameter a htrie over Jopiter wtU be in close 
pi^mity to Merctuy during the ament peiipd of its visibility, 
so tost pbserren not empl^iig lahncopw gumt Iw careihl tri 
diierimlnste betwesn the two \ at Hoagmen, Mercury wiH 
pneede Jupiter bjr about 8nu ip iLA., and wiU be about 
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degrm forther nf.rih The two plUlMli will be in au-- — 
juB^ on June 8 4h , MetcnrybSng cT 47* N of Jupiter 
Venus, also, is most favourably dtaated for obaertNtfon at 


the present time, and the great brUttuicc of the phtM in the 
western sky after sunset cannot fail to attract the atteBtfcm of 
the moat mdifferent It will not, however, reach unodmum 
brmhtness unhl August 13 The greateet eastern dongation 
wiU occur on Jti]> i>, snJ the apprirant dmmeter will inertaat 
from 16“ w June 1 to 59 at the Inferior conjunctioa on Sep 
tember 18 

ThbToialSoiar Eciii»,k ds 1898 January ai-aa— In 
addition to the eclipse ui the ran whicn will lake place on 
Auguit 8, 1896, and for which we understand preparatioos a~ 


luary 31-at, 1898, ami the Rautial Altmutm CircuUtr, 


the meteorofogiuil conditions prevailing a 

^nts along the track of the oJlpae duriim the Utter part of 
January is being collected through the aswtance of Mr Eliot, 
Meteorological Reporter to the Government of India. It is 
proposed to pnbluh this information early in 1897 
As the next sun spot minimum is not true until the year 1900, 
obaervabons of the phenomena of this eclipoe will fornith in 
formation os to the soUr conditions during the tianiitlon from 
maximum to minimum 

of the 

nar 

Committee, gives an account of the present state of the great 
undertaklw to prepare a photographic catalogue and chart of the 
heavens. The reports from the various pMticipating observatories 
indicate m general a rapid advance towards the completion of the 
iihotographs which are intended to form the basts of the cata 
iogue , four of the eighteen observatories have already completed 
the rones allotted to them, and it is expected that at tout eMl 
more srlU reach this stage by nsM spnng. Systeautic won at 
the South American ohsemtories has been scnously interfered 
with by pobticaJ events ) but it is satisfectory to learn that the 
AustnuM and Cspe of (mod Hope astronomers are prepared to 
come to their assistance An immense number of catalogue 
pUtrn with short exposures has been Uken with the various 
instruments, no less than 7 SJ having been taken at Pans, and 
1^ at the Cape The measurement of the catalogue plates b 
alro in a fbrswvl state at several of the obvervatonea, but the 
reductuma have scarcely been commenced 
For the chart itself, not one third of the teauUte photographs 
have yet been obtain^, but the progress of this part of the work 
IS necematily slow, in consequence of the fong expoourev 
reuuired. 

Ur Gill proposes that the Committee should meet in 1896, to 
reconsider the various questions left open at the former een. 
fercnce, among which one of the most important relates to the 
scale of magnitudes to be adopted. 

Four important nemoim alio form part of the waawil report 
Prof Turner and M Prosper Henry discum iiiihrent meuiods 
of reducing the plates, M Tifpied gives his experftacc and 
views as to the dctenninaikm of msgmtudes, sad M Donner 
discusses the various corrections for in" ' 


Award or thb WAtsoN Mbdau— On the recommendation 
of the Board of Trustees of the Watson Fund, the U S 
National Academy of Sciences Jast year unanimously awardevi 
the Watson medal to Dr S C Chandler, for his mvestigstionv 
relative to variable stars, his work in connection with the 
variation of tenestrial latitudes, and his researches on the laws 
of that variation The recommendation was noted in these 
columns a year ago, and a descniHion of the founding of the 
award was giv-en (KArtiRR, vol I p 157) The medal was 
presented to Ur Chandler at the recent meeting of the National 
Academy, and Same* for May 3 conUint the report of the 
Trustees, setting forth the grounds upon which the award was 
made, and bnelly suung the history of the investigation of 
chaagst of latitude Ur CTbaiidletfe work upon the sui^ect 
began with observations made by him in 1884-85. His obaetv 
alions, continued uiunterruptedly for fhirteen montha, revealed 
a pngmaisfe elmnge of a prnnotnwcd periodical character in the 
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instramcntal v»lu«« of the kUtiide CiKimMuc«t prevented ' the IrtUe entttf while if ll» cnirwt tt^en, and the Urtt dw 
him from cwniim on the work until fix yMnlatw, whin betook out. you wiA ttal Tunw h^ panted the llmpd tintt, ud Dmt 
up the probim afain. The remlu tbeo^taincd an pubhihed Ruakin mi^t deaci^ their kweHneifc ... 

in a itenw of elAteen papen mihe 4 ttnn$mt»ajtumal(iii 9 \- The ^ wh« diber or anw np^ *» 

94), exclunve d a lenw of 6ve papen open a topic cloaely I much the nme, but, in the toKer caae, ^ glowing kin ia man 
nlated thereto, namely, the abenmtioo-eonaktit. TfiMe i»pm , brilliant in ita tur^t vmpom ri^ 


related thereto, namely, the abenmtioo*eonatatit. Theae papen 
have been noted from tune to tone in tida column, ao ft la 
unneceaaary to do mon than refer to them now 
In connection with variable atars, beaidea the incidental work 
of oloervation and diuovery which Dr Chandler has contributed 
to It, hia work han invohed the collection of all the data in 
astronomical histoiy, their diacuaaioti, and the formulation of 
the elements of their light variations into numerical lawi Hm 
important researchea upon cometaiy orbits are also well known 
to aatronomera. 


A LECTURE EXPER/MENl 


lecture demt^rationa, may be ua^l, as pictures, some six feet I 
acroM, of the interior of the fhmace may readily be projected on I 
the screen This u effected by the ah] of the device which ' 
hualready been given in NAruKtcfp. 17, fig a) The result | 
IS really very beautifu], though it can only be rendered m dull 
tones hy the accompanying illuatimtlon (Figs, a, al It may be 
well, therefore, to state briefly what ia seen when the furnace 1 
IS arranged for the melting of metallic chromium liirectly 
the current la passed, the picture reflected by the mirror R 
(Fig a, /er ri/ ), shows the interior of I he furnace (fig A)likea , 
ciarlc crater, the dull red poles revealing the metallic lustre > 
and gr^ shadows of the metal beneath them A little , 
later these poles become tipped with daxzling white, and, 
in the course of a few minutes, the temperature naea to 
about 3500* C Such a temperature will ke^ chromium well 1 
melted, though a thousand degrees more may readily be attuned 
in a fomace of this kind Each pole is soon surrounded with a 




tbs tonaes (ma abovs, tbs syts b 


lambent balo of the green-blue hue of the sunset, the ccn(ral 


tpe pOMf uc drurn nirther and nuther aaundcf, the irttgnlar 
masMtof chiomte fose in silver 4ioplet*, htlow ui mteqae phip 
Mdofli^t, pwiii« into green of luatnoa emerald > then the 
but fiMMiits of cKnmium melt into a ihiniiy lake, which re 
fltctf the gtowing pdea in a glory of graen and gold shot with 
onuige bnaa. ^ a few mmutet later, m the ebnamua buna, 
a ahosret qt heOHiAt sparks of metal are projected from the 
feraace,uau 4* clouds of russet or brown vapours which wreath 
KO. 1535. VOL. 52] 


FlC. a— la Ibb caw tbeiic wasbrokn ibt iasuat befan lhcpbota|nob«a 
I Minn. Tbs funwee conuuasd a balb ef silver last at in baling pobu 

TharafletUonortbepcia a lbahatb,tba glotala of diadlM iitvtr, 

I and I It dnfdng cloud of silver vapour, are w«l shown 

Such experiments will probably lend a new interest to the us 
of the arc in connection awitb astronomical metallurgy, for, as 
Crcoige Herlierl sud long ago— 

" Stun have t^ storms evto in a bigb degree. 

As well as we , 

and Lockyer has shown bow important it is, m relation to such 
storms, to be able to study the disturbances m the vanons strata 
; of the stellar or solar atmoaphere Layers of metallic vapour 
which differ widely in temperature can be more readily obtuned 
I by the use of the electrical furnace than when a fragment of 
metal is melted and volatilised by dacing n in the are, in a 
cavity of the lower carbon. w C, kobsr re Atie i ra 

, T/fE LIFE-HISTORY OF THE CRUSTACEA 
' IN EARLY PALAEOZOIC TIMES 

TN his recent annivermty address to the (,eolocieal Society, 
* the Presidem, Dr Henry Woodward, F R.S , after 
the usual dlstnbuuon of me^ and awards, the reading 
of obituaries of deceased Fellows, and some prdimisary 
matters relaung to the affairs of the ^iety, ineludlim the moot 
question of the introduction of ladies as vuitors to the evcfung 
meetings, devoted the remainder of hu address to a brief dis* 
cusiion of '• borne Pdnta m the Life-history of the Cntslacea 
I in Eoriy Palaeozou: Times ” Dr Woodward continued an 
, follows I— "Of the vatioiis groups of the InvcrtefenU whose 
ancestry extends mto Psbeoeoic times, none possess a greater 
I interest ftir the geologist than the Oustaeea, whoae existenoe m 
' proved aa fer back os the Lower Cambnan rocks t tNdle their 
near allies, the Atachnkla, have been met with in strata u old 
aa the Silunan 

" My earliest papers on the Euryptenda appeared in 1863 and 
> , 1864, and an account of Stylmumu and 
< mnnicated to this Society in 1865, Just thirty yean ago. In that 
I yesr(tW 5 lIIuultheideasaM,w&myft{andBttdMW wotker, 
' thelatej W Salter, F.G.S., «f pidib^a 'Chart of Vorntt 
CnutacBk’ in which an attempt waa made to show the evefaMioB 
in tune of the vanoos faems belonging to this daiS, gtanUcnlty 
depieiad 00 an engraved wfth exidanalotr t«L 

InitampitotedoutthattlmBiJndeedopBeotof thc t r e lrtiBna 
in Kteoaoie Umca condated of the great gmpe«f tim TrikM^ 
the Eerypterida, the Xiphosma, the ^H^odaj and sha 
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natuhe 


tnd other foriM 


of other g 
imn-dececode repi 
in the Coel Met 


TttrrUtptu, from the Wenlodc limestone 
“ In November 18^ I leid before thw Society the etidence 
open which 1 beeed my enengement of tbt PlttygrttvcA Lvnmlt 
in one orderi for which 1 edo^ Dena't very eppropriate name 
of Merottonute (or ‘ thigh mouthed ' aakneli^— eiqjended to 
include ail |hate aodant cnataceani comprehended m the two 
Mht«f8en «f Enrypterida and XipboMiiWi and fotmlng two groupa 
of and ihort bp^eTi^. quhe pataUei to the 

Anchyoum and hfacrofita in the Oecapoda i even the inter 
mediate forma •~eorreapendlng to the Anomoufa— being para! 
leledlqr the UiemieapMie {UmtHupu, Puiulnu*ftu,i.c ) Thii 
ffroqp formed the aubiect of a monograph pubtuhed by the 
FafoMtogmplucal Society (i86)-i878)^pritiiur lygeneraand 
8e ipeele i 09 of which are PJieoeinfrm ye The Uitegnty of 
tttt gyobp, (twnded on the reeearchea of Huslcy, Seller, Dm, 
HeU, and nmay others besides myielf, hat bm fomly main 
tai^, althoi^ many attempts have since been made to detach 
it from the Cnistacea and it with the Aiaehnida. For 
instance, it was proposed by Dr Dohm, In iSyi, to include the 
Metpitiwnata in a still lai]^ division, under Haeclcel'k teim 
(jigHitoetinca, wMidi was made by expansion to embrace the 
Merqstomata and the Tnlobita, and to be placed kttnttn the 
Cnstacea and the Anchmda. 


J ■■ ■■ BMI ■ ■■ ■■ 
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which form the survivnig representatlvea of this ancimtt Older of 
the Merostomau, and are so Widely distributed m the Coal 
Meaaavea of North America, Britain, Ac.— have likawise been 
dlacoiveted as for bacW in time as the Upper Silurian of Lanark 
shire, being represented liy a small fora which I named and 
described, in 1868, A'eohmulus faktUus, having eight tbamcic 
sepnents apparently free and movable, but wantiiy the^>apuie, 
which probably was de\elr>|ied later in life, ormaylfovc Men 
represented by an extremely khurt terminal plate, as we see is 
the case in the young larval I imulut Tbua the earliest fossil 
king-crab knoprn probaldy rcvembled closely the free swimming 
larva of the living king-crab ai it leaves the egg 

“ As to whether the 1 uryptenda— with thm evidently aquatic 
brsnchiated respirstion, their jaw foet provided with hwimming 
(not walking ) extremities— are in the direct line of ancestral 
relationship to the recent scoipions, I may refer again to my 
paper • On some PoinU m the Structure of the XijdiMttra,’ Ac 
— ‘This IS one very strong aigument, to my mind, in favour of 
the higher soological poouon ui^nyspi/iM— that, beii^ extremely 
larval In its anatomy, it consequently poiheased the capacity for 
fiuthn' development, and «o has been modified and disamieared’ 
— Its latest representatives being met with in the Coal Measures, 
where the tbim earliest known exam|dea of fossil scorpions had 


back, in fact, in geological time as the eariiest known occurrences 

of JVuygohu, and Ettryfitrus) indi 

cates that the air breathing scorjiioiis were 
derived from a st$il tarlttr and as yet nnditi 
covered aquatic progenitor possibly in Cambiun 

1 -, or pte-Cambnan times 

'' “ bimultaneously with the commencement of 

my own work on the Merostomata, J W Salter 
undertook a monograph on the BntMhTrihfoiles 





“ In aiguing for their retention before this Society in 1871 I 1 
srrote — ‘ Take away the tnlobiu from the pedigree of the 1 
cmstaeca, and I submit that one of the main arguments in fovout I 
of tvolutioit to be derived from the class, so for from being 
atreagthened, is destroyed From what ore the crustocea of to 
day OMved ? Are we to assome that they all descended from ! 
the pfoyilopods and ostiaooda— the only two remnning orders 
wboee bfe^stoty u casKerminous with that of the tiUoUta? 
Or ore we to aswime that the aiaehnida ore the older class?’ 

* If,' mys Frib Mttller, ’ the Crustacea, inseeb, myiiapoda, and 
arKhtnda ore indeed all branches of a common stoat, it isevident 
that the water^inhaMtiiig and water breathing Crustacw must be 
tegaided as the origmsl stem from which the other terrestnal 
claatea, with their tracheal nspintion, have btoneliad off’ 

“In the above-quoted paper I pointed oat that the young 
UmUut, when it qniu the egg, has the hinder body os t^e os 
the hiMd-ddekl, end the ntee sqpnenu composing it ore most 
claaily marked out, the abdominafspme bring quite redlmcotary 
aad fonning in foa the gth segment This is the so-called 

* d Dohin 

H ‘ At this stage,' says Rukard, ‘the yoantf swim bristdy up 
•oddown, skimming about so /'UrrAtofr by ffoi^wtg tbdr giib, 
riot btndiiig thrirbo^’ This locomotlott of the yourqf 
Limtut, by swimming upon ib back, near the surface of the 
ssMtt .(by means of its ^ foet), uraes vety efacriy with the 
htAfoofASwr, of ClfrtarMAifov.ana ^frVSMfo, and is extremely 
sSM ws U s a of Its afRaiiy to As p^qpc^, wM which, et this 
liSmd ib existenea, it haa duuiy points in ebaunon, as weU as 
stwT tha trilobtia. 


undertook a monograph on the BnthhTriMiiles 
for the Pateontognphical Society in 1864. 
No one who bkes up this line work of our old 
friend can avoid a iireliiw of tegiel that Salter’s 
valuable bfe and splendia pakeomoiOgteal know 
ledge should not have been longer spared to ns 
to cany oiKo ib corapletion thia moat fmpoibht 


between 1871 (when he came to Loodoa from 
the happy hunting-grounds of St, David’s and 
Joined the Oeokgical Society) aq^ <876, he 
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communicated to this Society a senes of papers on the foufrat 
of the ‘ Menevian,’ the Lingula Flw, Tremadoc Slates, and 
Arenig seriet, riving desenj^ions of no fewer than thirty-four 
species of trilobites, belonging to eighteen genera, from those 
micitnt rocks 

" But numerous as ore these additions to out knowledge of the 
tnlobitea of Wales, they only represent a part of Dr HWrfs 
dwcoveiies. many of which were anaounoed by Saljet j the most 
important being that of tiie finding of a targe /kmfoJrfifor atBt 
David’s, proving tha extstence of a MMdia Caaobrian or ‘ Pnu 
4 oxUki sons,’ coextensive with thg. vast jpsea over which dmae 
early rocks hsv« hem observed, kd '‘oticupying a perristent 
horuon throughout Europe and America. ' 


Ffestiniog group d the l^lgelly District, vnth figures and de 
scriptkaw of four species of Oktiits (non Conottryfkt) and four 
spmea of Apmtuf from Dolgdly In 1888 I was so fortunate 
as to be aWe to record the first dlvcoveiy of tnlobites(CaiMrtir>^ 
mMs) in the Loimmynd t.roup, Penrhya quarries, Bethevda, near 
Banm, in North Wales. 

“The remarkable founa of the OUmllus or Lowest Cambrian 
rone, orteiMlIy dbeoveted in Amenea by Dr Emmons in iSfd, 
was first recognised in Europe by the kte Dr Lmnarsmn in 
1871, in the bamd sones of the Cambrian near Lake Mk^ m 
Norway, bnt ib tyipical genus OUmUw was the* referred by Mm 
to the allied but more rfeent genus /bnukjftttes Thfo refi aea c 
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wu c rrected ^ I'rof Bru^ m 1871 j and Uw vanotu bnOunt divuiMu of C«^ «<«#, Cmama, and Actda^t Hu tetoliTdiet 
paper, on the Pnmurdial formaUolu Iqt Ihu anthor have given have been earned on by the method d making thm tnaavcfie 
the OkMtlhu hxxa. a marked and peodiar wtereit In 188a and longitudinal Mcticma of roiled npipecimeai. Hehu ahqwii 
I mnaraon neat made known the eauUnce of the OUtuUHt that the ventral body waU of the trtlobiteiwaa bounded mBtkydy 
fauna m Scania, at the base of the Swcdiih Cambrian In 1886 by a thin chitinnui membrane, which was attached to the lower 
the tame fiuna wa» detected by MickwUa In the Lower Cambnan margm of the dorul eaoakeleton alt round Thu ventral men- 
Ilf Russia (Fithonia), and thu Rmaun &una was figured and de btane wak uippoited by calcified arehei, which gave attadunent 
scribed m detail by Dr F Sehmidt< of St Peteiaboig In i88y tothe appendage* beneath He farther eetabhehed theexute^ 
Dr Holm reported the exutenee of the OkntUni fiiuna in the of a row of articulated cylindrical limbs, on each nde of (Imi 
C ambrian oflaidand, where It was fbit detected by Morrtell m middle Ime Walcott deecnbed the thoracic appendage* in 
1885 Thna the exutenee of thu remarkable foaul group, the Cafymttu ai blender nx jointed walking legi (cndopoditei) with 
Idest well marked fiiuna leeognlted by geologisu in the Lower a tumle pointed termjnatkm, the baial aegment nvmg tiac to a 
Cambnan, had already been demonetrated, in 1888, in three main branen appendage (excpodite) On each ade of the throiacH. 
rigtoM, namely ( i ) in the region of the Rocky Mountains , (a) cavity he also desenbed a row of bifid apual appendogci, of t)ic 
in the icgton of North eabtern America, (3) in the region dnunecl nature of gills and he nggested that h^hue were attached to 
by the Baltic Sea Up to 1888 no recorded account of the du the bases of the thoracie Umbe as well The abdomms) ^ 
coveryed OkmUta from the BntJah Islet had been pubiuhed the pygidul rings earned appendix, a pair to each aemnent, but 
oldest fauna desenbed being the overlying Paradajcuki lunea or they do not appear to have dift^ from the thoracic Hmba, mve 
Middle Cambnan fitrntation m stae The mouth ^ aitnated behind the hypoatome, and tu* 

‘ The fint recognuable traces of OkHtUtu m Bntain were du four pairs of jointed manducatoty Mgans, the boaea of which 
covered by Prof l^worth in 1885 Further collections were are aiodified to sene as jaws, the bindmcet pair bemg the 
made in 1887 and iSw, on the flanica of Caer Caradoc Shrop largest, and expanded at the diMl extremity into a swimming' 
shire, and the species was named, in honour of Dr Charlck organ 

Callaway, Olttullut Laltavti Later on it was fqpired and The corrtetness of Billings’s views as to the natnre of the 
desenbed in the GtokguaJ Ma^OMnu for 1891 tboracic limbs of Asa^ut jM^eikaku, was further cotifirmetl 

“ In Angttrt 1891, Sir A (leikie announced at the Bntibh tw the finding of a spmmen of Ata^tu mtgtiitt, in the Oido 
AytocoUion meeting in Cardiff, the dibcovery of Okmlhu by vician tocks of Ohio, which shows the under siirfact snth lU 
Messrs Peach and Home, in blue bhek shales a few feet below appendages, desenbed by Or I Mickleborou^ Ttus specimen 
the “ Serpuhte Ont ’ of the Cambnan rocks of North west Scot ttow* two pairs of maxuhpeds oe ww foet, m^t pairs d wallf 
land, in the Dundonnell Forest of Ross shue T he descnption ing appendages, corresponding to the ortt pairs d free thoracic 
itf “ the CVSrM/fiir cone of the North wbst Mighlsmls formed the smtinraU, each limb having almit ux joints The under side 
sut^ of a most valuable paper by Messrs Perch and Home, of the coalesced Kgmenu d the abdomen (pypdmin) reveals a 
read befi»e the Geological Society on February 10 1892, and a sene* of from twelxt to sixteen nmilar paired appendages, 
newqiertesof u dehcnbid and named D /n/nar/ibby diminuhing mindly in nre from before backwam to the 

theee authoss Mr B N Peach, !< R S ummunicated a extremity A briad median groove extends along the under 
aecond paper, *' Additions to the bauna of the Oktuttut cone of side of tne thorax and abdomen, and probably repreaenu tte 
the North west Highland* ' on June 20 1894 m which, m ad hpace onbc occupied I y the ktemites or, posMbly, the straight 
dttion to O Jafmtrikt he describes and ngures O lapwcrtkt intestinal canal ot served by Banande m some tplobites Inips 
var sfaMpsAtf 0 rttuukUm, 0 /Pitu, 0 in/trmed$m, and Bohemia, Trans if supposed branchial filaments have alto 
Okm/kidet armaiut been (fooerved in thu spwmen, apparently attached to the 

” * The Fauna of the Lower Cambnan or OkntliH^ zone forms thoracic legs 
the subiect and title of an admirable monograph liy Mr C D No further addition had been made to our knowledge of Ite 
Walcott, PCS, which, with the exception d the sulisemient appendages of tnohite* until July 1893 when Mr W D. 
dncmcry of on OkntUtu fauna in the Lower Cambnan of the Matthew a student of Columbia Collm (N \ ) communicatad 
Scotch Hif^ilaiids (already referred to), gives us a viry complete the result of his exiimnation of severaTipecunem of rrwtkna 
and up to date account of thu interesting and oldest fauna Bttkit obuineil by Mr W S Vahant from the Hudsrni River 
About eighteen widely distnboted localities are shown on the map Shales (Ordovician) near Rome, New ^ ork After recording 
of North America from Bntish Columbia to Labrador, and aa iiu the extent of our previous knowledge denved from the im 
south u Texas , whilst in Europe we have ^^n North and portant researehes or C D Walcott, Ik proceeds to desenbe the 
South Wales, the Scottish f fmhlands Norway Sweden, F inland, addiuons which the specimens from Rome have bupplied TIiMe 
Bohemia, Havana Podolu Sudinu, I’etchoriland, and the Ural tnlobites aie found m a soft, fine, black shale, and ore perfectly 
Mountains Omitting trails burrows, and tracks the Olnulka well preaerved Thi most noticeable character is the presence 
fauna ha* yielded fifty five genera of uiganisms, fifteen of which of loi^ slender many jointed whip like appendages attacW to 
are Tnkfonea. the fnmt of the head, cloaely resembling the flagelkie anteanar 

" We may now odd yet another kieabty in which this remark of other crustaceans These onginate beneath the anterior 
aUe fauna occurs, as proved by the premce of the remains of border of the head shield, and ate as long again marly as the 
OkmeUtu and the pteropod kaktrtlla namely, in Western glabella itself Mr Matthew also was able to detect a senes 
Australia, where it was dueovered liy Mr Hardman in 1886 of walking or swnmnii^ Im, one a narrow, jointed, cylindneaJ 
' 1 must here refer to the ducovenes of the limb* of tnki leg, the other thin, brood, firmged with a comb like structure 
lutes In 1870 the late E Btlbngs, the Pabeomologut of the similar to the gills of many ciustacea. 

Gcotogical Survey of Canada, brought beforo the Geological “ThenextcommunicatiQn u fiom Mr C E Beecher, of New 
buciety and deronbed a specimen of Atafkus flatjrtpkahn Haven, Conn On the Mode of Oecoirencc and the SUnctur* 
frun the Thmton Ilmotone of Ottawa, Canada, exhibiting and Development of TVMr/iIrMrifaoiu The matenal gatheiM 
remains of eight pairs of limbs, corresponding with the eight for the Yale University (by the aid of Prof Marsh), near Rome, 
free and niovsM segments of the body, and showing the hypo New \ork, k ptobal^ some of the best which has been dy 
stome still attadwd to the doublure of the antenor butder of the tamed, and ha* been carefully examined and desenbed by Mr. 
cephabc sbwld , tiwcca of two appendages under tbi caudal Beecher 

shield were also visibl* On tbat oocaswn I exhibited a sped In tbmr present condition the specimens from Rome cootoia 
men of Atapkm from the some locality and honron, showing very Imie cakate, nearly the entire calcareous and chitniinga 
evidence of a small 7-8 jointed poinu lying at the side the portion* of the tnlofaitet being replaced by a tiun film of Iioo 

hypostome appaiently m its ungiiial position After some re pynte. To thu cause u doubuem due the preservation of ddi 

mark* on the Superocial chaia^ d tnlobit** I added 1— cate organ* and ktruetuic* vriudl would otherwise have be^n 
‘ The ptoffliueqoe of the hyjifiUaaM m the tnlobita remmds one dettroyed 

even more *troi%ly of the g«MU Afut than of the uopods, and " The specimens thus p re s erve d occupy en extremely reetnefed 
itisqtme tcaaomible to expect in thctnlotutaamoiegenenbied vertical dwnhutMn.bat withia thu theyare neaily all 
type of stractmc than that which mark* the modern representa eomplote, and preserve tkev appendages They are of aH ages, 

rives of the elaui ’ from iarml farms up to foU grown hidividiials, whrist the 4^ 

*’lo 1881, after many yean of antinng labour, Oorles jaeent stmts comain a luthcr sparse fauna in which (he tnlotatea 
D Wafcott fntqiihed moat cooduaive proofs of the eaut are generally iiagmentaiy and without appendage*. Theattttiar 
tnce of appandagea to the eepbahe, thonac, and abdominal behevet that, m the majonty of beds m which tnloUtet ase 
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tidiiteli that have east th^ (hell, rather than the te«t( o 


“Mr Beecher mentloM another ^ 

that nearljr all the (pecbneni are foui^d with — 

which U explained by wggeiUiw that, althoqgli they hied with 
the ventral dde downwatdi, the ga«e( in the vitcera produced 
during decompoeition were sufficient to overturn the animal and 
allow it to be buned by the accumulation, of the fine xedimenu 
in the position m which it u now found 
" The appendaftes of Trutrthut appear now to be very well 
made out ^e antenna;, as seen m a number of specimens, were 
junple multwrticulate Aagella, which Walcott has shown extend 


'i^ts, which may represent the maxilla, are seen _ 
Wales's speamens, and there were probably four jialrs of 
itmikr cetmalic appendages, besides the simple flagellate 
imtennie, more or less modified to serve as mottth.<Mfgans. 

“ Each segment bean a pur of Mramous appendages originating 
at the sides of the axis, as m other trlloUtes. The anterior 1^ 
are the longest, and the othen giaduslly become shorter towards 
the pygidmm Each limbconriM of two nearly eoual branches, 
the 'endopodite’ and ‘exppodite,* which may lie correlated 
with the typical crustacean primitive limb, and are well displayed 
in the adult Myiu , in the biiamose natatory feet of the roes of 

the common shore<rab (CttrttHus) , and retained in th 

di^ of the abdomen of the adult lobster 


eiy resemnie tne nnncnigeroas lect 01 vs/ar, ana may 
iently be correlated with tj^iical j^yllopod limbs. 

The first point insisted upon by all systematic xocdogists— long 
IN the fiimini; of appenoages had uirosrn so much new light 


before the findin|; 
upon our investig 

number of the segments m trilobites was a feature . 
tinctly connected them snth the phyllopoda Bernard considers 
eMT grmter importuice still the gradual diminution of the sue of 
the segments posteriorly, which remarkable feature the tnlobites 
share vnih A^t I would also call attention to the fact that 
those eulier tnlobites which best exhibit this large number of 
aqpuents, such as OUntllm, PandMuLt, &c , are likewise ~ 

maricable for the simpU-* ■’ -<~i— — » *»-— ■ 

being a serial repetitioi 

X dnts forming the neao siuciu siure inc same rescmoiance 
the free postenor thoracic and abdominal ones. Bernard 
has given expression to the idea most aptly when he umtes (op 
ra/ p 413) — ‘ The adult is but the gniwn, not metamorphosed, 
larw— mwn by the contmual development of segments from 
before Wkwards, until at a certam stage this process becomes 
fifed, and we have the adult with a numbw of fixed rudi 
foentary segments. This fixation of a number of undeveloped 
segments u visible alio m many tnlobites. 

In the earlier fennt (es Oltlulbu) these 

^ n free , but, as a rule, 

form the plate like pygidium 10 characteristic of the tnlobites. 

“ Turning to the appendages, the simple multisegmented flogei 
late i^nteniue are extremely characteristic of the Crustacea, being 
met With in lowly oopepods and highly developed decepotfau 
“ The Inramose pair^ Umbs are quite a primitive type, like the 
segpieou to which thw «(e attached, exceedingly simple, yet 
emracteristic, and svitn (be exception of the antennse and thy 
four SDcceedlng pain of appendages, which are modified to serve 
as shouth-orgaos (maxilbe and maxiUipeds), the whole aeries are 
sfanple hiiamose natatory or waOung feet, sudi as persist still in 
adult Mym and many other recent cttutacea. 

“ The eyes in trilofattes closely resemble those of othgr snthro- 
fibds, hut vary somewhat in position, and also in development, 
in some genera the eyes bemg altogether ahsent^ In Amppx, 
&Pat>rMs, &C., whilst in others, like AigHtuL (Key are enov 
sritM^yexaggentqdinsise In some genera the eyes are hyaline, 
thefoocted suifoce beiiig covered with a fine tran^xpent Uyer, 

* in others the fimea upeupronwently on the surfoce^ It.* 
eesttd Bernard (oat the minute pore ofacerved in the 
rmt the componnd eye fo several genfim (TrimieAiis, 
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AeUaspis, Cafymfih, Amtyx, GiiMtU/ts, rAMpsia^lK,)tVmy 
be analogous to iht pore m the headdiMd of /f/w, and be the 
opening Into the nater sac cmering the eyes; and whilst in some 
Mnera of tnlobites this water sac may have existed, it fifty have 
degenerated m othen,, leasing the eye in contact with the outer 
cuticle, which covered it like a thin transparent mcmbraiw. In 
none of the tnlobites base larval e)e spots been olnerved 
“Dr Lang held the \ 11. vs (in 1891 ) that if a fifth pair of cephalir 
timbs were found comparable with the anterior antennae, tn 
lobites might then bs. regarded as primitive entomostraca, to be 
denved ftom the same lacial form ax the phyllopoda 

“ Walcott is of opinion that the trilobita formed a distinct 
branch, which diverged at a scry early dale from the phjlk^a, 
and having expemiat its vital energy m I’akeoroic times ft dis 
Bopeared He adds ‘ I’mliably two thousand species and one 
hundred or more genera are known from Faheoeotc strata. With 
this great diRcrentation the initial vital energy of the group 
became impaired, and the tnlobita died out at the close of 


“ I willingly adopt the vi 

xinnected with , tl , 

Homtoipit with Eurypttrut , but all the mteimediate forms have 
not yet been met with That some ancestral Euiypterid must 
have given rise to Storpu cannot, I think, be doubted , but it 
must have been in pre Silunan times, for Peach and lindstrum’s 
PtUtrephoMus had already appeared m the Upper Silunan of 
LanaAsbire and OtaUm as a terrestrial pulmoaaied form, 
while a similar land scorpion had been discovered by Whitfield 
in the Silurian of Amenca. 

The Phyllopoda deserve conuderabon from a geological 

" a representative of Apus (Prohittru Morskti) havi^ 

with in the Lower Cambrian of Vermont, U S 
Some of the livmg genera arc naked (BnuuktpHS and Artemia), 
but m most the front portion of the body is protected by a shield 
like carapace ( Ipnf), or it may be enclosed, as in Etikeria, in a 
bivalve shell The fossil remains of bivalved phyllopods, 
Estktna and Anna were deaenbed by Prof T Rup^ Jones as 
fiur back as 1863 In the IVkeontngraphical Society, where he 
defines mnetoen species ranging from the Old Red and 
Carbunifeious upwanls. 

“ fhe most ancient of these shield beanng cnutaceaiix, 
originally placed with the phyllopoda anil having a single 
modern analogue (Nthaha), nave now, by general consent, been 
removed and placxd under the order Phyllocanda, a name 
suggested by Dr A. S Packard m 1879. The fossil forms 
referred to ihls order were originally studied and noticed bj 
M‘Coy, Salter, Rarronde, Clarke, and have subsequently lieen 
folly derenbed Iw IW T Rupert Jones and myself 
•• Metschnikoff, who studied the emlaryology of PMalut, con 
sxlered it to be a • phyllopodiform decapod ’ Besides the 
reremblonce to the decapods, there is also a comlanation of 
copepud and phyllopod characteristics. The type is an instance 
of a generalist form, and is of high antiquity, having made its 
appearance in Cambrian times, w^ there lived (if we regard 
the relative sire of moat Crustacea, and especially that of the 
Iiviiqj Ntbaltn) giganUc forms. Such wax the &lunan Cora 
tUxaris /iidtnut, which was probably more than two feet 


“ The modem NAaha Is extremely small, about ) inch In 
length, but a newly deaenbed species, Ntkahopsu typtea, San, 
measures as much as i| inch, with the body compreaud, and the 
carapace bivalved, as in Lmnadia, one of the genuine phyllopod# 
There is a large movable lostram overhanging the head , sulked 
«yes , the cnilwlic portion carnet two pairs of anienme and 
three pairs ul kpeclal mouth oigans (nundiblet and maxilbe) , 
the thoracic tqpnents bear eight pairs of short, leaf like re 
xpiratory feet, which are followed by six pain of (abdominal) 
Straple swimnung fiwt, four being large and two rndimenlary, 
while the last two segments (seventh and eighth) are destitute of 
appendages, the bo^ terminaUng in an elongated phyUojiod 
hke caudal fork Compared with Pftkaha, the fossil fonns giv e 
ev-tdepce of an articulated mstniro , traces of antenna: , the 
presence of a pair of strong mandibles , of a large expanded 
shield in some, and of a folded or bivalved carapace m others , 
of the presence of seven or eight body segments, sometimes 
eanying branchigerous appendages, the terminal segment cany 
lag a central canoal spme and two lateral shorter ones. It seeiqs 
WpUy probable that the oW giant pod riinmpa (Cerattocanr, 
Dftfyrofknt, Ac ), whose remains occur m the Paheototc rocks 
from riia Cambrun tothe CarbgnifiHoos, are represented by the 
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minuu h\iiig MOalia, and that these es«^,{bnin may have 
to, and have been the fbjcnntnen of, the modetn 
umca. ‘In AUe/io,' MVS Oatifc ‘we probaUy have 
to do with an offidwot of the pnyUepod'Iike ancestois of the 
Maiaemuaeat which hav peniated onto the present time.* 

“ The genM Euktna existed b be fresh and bisekish waters 
of the Devonian Period, in Uvonin CsIthRess, and Orkney, and 
aho in Nova Scotia and ScoOind. It ilourithed m the 
European area at several of the U|^ Carboniferous sU({es, and 
waa well represented in the Seooadaiy and Tertiary rocks , it it 
also livinff, and has a world wide dlstdbotioii. 

“ The niyllocarida seem in some eases to aribrd examfdcs of 
persutenn of type, and m othen of local or tempMsiy tpeciah 
ation One of the oldest known it theX^ambrian Hyrntnotartt, 
n nrototype of the recent NAaba, Caryttartx of the Arenig 
aeries posnbly bekmgt to the Mma group , and the Upper 
Silurian CenUiecant carries the form to a high degiee of 
perfection j but until we meet with the hMaba at tonlay we 
nave no tangible links in this series In intermedute geok^cai 
times. Walcott’s Cambrian PnttCarit Is quite susceptible of 
bemg regarded as a predecessor tit the living Afut The 
Ckrfaoniferons Oiikyrccarit and lU allies stand probably m the 
relatioa of genealogical links. But much more research among 
these interesting lower crustacean fostils is required before their 
phylogenMic reuttionship can be folly elucidated 

'nie Ustrocoda, which have the entire body enclosed in a 
shell or carapace cmnpjsed of two valves united along the back 
^a membrane (represented by such forms as Cypns, Cyprtdtna, 
Ca ml fHa , AyruAia, Prtmtita, ice ), arc chiefly dwellers m 
shallows, and occur both in fresh and salt water j they are 
usually of minute slae, but there are deep-sea types which 
attain comparatively huge dimensions (an inch long) They are 
met with in rocks of almost all ages from the ^mbnan up- 
wards. To speak of them here is tu recall the nearly life lo^ 
labiurs (from about 1840) devoted to their elucidation by Prof 
T Rupert Jones, who has described many hundreds <a these 
pnmitive crustarea from rocks of every Bniish formation aa 
well M from very many foreign countries. 

“ Great as ate the transformatioiu which these organisms have 
witnessed in the long cycles of geological change from Lower 
Camhnan to modern time, they present, nevcftheleu, a general 
baes, and (like the genus littfuM amongst the brachiopoda) 
must be looked upon as one of those persistent types which 
poMeas enormous power of multiplication, so that entire beds of 
rock may be said to be cnmposw of their microscopic tests. 
The living sfieaes also posseu exceptional ixiwers of endurance 
and provision for the preservation of their lives in periods of 
drought, often letabnng their vitality in a dormant stare perhaps 
for jjears 1 thus they have persisted through all the nassitudes 
of geological time, represented by the entire succession of the 
ttnUfied rocks, ‘aU things changing, but themselves un 
chang^ ’ 

*' None of the older Ostncod genera exist now , but some of 
the existing forms of the Cypndidse, Cytherkbe, and CythereUidte 
are fuDy represented by predecessors in the Palteosoic rocks. 
The vrondofolly srell preserved Pahneypns Edwanbu, dis- 
covered by Dr C Brongniort, enclosed in transparent silica. 


existed, because we find m thie Lavrtr Umbrian evkteaca of a 
quite considerable feuna behmging to several dlvwtowl whk}|, 
Mthough lowly in themselves, are neverthelera alreadr so clcariy 
differentiated one from the other as to prorve to os ttat we are 


SCIENTIFIC SERIAU 

AmtrittM Journal of Sowut, May — On the colour relahonv 
of atoms, ions, and molccnltt, by M Carey Lea. Put t The 
colour or absence of colour oi on element u a function of its 
stomic wei^t No element having foosculoiiied at all vaicncifla 
can belong to the »me natural group with elementt having 
colourless ions only The entire class of elements with cotour- 
Icss ions is divided into nine great natural groups, as follosrs — 
II, F, a, Br, I , U. Na, K, Rb, Cs; CU Sr,&, Sc, Y, U, 
Be, Mg, rin, Cd, Hg; B, Al, Ga, In , C, Si, Ge, Sn, Pb. 
Th , N, P, As, Sb, O, S, Se, Te Th» first great division of 
the elements includes all those whoae ions function ss anions, 
and also port of the cathioiis. IntermedhUe between the tyro 
chief divlaioiis are eleven transitional elements, via. Ti, V, Cn, 
Nb, Mo, Ag, Ce, Ta, W, Th, Bi These have Iona which at 
soma valendes are coloured and at others coloulesa. These are 
eathions only With atomic weights rangma^Dm 1 to 4? the 
atoma are colourless j 52 to 59 emoured ; 6sTo 90 colourless , 
103 to 106 coloureil , ita to i39colourless 1 145 to 169 coloured , 
19a to 196 coloured Elements whose place in the numerical 
senes fiJIs between these periods have both coloured and colour 
less atoms. The sis heaviest metals at the end of the series are 
alternately coloured and colourless.— Argun, Prout’s hypothesis, 
and the periodic law, by Edwin A. HuL A very mtereating 


possible tiiat argon has been an unsuspected cause of error, 
which, when properly allowed for, will show the ratio of H to 
O to be almost exactly i to 16. This wouki make so many 
atomic weights even or half multiples of H as to render probable 
the generation of the elements from s conimon form o* matter 
by the continued addition of some one or more constant in- 
crements of mass. — Relation of the plane of Jupiter’s orbit to 
the mean [dane of 401 minor planet urbiu, by II A. Newton. 
The secular perturbation of the orbii of a mmur planet by Jupiter 
IS such that the inclination of the orbit plane is not greatly 
changed, but the nude has a constant motion Whatever may- 
be the distribution of the poles of these orbits at one epoch, the 
tendency of the secular perturbation by Jupiter is to fmally dis- 
tnbttte them symmetncally around the pole of Jupiter's plane. 
The present inclination tit the mean plane to Jupiter’s plane 


“i nsve endeavoured tod«)ictinadiagram(p. ii5)theev(riu 
Uon of the Arthropoda in geological tune. 

‘^In concluding thii bnef excursion over the atmaes of 
Mamrie time, I nave only been able to bnng under your 
notice a few iaolated points of interest in the crustacean fauna 
which lie in the deptns of these ancient depoaits. They may, 
however, serve to show that this group of lowly existences is 
not destiwte of interest for the biolagitt. There may also be a 
potstbilitv of connecting these isolated observations so as to 
show the* bearii^ upon the greater question of the development 
of lifik 

*' Is oader, however, to do this effectively I must ask you to 


waters, sw shall find a still grcattir variety of life forms to study 
“ Two eondnsioM may be drawn finm OUT observations, namefe, 
(I) that die ancient faimas of the earth were tu moie widi^ 
spraad, more rimiile and more uniiom than are mu recent fiuma* , 
and (a) if, aa the lesearchea of geotoghta aeem to indicate, other 
sedimentary rocks exist, oUtr than (he Lower Cambrian, then 
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clones, by Prof A. Wonkof The article deals chiefiy with two 
p^ts mentioned in a fbniier paper i»i this subject by Mr 
bines. Dr Woeikof considers that the halloon aacsnt feom 
Munich on December 11, 1890, showed that, while there a no 
cooling cf the free air in calm ontleycloiiK weather, the racha- 
tion of the stnfece of the snow cools the surrounding air, even 
on an laokted mountoni With regard to die wggeation that 
the latent heat set free by coDdensatkw u suflieicnt to cauae a 
storm, he points out that die heat set free by coifiow condeiaa- 
tion in Inda docs not produce etorms.— Meteorology proUema 
for physical lahototones, by Prof CX Abbe. Few phytieal 
laboratories have cmivenienoes for studyiM acro-dyuainica, but 
the author, with the asristance of Prof C. F. Marvin, ghws a 
list of thirty-seven subjects for experimental investimuleo wUch 
demand attention from meteondniy studeraa-^Mx^ range 
weather forecasts, by Ptofr H A. Raien. The author puts to- 
ward a series of cray tests of weather fisreeaeta, more pardeu- 
lariy with the vww of dwwing the fallacy of thcjyktibim 
basM OB the ^tioaa of the 10090, planets, fee.— There la also 
anamdebyF & Whhe on topogn^ilncinfliieiice ondiewinda 
of the weather mips, whidi frequently dipw erratic- winds, 
having DO dependence on the barometile gcatHenU choitqd irith 
them. 
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SOCIETIES AND ACADEMIES 

Lonooh 

PfaMical Bociaty. May ta— Captam W da W Abney, 
Ptedditnt, in the chair— Mr Herroun read a paper on 
the Iodine voltameter After refiemitf to the luoal methodi 
of determining the %alae of the imoU cnrreota used in call 
biating galvanometeta and other appaihtu for meawnng 
email currents, and dueaeamg the errors to whwh they am Ribjcet 
the author gave his reasons for selecting lodtne He did thu 
einee, with Che exception of mercury m the mercurous state, 
lodme has the lugM electrochemical equivalent, and in 
addition, by titn&on with Sodium thiosulphate, it is possible to 
determinetlie quantity of iodine bberated with a greater accuracy 
than can be ot^nedj^ we^ng a deposit of ctmper or silver 
with the balance The solution emirioyed in the voltameter 
contains 10 to 15 p~r cent of sine iodide If care is token to 
leave a small piece oi metallu sine in this solution no free iodine 
u liberated on keeping unless thesoluuon is exposed to a strong 
light for some time The anode consists of a plate of platinum 
at the bottom of a tall and frurly narrow b^er The wire 
leading ftie current to the anode is enensed m a gloM tube so 
that the iodine a only bberated at the bottom of the beaker 
where, on account of its great density, it tends to collect The 
kathode consists of an amolimmated one rod, which to 
ptevmt loose particles of xtnc uUing down into the iodine is 
surrounded by a piece of filter paper or vegetable parchment 
In an electm^is bating for as loim as two houn, none of the 
lodme IS found to diftiiM up to the part of the solution near 
the one kathode Where on account of the extreme feebleness 
of the current employed, it is necessary to bUow the electrolysu 
to continue for longer than two hours, a U tube is used with 
tsro small plugs of asbestos at the bend the anode beiim in one 
lunband the kathode in the other With this form of voltameter 
even after the current has ilo ved for several days no signs of 
iodine have been found in the hmb containing the kathode On 
account of the production of electric convectioii currents, the 
lodme voltameter does not seem to be quite so suitable for the 
accurate measurements of strong currents After the current is 
stopped the rinc electrode 11 immediately removed the solution 
stuM, and the amount of lodme bberated determined by titra 
tion with sodium thiosulphate The author finds that a con 
vunienc strength of the tniosulphate solution is one in which 
“ c c corresponds to the amount of iodine liberated by five 
tombs of electncity This solution contains IS 
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w tt> perf^ the titration to within o t c c , which correspmds 
to o 5 coulomb or if the electrolysis lists one hour, to i/ysoo 
ampere In a comparison made with a silver voltameter, the 
current as deduced from the silver was 00S64 ampere, and 
that deduced from the iodine o os66 The author considm 
that part of the diflerence may be due to the effect of 
oxygen dissolved in the sdution of silver nitnte Prof Carey 
Ptaiter considered this process for measuring currents a most 
valnaUe one The idea of using a volumetric method for 
measuring currents was to him new He did not, however, see 
the advantage of unng a substance with a Mgh eleara chemical 
equivalent u a vohimetne method wav going to be empli^ed to 
eHimate the quantity of the substance liberated It would be 
posifole to use a chtonde though m this case the titration would 
probably be less accurate Prof Silvanus Thompeon said he 
thought the method would be very valuable, but he would like 
to kiiow if any error was likely to arise if too great a current 
density was employed The number the author had assumed 
for the atomic wei^t of silver (108) sns only approxunate , if 
the more oecurate value (107 7) were used, the agreement be 
ttreen the resulu obtained with the silver and lodme voltameters 
srontd be improved Mr Trotter asked what was the loigest 
current that could be accuiately meaiund Mr Ennght said 
he hid used porous ditpiingms in iodine vottsmeters, and found 
that the iodine colleebea in the positive eompwtment, while the 
water waa driven over into the negative eompoitment With 
atroug currents it was poswUe to get slmost pure iodine left tn 
one compartment Mr Watson thought that, since the valne for 
Ihe Mectio Chemical equivalent of io£ne used fay the author was 
deduced from Kayleigta'svulucof the eleetroKihcniical equivalent 
of atver, and that Rayleigh’s experiments srere nerfbnnad in ait, 
tha diffismice obtained snfti the nlver and Iodine vohameten 
ebohl hudly be dne to the cause sigfeested * Mr EJder warned { 
the memlMn that vohimetne measurenfeiits wiM not so aoemate 
oressyssthey wemed He partlealsriy mistiiisted a aolntsqu { 
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of sodium thiosulphste since he hid fband a solution of this 
nibstaoce to change even in twenty fiwr hours The difficulty 
of eecumtely reading the burette might be overcome by weighing 
the burette and lu emtents before and kfter the utimMB. The 
author m his reply sud thit with the am of electrodes ha used 
(about 9 aq cm surface) o 1 ampne was the maximum current 
It was aafii (0 us: Th mly sub.tan'% hkely tn be produced by 
too great a current il nuty was p<riedate, srhich sinoe it srus 
intoiu^, would imme liattly be noticed The influence of th* 
dissonld oxygen was mly ap ireciable snth smill eunante where 
the electrolysis lasts ume time while in Rayleigh’* experiments 
large currenU were employed 1 he churmsn, while retarmng 
thanks to the aulhm for his pip r mentioned that in hu expen 
ence he had found sine salts to be very untrustworthy —Mr A 
Sharp read a pau*r en itle I a new metho 1 tn harmonic onalysu 
The author, in this pap r applies the pnnciple of the form of 
harmonic analysis for giv mg direct readings of the amplitude and 
epoch of tlie vanoui constitu nt harmonu; terms, previously de 
senbed by him to the p rf ir nine* of harmonic analysH snthont 
the use of an nv nim“ot Th 1 inematic pnneiple is as 
follows Le the curve to lx. analysed U. drawn with a scale of 
abscissa such that the p nod is 3* Let a wheel w roll on 
the paper and be connecteil with a tracing point P in wrb a 
manner that aa P moves uniformly in the x direction the axis of 
the wheel w turns uniformly eounter clockwise in a honsontal 
plane, and the distance rolled through during any short interval 
Is equal to the corresp m ling displaTement oT the tracer P in the 
jf direction The curve traced out by w the author calls the 
roller curve and from the vector joining the uiiUal and final 
points of thu curve the amplitude and etioch can be determined 
Suppose the penodic curve consists of a portion of the curve 
p=ai,+o,v + «^*++fl*»»tepeatedovermdoveragam Then 
if the tracer » taken round this periodic curve you get a rolled 
curve which may lie called the first rolled curve If now the 

curve whose ordinates are is tnced out, the roller curve 
<U 

obtained u the evniute of the first am] so on for Ac The 
author givev two worked examples and compares the values of 
the coefticient obtained with those given by the harmonic 
analyses of the Guilds Central Techmeal CoUege Prof 
Hennci said he had nut received the paper in time to thoroughly 
master it but be thought that at any rate for curve* where no 
ducontmuity occurred, the relation found by ihe author betwreen 
the roller curves was alwrays true the Iwt evolute being a 
point, and the one before that a circle 1 he interesting point 
was whether the method was eapsble of being used for pramical 
purposes, for it occupied a place with rriqiect to harmonic 
analysis similar to that occupiea by Simpson's rule m planimetry 
Prof Silvanus Ihompson ssked if the author had devised a 
form of mechanism cabbie ( f fiilfiUing the kmemabcal condtUons 
given at the commencement of the paper The author in h s 
reply said he had devised such a meeWmsm, and that it wav 
deicnbed in his previous paper In additwo he had mice 
mvented a more practicable form which he had patented The 
chairman said the Society ought to congratulate itself on the 
large number of important papers dwing with harmonic 
analysis and planimetry that had lately been communicated 
Malacologieal Society May 10 —Prof G B. Howe* I re 
sident, in the chair -On bebw of Miss de Buigh specimens 
were shown lUuktnting the varution of CalmmirUa mtnattrn, 
Linn —Mr Da Co«ta exhibited a collection of univalve moltusca 
from Lake* Tanganyika and \ ictona Nyansa, Ofpd pomted out 
the enturely different Lhoractera of the molluscan fiiuna of these 
— lake* —On behalf of Mr C S Cox were exhibited living 
.imens of Gbtmbma from dtaly —Mr E A Smith ex 
ited an almost complete collection of the buid and fresh 
water moHuseaof St Vihcent W I — Mr E R bykesexhibiteil 
tpedmen* of Achotvulta tanaiihr, Newe and albed forms, 
from the Island of Lanai The following communicationi were 
read — Notes on Titthtnamna and other raera of the land 
mollasca, with rdetence to the aiumala of MartuMta iUtam 
Mctmrt, Pb , and other species, try Lieut Colonel H H 
Godshn Austen —Report on the laM and freshwater shells 
coDeeSed to Mr H H Smith at St Vincent W 1 by P A 
Smith —Note on the larval oyster, by M P Woodward 
Vietaila Inautata, May 6 —Dr Chaplin in the chair —A 
paper 00 the so called of Dr P Duboik was 

Mdby Pwf E Hull, LL D , F R.B , after which a paper by 


speciOM 

t^ted 
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iMnuted fagr uhotognplv , ^ 
le hiitori^ Cku w to tl 


15 .— Mr %. 1 


reviewed the 

inheblunt*, the dwiaeten of the cnutUlshM. ehd ^ weepone, 
umemenu, wmI deecnbed the odnchttlem he had arrived at 
with refaence to the relationihip of the Gauiuhet to andent 
people! of Weatem Europe and • 

nmnectioo rath the onkmuation of ! 

Royal Mieroaeopical •eototy, Mhy 15.- 
Michael, Preddent, in the chdr —Mr J. Srrift ediiUted an 
unproved form of the Nebon nktoacope-Iamp, fitted with 
mechanical movement! ; and alao a IWMed mteroaeope which had 
been fitted with the new mechanical Mage —Mr T Comber 
read a p^ier on the development of the young valve of 
Tivikyiuit ttptr* The iub|ee| wat iUtiMiated with lantern 
lihotogrqiha exhibited npon tne acteen.— Mbi Ethel Sargant’s 
paper, “On the firM nuclear dhnaiatiin the pollen mother celta 
of LiUtui mtrtagm, &e ,** wat coiMnanlcated by Dr D H 
Scott 

PAiiia. 

Academy of Scicncea, htay aa— M Matey in the choir — 
The dcocaae td M C Ludwig, co nteapondent of the Medicine 
and Snrgen Section, wai announced by the Prendent M 
Ludwig wiU be chiefly remembered for hia work on blood 
preiautea and erreuktton, on artrficial circulation, and on the 
phyiiology of the nervout ayMem. — Keductron to lea level of 
the value! obwrved for gravity at the anr&ce of the earth (Coait 
and Ceodetical Survey), Iw M O K. Putnam A tranalation of 
aome paaaagea of diia wock ta given by M H Faye, in which rt 
1! ahown tM Faye*!<cotTeetion cauaea anomaliea to more nearly 
diaappear than Bougner’a correcSon M Faye then diicuiiei 
the nrobalde form ofthe earth’a cruat, and ahowa the bearing of 
hi! dneunion On the tbeoriea of geotoguta.— New reaearchea on 
the thermoehemkal rekdona between oldehydea, alcohola, and 
acida, by MM Berthelot and Rivala. A Hsumi ta given of the 
known thermochemical data connecting aldehydea with com 
apondum alcohola and acida.—ExiMcnce of phoaphoma in notable 
propordw in oyatera, by MM K Chotln and A. MUnU. Not 
only haa phoapnorua bem found in the abeila of different kinda 
of oyateia in the form of trkalcic idioaphate, liut o^ank 
haa been found in oyater ckah in quantity, more in 


(Ottrtm edmhi). — Clwfic 


- I matter — On the apectroxo^ anolyaia of gaaea 

obtained from varioua rmnerala, by Mr Norman Lockyer — On 
the reducing pcqpcrtieaof aodium alcohfdatcaat a high tempotature, 
by MM A. Haller and J Mingmn The reaulta of heating 
together in oealed tubea at about aoo’ C are given for deaoxy 
benaoln and aodium ethylate in abeolute alcohol ; benaophenone 
^ ' n eth^c; anthmquinone and aodium ethylate. 


jteieahtmeUe, 

activity of the oiaatole of the ventrklca, , 

and ita phyiiological and pathological amlicatioiiii An abMract 
of a menwir by the antnor, M Lfon Genne. — A companaon 
between the apwtia of the gaaea fixmi cleveite and the apectmm 
ofthcaoiaratmoaphere, Iw M H Oeaiandtea. A IlM of wave 
lengtha of linea obaerved m the qxetie of nun fifom cleveite la 
compared with a ahtfilar liM (rf'Sliw bfaeerved in the aoiar chiomo> 
aphm apectium (aee p. 56). Twenty Unea m the former IlM are 
recoedea and thirteen him in the krter Hm are ahown to have 
the Mime wmve-lengtb, extending through the luminoua and 
uhia violet portiona of the apectxa. Two ytrmatumt dnomo- 
tphen Itnea, sSy-te and 447 », correapood to two of the prin- 
cipal guluiee, sSyfioiD^ and 447 ly^ There now remain but 
two wefa chiomamiete ibea olwava obtainable, whkh do not 
comqiond to Umi obtained In terrcMrial m^ra.— On the 
iaomeiK tnpafM’nMtioiia of mcRury aolta, by M Raoul Voidt. 
It la ahown that black amorphous HgS diaeiigagea +0 34 OaL 
in changing to the red amorphone variety, and yields a further 
•mwM U in becoming red cryatalBne 1^ — Ac^ of 
■Bqg B n jMtoxUe on the halogen aalu of antimony, 

M V Thi|i^— HeaU of fonnhtion of benxoyl chiioride 
and tolnyl chloride, by M null Rlrala The subetitutioB 
of the group (COCl) for a hydrogen in bentene or ttdntae 
rcanlte in an IncieaM m the heat offonnatioai of + )8 Od and 
+ SS 3 Cal respectively — Stndy of seneetonfaie and senecine, 

NO. i 335 i VOL. 5a] 


by MM A. (jtandval and H. Laioux. Two alkatoids have 
been prepared from Set^u tnripm SenccionlBe appeata to 
have the compoaition C)|rlf|NO«, and does not pomaai vaay 
marked leactiona benedne meaia to poateva mnch more 
definite rmetiona with the usual fUMdoid n - • • 

lulpho-ormotohudlne and eotne of '* ^ 

Rabant In conclusion, aUentidb is 




AmdyaU of a mummy bong, by k- ThetanL— On a lencomalna 
extracted firom urine in eoaea of Anghw pectoris, by M A. B. 
Gnffitha and C Masacy A nCw pniaonoiu base, causing death 
in two hours, of which the compoutioa is given as Ci«H|NO« — 
On aome improvements in the prepeiatlon and Mudy of thin 
platea of aedimenUiy calcatcoua rocks, by M Bleicher —On 
the anomalous dioaiona of ferns, by M Adnen GufUiard. — 
The cataMrophes of Titel in the Banat and of Mendocs (Argen- 
tine Republic), hy M Ch. V Zei^ AigumenU are adduced 


sun spot appearances on the un.— The use of cmde petrokum 
for prevention of incmatotioiis in boilerais advocated by M O 
Lifvin 
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fHE '^CHALLENGER'' EXPEDITION AND 
THE FUTURE Oh OCEANOGRAPHi 
Tht Voyage of H M S "Challenger" A Summary of the 
Setentific Results (With Appendices) Two Parts 
(London Eyre and Spottisutiode, 189s ) 

T he two new volumes of the Challenger Expedition 
have appeared, and with them this momtntous 
enterprise has arrived at its final dose It is well woith 
our w hile to seize this occasion foi a few words of 1 cflec tion 
on a scientific drama, which is equilly gnit in ill its 
parts and dimensions, as in the c ffects it has produced I 
and will go on to produce, on the progress of a group of 
sciences which every da> grow morq important in their 
inducnee on hum in intellect and thought 

It IS nowadays 1 very common complaint tint 
specialisation in seientihc pui suits threatens to do aw i> 
with that chaitcter of universalit} that was attributed 
m former times to all those w ho busied their brains w ith 
the phenomena of natuie I can full) remember how, in 
m) own childhood, the naturalist iKirV(o)(i)» found his c\ 
imple in Alexander von Humboldt He was credited with 
‘ knowing evtrything, and whoevei followed some small 
IHiisuit as a naturalist, paitook, in a certain degree, of the 
prestige the great “ Naturforscher ’ enjoyed in all eircles 
of the reading public When I was studying roolog) it 
Jena, a fellow student of divinity asked me once, “Pleise 
tell me what is the name of those stais > ’ “ I don t know, 
in\ dear friend, I am studying biology ” “ Ob, I thought 
yon * Naturforvher study ill the natural sciences 

I im afiaid we tre it present dnfting £ir away in the 
opposite direction ind the general public is rather in 
clmed to believe that each n itur ilist or natural philosopher 
lii'esonin island, of which hi investigates only i small 
comer, without caring a bit for thi rest of the island, ind 
still less for other islands and w holt continents \\ hether 
we ire quite as bad, I will not try to decide , certainly those 
hippy times aie far behind us when a professor of mithc 
III itics and istronomy taught also physics and medicine, 
01 when botany, zoology, and chemistry were represented 
bv the only professoi of medicine and all these tiungs 
were taught merely by books ind traditions But even 
those modest cases of personal union between zoology and 
botany, or between geology and zoology, which not un 
fiequently occurred in the first half of our century, have 
passed away now at its close Instead of such personal 
unions, we meet with, in a well equipped university , distinct 
chairs for zoology, comparative anatomy, embryology, 
palaeontology, geology, mineihlogy round each of these 
chairs we see gathering numbers of pnvatdocents and 
other teachers, who deliver lectures on distinct specialities 
of these sciences, which threaten to grow themselves again 
to mdependent divisions craving a chair for themselves 
“ Division of labour ” is all very well , but if we do not in 
time prepare for better mental digestion and assimilation, 
the next chntury will live to see a new Bsdyytonian turret , 
dispersion of languages will grow to such a degree, that 
even the inhabitants of the same scventific island wifl find 
if hard to talk to each other ^ 

It is a consolation, under these circuifistahces, to see, 
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that, plong with division of labour, cbmbination of labour 
takes its firm hold m the organisation of modem scientific 
life, dnd Moltkrs niixim, “march soparitely, attack 
jointly," proves ilso usiful m the peaceful battles of 
thought and scieni e 

A splendid proof of this combination of labour lies 
before Inc m the numerous volumes of the ChaHtnger 
Expeobon Physics, clumistry, geology, zoology, and 
botany, and all those niutieal and hydrographical attain- 
ments of modern date hive combined to produce results 
which close a past of unw irrantcd belief, and open a 
future of new resea reh, lioundless in fertility of problems 
and of unknown possible effect on the human intellect 
and understanding 

1 he imagination of hum in kind from the beginning of 
histoiical ages, and along ill its phases of development 
and evolution, took hold of those unknown regions of the 
heights of mountains is well as of the depths of the 
ocean Coveied by ice and snow, hidden in thick masses 
of clouds, out of which thunder and lightning and endless 
fioflds of run and hiil came forth, the ranges of moun 
tuns gave birth to the grandest .and most appalling 
visions of jxvwtrs upon which the poor human individual 
looked aghast, against whose mighty influences he felt 
helpless, ind whom he dreaded ind revered Every 
human being liecomes a poet under the influence of fear 
.ind reverence Both magnify and intensify impressions, 
even of the most common kind, and create combinations 
when thi acutest observer could not discover any con- 
nection Thus the oldest foims of religious belief, as 
well IS the numerous forms of still existing superstitions, 
have peopled the tops of mounUins and the depths of the 
seas with images of superniturxl powers , the Olymp of 
Hellas, and the old German myths the Hebrew Jehovah, 
ind the rudest Paganism found their abodes beyond the 
clouds, and below the waters And who can resist the 
temptation of such dreams, grand and awful at once, 
when standing on those solitary heights of the \lp8, with 
ice and snow, and lock and cloud around him and below 
him, and looking ovei endless ranges of peaks and 
valleys’ \\ho is not struck by the image of death and 
destruction, when he wanders on the volcanic deserts of 
Etna, where there is not one leaf of grass, not one 
smallest insect to keep him company ’ \nd in the midst 
of the raging ocean, with waves dashing against the poor 
ship, and clouds spreading darkness iround, who will 
teirain from images of tcinir created by the imagination 
of the boundless depths to which he has trusted his life ’ 
Will there ever come a time when the human mind 
replaces such emotions by the cool reflection that the 
minimum or the maximum of atmospheric currents and 
pressure causes the distuibance of equilibrium on the 
floods of tlie ocean to such a degree as to shake the 
i balance of the floating mass of wood or iron, on which 
I he happens to hnd himself, and bnng its meU 
i centre to a position which enables the water to 
supplant the air filled spaces until the greater specific 
gravity of non tames all away, through the lamina of 
the hydrosphere, down to the lithosphere, which resists 
I forther gravitational concurrence? And will ever baro- 
meter and thermometer, or the observing eye of the 
geologist, caught by phenomena of denudation or glacial 
efosion on Mortt Blanc, diminish the trembling of 
G 
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>cinotion when the e>c measures the enormous distances 
It commands frotposuch 1 heijfht ^ Whfiever has expert 
enced the thnllin^ delit^ht of that other emotion caused 
by inhight and discoiery whoever knows that iniellec 
tual powers can produce as much enthusiasm as artistic 
md a sthctical emotion will not be haunted by the sicken 
inK dread that humin imaKination could become stripped 
naked by the impious hand of science Whoever cares 
more for the Why than for the How will gather around 
the temple of science but those gifted natures who are 
impress^ by colours shapes and situations why shall 
they not t,o on to shake their kaleidoscope of beauty and 
ippearanre just as much os these goon drawing invisible 
threads of cause and effect between old ind new facts > 

1 et uv therefore not quarrel with the natural growth 
of the hum in mind but nther accept in delight ill such 
utinns as include a gieat increase of knowledge in 
legions whtre ignorance lent the hand to superstition 
and so let us hul the woik of those who lifted i piece of 
the thick veil that covtied the abjssal depths of the 
mean 

It will ilwijs be one of the greUcst if the mmj 
meiits of the late 1 rof W U ( arpentei to hive given 
the hrst suggestion to the Ch%ll nif r \ sped tion Not 
content with asking the Count il of the Roy il Soeiety to 
thiow in Its iiithority with the British ( ovemment to 
i ndert ike a nt w ind complete eoui sc of research for the 
exploration of the deep sea he enteied into direct coire 
spondenec with the first Iird of the Admiralt) ind 

irned his point so far is to rettive the answer thit the 
( ovimment would be piepared to give the requisite aid 
in further inte of such an expedition on 1 eceipt of a formal 
ipplication fiom the Kojal Soeiety in consequence of 
whieh inswerthe Rojal Soeiety at onte proceeded to take 
these necessity steps ind after cxi hinging some corre 
spondenee with the Sei rctary of the Admiraltj the pro 
poiilto defra> the expense of such an expedition out of 
the public funds was bi ought before larliament and 

received the cordial assent of the House of Commons 
in kpril 1873 

It IS to be limcntid that in the Niuative of the 
Cruise, neither the proposition of the Untish Govern 
nient nor the debite of the House of Commons are 
1 e produced litcrallj It w ould hav e been of high historical 
interest to the general is well as to the special reader to 
know exactly the wording in which the proposition was 
formed^ and the views and opinions with which it was 
received It is perhaps not possible to the editor of 
N \TURg to suppl> even now this omission, but yet many 
in the outer world would greatly desire a repiint of 
the days discussion which produced results so 
momentous as that great and memorable expedition 
oif the Challenger In uttenng this regret I can assure 
the British reader that though a foreigner, I feel deeply 
my share of gratitude to both Government and Parha 
ment of Great Britain I cannot omit this occasion to 
e^ongratulate science for having herwanu so well inter 
preted, undmtood, and sausfied by all those who have 
A share m the Challenger Expedition, be it the Govern 
ment or Parliament, be it the t^cers and crew of the 
ship, or the scientific staff and the authors of the 
V oluminous reports lying before me. I 

And I nay be permitted to claim some personal hcense | 
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to proffer my thanks in the name of science, and especi 
ally of biological science for at the time when Dr 
Carpenter and the Royal Society asked the British 
Government to undertake the exp^ition I was myself 
engaged in a collateral enterpnse of similar tendency, and 
fdt the some necessity to isk for help and assistance of 
the authorities of the German Government and in smaller 
degree of the (jovemments of almost all civilised States 
and nations V few years ifter the British House 
of Commons had cordiilly assented to the proposi 
tion of the Royal Society and voted the funds de 
monded hy the Admiralty, the (lerman Reichstag passed 
i resolution based on a petition of Helmholtz, Dubois 
Reymond and Virchow by which the Government of the 
empire wis asked to grant an annuil subvention of 
^1500 to the Zoological Station of Naples a subvention 
not only continued up to this d ite but four years since 
increased to £-000 Ihesc votes of the two great 
parliamentary bixlies go fir to disprove the old doctrine, 
thit science and the promnt on of itsearch are to be 
abandoned to piiv ite enterpnse and to the favours they 
may meet with accidentally in raising money by public 
subscription or falling in with wcalthv pnvatc persons 
whose interest and generosity can be won over I 
am afrud if the House of Commons had not granted the 
necessary funds the Lhallcngr Pxpedtion would never 
have taken phcc ind our ignorance iliout the many 
great and innumcrible smaller questions connected with 
the deep SCI pr iblems would be still tht simc as in 1873 
Had not the ( cimin Reichstag voted m favour of the 
Zoological St iti in ill iiiy person il efforts would have 
filled and neither the Naples Station nor the Plyipouth 
Liboratory nor pcrhips the miny other imitations of 
the big brother at Naples would h ive had the chances 
with which they have met now No let science not be 
immodest and ask for ill and everything from the State 
but let It still less linger on ind wait for the chances 
growing always srirccrand sc iicer of being endowed by 
private source be it public subscription or donation from 
wealthy men ind aniiteurs The number of persons 
combining gaat wealth with suffteienl culture is unfortun 
atelynot on the increase inherited wealth which offers 
more chance for the acquirement of higher intellectual 
pursuits IS decidedly diminishing 1 he demand for funds 
for the endowment of research is doubtlessly augmenting, 
and the competition in the adv ineement of sacnce is 
such thit the nation which is not ready to pay its share, 
will either be thrown in the background or live like 
a parasite on the intellectual blood of its neighbours 
How long such a parasitic existence c ould be protracted, 
remains to be seen but certainly no great nation vihll 
deliberately accept such a disgraceful situation, the more 
since It cannot be doubted that each nation has its 
peculiar gifts and talents, which make its co operation 
indispensable in the chorus of other nations and in the 
interest of humanity It must be granted that the weight 
of a nation in the scale irf culture depends on the power 
and number of men of genius it has produced and gties 
on to produce , it may also be granted, that a genius has 
been known to open up his own ways and make his 
career through all the adversities of fate Yet a genius 
needs to feed quite as much, or perhaps more than an 
ordinary mortal, and some think it would be economical 



JUM 6, 1895] 


NATURE 


13; 


to gi\c him at least a\erage cluncci Would my genius 
hd\c been cnpablc of diving on hw own account 
to the great depths of the Pacific > or would a genius find 
It possible to replace, by his own work, the ant like 
dCtiMt) of the Naples Station^ Hardly But let him 
come now and handle the innumerible daU of the 
Ch xllcni^tt^s m\ tstigations or use the opportumties offered 
b) a modem hbontory to give us a solution of the 
pioblem of heiedit^ or decide whether natunl selection 
suffices to iccount foi the evolution of the organn. world 
or whether other pnnt pics must be sought Tht |,cnius 
of lasteui ind lister md Koch hi\e opened the enor 
mous held of lest iich regarding the niture and effect of 
bncteni ind 1 think the world his not been the worse 
foi hrinee ind (icmnny spending public money for the 
equipment of luge liboratones to tnible those gentusis 
to continue m tht most effective way their labours 
Ceitunl) not evei) w him or fancy of a learned individutl 
t in be accepted as i sufheient re ison for spending publii 
funds some suit of a eontrolling apparatus will ilways 
be neiessii) Hut in the Royal Societies Nation il 
Ac idemies ind other le imed bodies of high standiid e leh 
nation his lire id) whitiswinted and it is understood 
well enough thnt suih Imdies ire often even more difficult 
to be won ovei b) some new rising genius than a Ministei 
if lublir Instruction 01 the outside public It is theie 
foie not to be inticipitcd that from the Scyllaof nihilism 
in < fhe ill) siippoiting lesearch one must neccssanl) glide 
down into the Chir)l)dis of supporting whatever scheme 
comes out of the fen id brain of 1 young diseoverci But 
this much e in be s iid or repeited over and over again 
for It IS eeitiinl) no new truth— that the mental and 
intellectual pinductions of a n ttion ought not to be thcl ist 
nor the le ist in then i laims on the public money and it 
mav be m iint lined w ith all confidence, that baidl) an) 
othei expense will so amply repay the budget of a nition 
Ixith mitei all) ind ideally as the funds handed over for 
the pi imotion of aseaich 01 in the tiuer expression foi 
the pri, \m xUen of icscirch 

1- or It IS in this th it the real futuie lies in oiganis ition 
Being org inised the sm ill J ip ncse empire was inoie 
th in i m Itch to the tenfold bigger Chinese mass being 
01 g inised t few Biitish regiments can keep populations in 
abc)ance which if thc) were equally well organised might 
ciush them in a moment And to lie organised even in 
thc intellectual sphere means to economise natural powers 
ind not thiow aw a) chances which if they cannot perhaps 
l>ebi ought ilmut deliberately nevertheless can be profited 
b) when thc) occui— and the) occur always and evci) 
where 

Organisation of lesearch, will 1 do not doubt, become 
the special feature of the coming century It would be 
well worth to provoke discussion about schemes, ways md 
channels into which organised research ought to grow 
Eich nation ma) adopt its own according to its character 
habits, and prejudices But one feature ought to be 
observed with them all, for it will soon become upper 
most that is utUrmUtomU orgamsaitom of those interests 
and productions by which all the nations may be benefited 
together, without being forced to arrange separately each 
for Itself; whahmore efiectually and, with less material and . 
intellectual effort can be provided for all of them at once 
And there can be no dou^ that foremost, in this regard j 
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stands the quest 1 Han /o reorgtuu»e,<rott,imst a/ tUt, 
Ktenttfic pubh ui « 

It cannot be doubted that the way in which we deliver 
over to public It) it present the results of the work of 
hundreds md thousands of investigators is all but 
destitute of any regulai ng pnnaplc Publishing in thc 
nineteenth ctntuiy icscnibles very much the kind of 
warfare practised in b)g m times when regiments were 
thc property of single ndviduals who were responsible 
for their equipments noiinshinent cfficienc) and who 
entered into contracts u th their men and soldiers md 
with stites and primes Dcfcetion on the one side, 
plundenng on the oilici vere conenmitant featuies of 
such amngements which one only need compare with 
the piesenl constitution of thc Prussiin irni) to feel it 
once what powerful element organisation has provetl to 
lie ^^hyshlllthl 111 st subtle of human activitcs the 
mental md intcllietual funetions not be liible to pioht 
m the same degree h) org inisation ? Wh) shill priju 
dice and egoism be permitted to govern with ilni st 
absolute sovereignt) in the loft) regions of thought ami 
speculation of expenmem and observ ition n one woid 
of reseaich? Org misation is not pedtmr) discipline 
not slaver) genius no direct contrulic turn to ordci md 
measure Originality md individualism w 11 ncithei be 
s icnficed nor diminished if certain rules irc observ ed m 
bunging thc results of investigation to public knowledg 
md a bettei more economieal and more cfleetive s) stem 
of reporting and lecordmg is adopted with the intention to 
fieihtatc thc communir ition of v ilu iblc srient fic icsults 
ovei thc gieatest possible ciicles of competent leadeis 
It IS true that the all powerful t ts tnerfitf w ill go f ir n 
opposing an> serious attempt of reoiganisation in th s 
department but is I remarked at the commencement i f 
this trtielc, unless we put hands md shoulders to the 
woik we sh ill unavoidabl) arrive soon at a state of ch lot e 
eonfosinn where the worse elements nia> be tonspieuiius 
and valuible productiins at times be choked imong 
mediocnt) 

It would had me too fir away from the dirt t subje t 
of this article to develop hcie in) scheme if beite 
irrangemcnt foi scient he public ition and f 1 1111 not 
mist ikcn thc feeling that such arrangements ought to lie 
found and to be universally introduced is spreidiiig 
rapidly among competent ind conscientious men of seieiu e 
Let these soon unite and form national ind intern ition il 
centres foi thc organis ition of scientifi pubh alien i 
mon wholesome influence on the progress of sciemi md 
research can hardly be imagined now ad i)s 

The two new and last volumes of the Chill ih, t 
Report art thc work of Mr Murray the true soul of the 
expedition to whom sacnce oWos a gicat debt of gi lit 
tude for his never ceasing care and tod md foi his iilent 
and amiability with which he undertook thc great burden 
of superintending the publications of thc expedition 
besides himself adding most remarkably to the v ist 
amount of new knowledge regarding the deep se i 

In the ‘ Editorial Notes to these two volumes Mr 
Murray bat some paragraphs on the whole expedition so 
dtamctcnstic that I think it right to repeat them here to 
every reader who does not happen to la) his hands on 
t]ie volumes themselves Mr Muira) oftci having given 
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an {(.count of how m genual the coAections and the 
reports on them a ere ditposed, adds dte following — 


Expedition IS simply a lecord of cootumous and diligent 
work. There were few opportunltwt for brilliant exploits 
during the voyage The daily and hourly magnetic and 
meteorologic observations, the handlmjg or the ^ip during 
the tedious deep sea investtgatnuis, the work connected 
with the boat excursions and expMitions on land in 
addition to the usual operations of the marine surveyor 
and navigator, all demanded from the naval officers and 
seamen an amount of cate and attention far sui passing 
uhat 1$ requind during an ordinary commission of one 
of Hu MsjSy's ships The labW connected with 
preserving, cataloguing, and packing the biological and 
other collections on Mard ship was enormous, so also 
was that involved in their subsequent examination on 
the return of the expedition and their distribution to 
speciahtts m many parts of the world All this was, 
however, accomfduhed with success and the typical 
collections have now been deposited without any mis 
hap in the BntMb Museum. lEe majority of the authors 
•f the special Kntoirs have spent years ji the examine 
tion of the collections and m the prepmtion of their 


manuscript and illustrations for the prMS without other 
remuneration than either a copy of tne Challenger publi 
cations or a smdll honorarium to covu the outlay necessi 
rated by their researches The payments of the civilian 
staff have been \ery moderate and in my own cise, at 
least, have not covered actual expenditure in connection 
with the woik of the expedition 

The great difficult) in carrying through -10 under 
taking of this nature arises from considuations of time 
rhe researches of the specialist tend ever to become 
more elaborate in no case were the luthorb of the largei 
special reports able to terminate their work within the 
original estimates as to time and bulk The liminttons 
in reference to expenditure imposed on me by the (>ovem 
raent often rendered it imperative to curtail the iniesti 
gations and to cut out matter from the memoirs when in 
other circumstances I would gladly have fallen in with 
the views of contributors and colkboiators The re 
setircbes and publications connected with the expedition 
might have brcn extended in several directions with 
advantage to science had the allotted time xnd funds 
pennittM , as it is, a few collections have not been 
thoroughly examined md some observations hive not 
bm folly discussed 

“ In June, 1872 , 1 was appointed one of the naturalists 
of the CkaUtn^ when tne expedition was being fitted 
out During the past twenty three years my time has 
been wholly taken up with the work of the expedition 
and in the study of those subjects which the expedition 
was oiganised to investigate The direction of the whole 
of the woric connected with the publication of the 
scientific results passed unexpectedly into my bands, 
-ind 1 have done my best in the ctrcumstxnccs to place 
on permanent record a trustworthy account of the labours 
of this fiunous expedition It has been my earnest 
endeavour to compete the pubheauonx m a manner 
xirorthy of the naval position and saentific reputation of 
this great empire Votwithstandtng the troubles, per 
tonal sactifices and r^crets necessarily connected with 
the woric, It has been 1 pleasure and an honour to have 
taken paA in exjdorations and researches which mark 
the greatist advance, m the knowledge of our planet 
suce foe celebrated Mograpbical discoveries of the 
fifteenth ii||w raxteent)l>|Mtnne8.* 


It tslM^y possible to speak « a more tnithftil, simide, 
and digmled manner of one s life’s woik than here Mr 
Murray speaks trf the work and the difficulties that beset 
the Oln&iif|!i(ry!B]9hdition,.4'‘cd}us port magna foit” 
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He might have used quite other language, and have felt 
sure to meet the full acknowledgment of hts contem 
poranes, and nobody will certainly dispute him the 
proud sentence with which he finishes the above 
account There can hardly be any doubt about 
the epoch making importance of the Challenger ex 
pedition, and if in the first letter of Dr Carpenter to 
the Royal Society attention is drawn to an article in this 
journal (Naiuri,vo 1 iv p 107 1871), in which it was 
stated that the (.01 emmets of (,ermany, Sweden and 
the United States were preparing to dispatch ships to 
various parts of the ocean, expressly fitted for deep sea 
exploration and the question put forward, whether Great 
Britain should not step in to do her share in such 
work I think it might well be urged now, after Great 
Britain having done her work m the most unparalleled 
way, that other nations might continue and profit by the 
experience of the Challenger Such expeditions may be 
undertaken b> deliberately dividing the task of filling the 
gaps and lacuncs left by the Challenger^ one nation taking 
the Atlantic the other the Indian a third the Paafic and 
x fourth espcci illy the Antarctic Sex for its investigation 
and exploration A large basis has been laid by the 
CheJlen^tr cxpible of beiringany superstructure to be 
erected on it let f ranee and C ermany, the United 
States and Russix take up this work ifter a mutual undei 
standing let S veden or Vorway explore once more the 
North Polar Sex Itxl) the Red Sex and let mtemationxl 
orgxnisition add i second chapter to oceanogrxphy 
after the first hxs been so well worked out by Ore it 
Bnrain 

Nevertheless whitevcr important results may be 
arrived at b) such lepeated expeditions embodjing both 
principles dtv tsion of Ixbour and combination of results — 
the future of ocexnography requires still other means of 
lesearch Whenever a new domain of saence is opened 
up cither by the isolated work of a discovenng genius, 
such xs Pasteui xnd Koch or by combination of 1 irely 
found chances sueh as the Challenger Expedition offered, 
the immediate consequence is that specialisation sets m 
to w oik out xll the different chapters of the new doctnne, 
enlarging the basis multiplying the parts drawing new 
conclusions eoireetmg ones — in short, bringing 

I about a detailed colonisation of the newly discoveied 
intelleetoal areas But no oceanic or African colony can 
live and prosper nowadays without well established 
communication with lu motherland no haphazard visits 
of travellers can supplant the permanent and systematic 
exploiution that alone provides those conditions of life 
which make x colony prosper And the same holds good 
for intellectual colonising, And especially for problems of 
oceanography 

If we look over the fifty volumes of Challenger 
Reports we see xt once, that the lion s share belongs to 
biology More than rune tenths of them are purely biolog 
ical, and almost all the others include some important 
biological elements It it therefore bardl} wrong to 
suppose that the future Of oceanography will he with 
biology, and with its ways and means for increasing our 
knoededge The pnfoleitu of biokigy, of coune, are 
extremely varied, and many of them may be studied in 
every inland univemty Not to foe problems of nrnnan 
biology, for which the last twenty years have estabbshed 
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tile utter necelsity of laboratories near the sea-short 
Here we are only in the bqrinning of a movement, which 
will go £sr to increase our knowledge of the conditions cS 
marine life. w 

If the establishment of marine laboratories on different 
parts of the Mediterranean and on both sides of the 
Atlantic — ^not to speak of the North Sea and the Baltic— 
have proved a necessity if already, both in Japan and 
in California, the coasts of the Pacific have been pro- 
vided with such scientific outposts, it cannot fell that, 
by-and-by, Africa, Australia, and the Polynesian Archi- 
pelago will also have their biological stations. It is a 
great pleasure to me to be able to state here, that a 
small beginnmg is being made at Raltun in Neu 
Pommem (alias New Britain), the neighbour island 
of New Guinea, from iv hence numerous specimens of 
NautUus pompihus have lately been procured. An intelli- 
gent and enthusiastic German planter, Mr Parkinson, 
bung since many years on that island, visited me a year 
ago in Naples, and offered spontaneously his help and 
sei vices to establish a umall station on his own land 
According to his \ lews, locality and climate will fevour 
such a plan, and as there is every six weeks a steamer of 
the North German Lloyd from Kalum to Singapore, and 
soon perhaps another one to Sydney, the possibilities of a 
tropical archipelago station are gi\ en The Naples Station 
has undertaken to prat idc the scientific equipment of its 
infant brother at the Antipodes, and my friend Major 
Alex Henry Uavis, from Syracuse (New York), aho, | 
already helped so much to establish lasting and fruitful ' 
rcUitions betnxen the United States and the Naples ' 
Station, has again stepped forward to piovide for the 
first pecuniary wants of the Papua Station Let us hope 
that this small beginning will reap some fruits, and 
the more so, as Mr Arthur \Ville),well known by his 
work on the development and morphology of the Tuni- 
cates and Amphioxus, has gone there as hrst pioneer of 
biology to study the development of NauHlut pompilius 
His impressions have been as jet very favourable, and he 
thinks that the fauna of New Britain will amply repay 
every sacnfice of Mr Parkinson and Major Uavis. If the 
local authorities of New South \N ales, or Victoria, or New 
Zealand, would find it worth their while to help to a 
laboratory in Port Jackson, 01 somewhere else in Australia 
if in the Cape Colony somebody would do as Mr 
Parkinson has done — numerous problems thrown open by 
the work of the Challenger would make progress, and the 
threads of biologic^ study would draw nearer and nearer 
to encircle the most dutant parts of the oceans. 

But the greatest atrcdie would come, if one nation or an 
international combinatioa would present biology and j 
oceanografdiy with a steamer, expressly built for purposes I 
of such research as the Challenger performed. In the 
year 1884, 1 attempted something^ the kind by forming a 
c(»nmittee influential men m Germany for the purpose 
of collecting j£i 5,000 to jHaofioo, with which to build 
a yacht large enough to go round the globe, and serving as 
a fioating biological laboratory Of course it was not the 
sum money wanted for the construction of such a ship 
whi^ ooMbt^ted the mam difficulty of the scheme^ 
titough, I felted even in that frdm, rehbons which had 
do nnth the scheme its^ tlM| true diffiqylties 
lie in tii« extramdinary great regular •cpcnies incmnmls- 
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sionmg swh a ship, as every owfetr of an ootwt yacht 
understands Of course I was also prepared fiw tiwt, and 
have no doubt tliat my plans would have amwtmd, 
at least to some extent, but I was compelled to (ipcognise 
the truth of the old proverb, “qm trop embnisao mal 
dtreint* I do not know whether I shall j’et be able to 
return to the attack , it seems rather unlikely, but it » my 
firm convlaion that this scheme is, if not the only one 
which will permit us to conquci the battlefield, at any rate 
the chief means to enlarge our knowledge m oceano^ 
grapby, and will and must therefore be executed in no 
distant future 

Such a ship ought not to be continuous crossing the 
oceans ; on the contrary, its best services would be 
rendered by giving it the chance to thoroughly investi- 
gate distant areas for distinct problems. Give such a 
ship the commission to study in the greatest possible 
detail, and m a comparative way, life and formation of the 
coral reefs in the Indian Ocean , let it be stationary for 
months together on the most fevourable^apou for such a 
study , prepat#i scientific sufT of specumttsfor the woik, 
land them where the best opportunities for a transient 
estabhshment of a small laboratory is to be got, assist 
them by as many hands of the crew as can be spared, 
help them by the steam-pinnace on board, use the divnag 
dress as well as native divers, and study for hours under 
water the construction and the destruction of the reef, 
apply all kinds of dredging and surface-fishing at day 
and night, have well-trained laboratory servants for the 
presrrv'atiun alive and in alcohol of such organisms aa 
are required for further study, — m short, do as if a well- 
appointed laboratory were transported to I’oljmesia , 

I and be sure that results will ensue which by no other 
I contrivances ran porfsibly be obtained, especially if the ship 
I be under no rcstnctions, and can stay in any one spot as 

I long as may be requisite 

For It is the great drawback of the usual men of war 
expeditions, that they are only allowed a few days or 
weeks to remain at the same locality There are so 
many other objects, to which it is necessary to give foil 
attention, th-xt they are always driven away from the 
work when the preliminary difficulties are just overcome 
Science must be sovereign on board, the scientific leader 
must be absolute for determining the course to take and 
the time to remain Discipline on hoard the ship must, 
of course, be handled by the captain or his officers, but 
the general dispositions of the work must remain with the 
scientific leader That alone already would make a great 
difference in such an expediticm from all those antecedent, 
and though very often the naval captains of expeditions 
for sacntific puiposes might well enough be transformed 
alto into scienbfic leaders, nevertheless they are depen 
dent on orders from home, and cannot always understand 
the importance of embryological, physiological, or other 
specialist wrark, for which they have to stay a month or 
two longer in the same harbour 
Again, the scientific suff must be |elected with greatest 
care in regard to technical and pliMsal arcot^phshments. 
If theataffis not varied enough, d^pdoes n^ include men 
of difierent attauunents, many opportunities for investi- 
gatKHi must be lost for want of previous knowledge on 
the si^ of the natiKaJigfs on bodnt. On the other hud, 
m^mg^is moradifficuh tha^ w Uv^logether forioiMfiiSv 
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« even >ean, on board a ahip^ for nnoa not well trained 
to such existence, except where the leemposition of foe 
staff IS made with a sharp eye for Con^atiUbty and in- 
compatibility of character Espeew% foe scientific leader 
must be a man of imposing personality rather than of 
special scientific competence, fiw it arU M to his share 
to ditute in every case wfaoc confiicting tendencies 
threaten to do anay with soctal harmony 
But tbough an this maybe considered to offer con- 
siderable difficulties m the way of execution, nevertheless 
the future for oceanography will belong to such floating 
biological stations, and foe time is perhaps not so fiir 
distant, wbeninnore than one of them will cross the 
oceans, and supersede coffiffietely foe now adopted sys- 
tem of single-handed expeditions of young naturabsts. 
The necessity for such expeditions is doubtless existing, 
in so far as it is better to try foe solution of problems 
regardmg the tropics by travelling alone than by stay- 
ing at home. And no doubt very many geographical, 
ethnographical, geological problems have been greatly 
advanced by competent travellers, and will furthermore 
be advanced in foe same way Collections of animals 
and planu have been made, mostly terrestrial, and the 
systematic part of biology has had its due share. But 
all more complicated studies, such as require more 
technical appliances and preparations, remain in the 
background, for the same reason which has forced us 
already in Europe to establish well-organised morpho- 
logical, physiological and chemical laboratories, both 
inland and on the sea-shore And if we cannot go on 
without them in Europe, where the general conditions 
for biological research ore so much more advantageous, 
we must certainly have them, if we wish to advance our 
knowledge of tropiad, terrestrial and marine organisms. 

Botany enjoys already some advantages through the 
botamcal gardens in Ceylon and Java, and it is to be 
hoped that the Bntish and the Dutch authonties will 
use their exceptional opportunities in both places to 
establish some sort of regulations for their use by the 
botanists of all nations May it not be possible to 
enlarge these botanical gardens by adding also some 
faalities for research of animal morphology? The 
Zoological Station at Naples has a special part prepared 
and equipped for morphological and physiological botany, 
in the first place, of course, for marine algse, but any 
other sort of botiuiical study, for which Naples offers 
opportu^ties, might be undertaken there, and already 
a valuatw work on foe cultivation of figs has been 
greatly assumed by the Zoological Station No doubt 
every naturalist who travels in Ceylon or the Sunda 
Archipelago receives the most valuable advice and 
assistance by Mfissrs. Tnmen and Treub, and perhaps 
foese most col^ent gentlemen would be foe first to 
advocate a huger endowment of their estabhshments in 
the sense Just now indicated . science and research would 
be certainly greatly benefited by it 
An these dreams and perspectives are opened up 
before us wiwn we are looking over the enormous mass 
of new focfii and new material for study brought together 
,hy foe CkdUnfctr And to think that there were only 
fbur nangEsjbsts and one chenust on board all the years 
aNd <foe of foe naturalists dM. during foe expedi- 
, jlofi I It ^ 1 think, only ngbf JO Amember h^re that 
NO. 1336, YOU 52] 


two others of the gentkmen of the aviliaa staff kd 
heavily overtaxed their strength with the often surdy 
very monotonous, and always very hard work, that their 
health broke down soon after return, and they fell 
victims to their enfoasusm. If It is only ni^it to pay 
the highest possible respect to Mr Murray ior his extra- 
ordinary power of woric, talent for adnunistratioti and 
I competrace m dealing with the special problems of deep- 
I sea deposits, and if we gladly recognise the excellent 
work done by Mr Buchanan, 1 think nobody will be so 
ready as theM two goitlemen to join here in thankful 
remembrance of the share of work that fell to thar late 
companions, Sir Wyville Thomson, Prof Moseley, and 
Dr von WiUemde^Suhm. And may it be once more 
permitted to the vmter of these hnes, who by right or 
wrong claims some specud title for it as a sort of inter- 
national official of biological science, to utter the thanks 
of science to the officers and men of the ChaHeMger, and 
to the Admiralty, and to the Bntish Government and 
Parluiment, and to the whole Bntish naUon for having 
set foe example to the world of one of foe grandest and 
most successful scientific expeditions that ever has been, 
and most likely for considerable time to come will be, 
stoned. Anton Dohxn 

OUR BOOK 

Horses, Asses, Aebras, Mules, and Mule Breeding By 

W B Tcgetmeier, !• Z.S , and C L. Sutherland, F Z S 

(London Horace Cox, 1895 ) 

The first ponion of the title of this interesting work is 
somewhat misleading, for with the exception of some half- 
doMn pages which deal mainly with the distinctions 
between the horse and the other speaes of the genus, and 
a dcstnption of the supposed new species known as 
Prejevaluy’s Horse, the book entirely relates to asses, 
xebras, and mules. None of the vaneties of the horse 
which have been produced dunng the period of its long 
domestication are referred to We mention this fact in 
case the general reader should infer from the title of the 
work that it was a treatise on the multitudinous domestic 
vaneties of the horse which exist in nearly every quarter 
of the globe 

The V olume is conveniently divided into tn o parts. Part 
I IS chiefly of zooli^cal interest, and contains very com- 
plete and accurate dcscnptions of the existing species of 
the genus known to modem xoologists under the name of 
Equus, including, in addition to Prejevalsky’s Horse, an 
account of the still more recently discovered Grevy’s 
Zebra. The engravings which illustrate the letterpress 
are particularly good, and will greatly assist the student 
m bis endeavour to master foe peculuinties of eaifo 
species. It concludes with a chapter on the hybrids 
which may be produced by crossing the horse with the 
other species of the genus Equus 

Attention should m directed to an assertion on foe part 
of the authors that a remarkable and noticeable diff^nce 
exists in the period of gestation of foe mare and ass. The 
duration of gestauon m the mare is well known to be 
eleven months, and it has generaUy been assumed that it 
was similar in the ass and xebra. The authors, however, 
erophadcally assert that in asset and xebras it usually 
exceeds twelve months , one of them, Mr hofoerlatid, who 
IS well known as an extensive breeder of mules, quotes 
fn»n his stud-book eight instances of foe penod id gesta- 
tion in foe ass, the re^ in six cases of a sing^ service, 
foe period varying from 3ifi to ^5 days. It seems 
Strange that such a manmd diflerence should have 
hifoem escaped mentioa in all previousty putfiished 
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li. IS devoted exclusivelv to mules and mule breed- 
by, and IS nplete with valuable and exhaustive infonoa- 
tion on these subjects, 'pie authors strenuously deny the 
existence of fertility ijsVHther the male or female mule, 
attmuna that abnormal lacution not unfrequeotly occurs 
ui femato mules, when milk is secreted in great abund- 
ance, and that the foals which they are observed to be 
suckling are m reality the foals of other animals which 
the muiM have adopt^ With regard to the oft-q^ed 
instance of a mule m the Acclimitisation Gardens in Pans, 
which has produced foals when mated both with the 
horse and ass, the writers doubt whether the animal ir ~ 
mul& and assume that she is an ordinaiY mare, wh< 
female parent was influenced by a first aluance, as is 
often the case in dogs and other animals. If their con- 
tention IS correct, the mule may still aptly be desenbed as 
“an animal of no ancestry and with no hope of postenty ” 

The wnters are entbusiaatic, nay even nilsome in their 
praise of this hvbnd, and bitterly lament the lack of 
appreciation in which it is held in Great Britain as com- 
pared with America and some European States “In 
endurance,” say the authors, “ capability of hard labour, 
economy in keep, longevit), and freedom from disease, 
mules ftir surpass horses.” Into so controversuil a matter 
this IS not the place to enter, and we must content our- 
selves with the belief that so plain and oftentimes so ugly 
an animal as the mute will never supplant to any great 
extent, in this country at least, the brautifiil and graceful 
varieties of the horse of which Englishmen are naturally 
so proud. 

"To any of our readers who are interested in the subject 
of mule breeding, this work may be heartily recommended , 
and, in conclusion, we feel bwnd to compliment in the 
highest terms all who have been instrumental in its 
pioduction W F G 

Tht Moon By T Gvvyn Eiger, f R.AS Pp. 174 

(London George Philip and Son, 1895 ) 

In this latest work on the moon, from the pen of one 
of the foremost of Biitish selenographers, the most note 
worthy feature is the excellent Mart, eighteen inches in 
diameter , this is given in four quadrants, but it can also 
be obtained complete and separately All the named 
formations are distinctly shown, and the names of the 
more important are very clearly pnnted on the map itself 
*1116 greater part at the text resolves itself into a aesenp- 
tive index to the map , but though this appears in rather 
stereotyped fashion, it embodies a good deal of inform- 
ation which has been gleaned by the author during many 
years of observation An introduction of forty pages 
deals with lunar phenomena generally, and includes 
numerous hints whiM will be of use to the observer Mr 
Eiger oteects roost emphatically to our satellite being 
spoken or as a changeless world, and justifies his position 
by statmg that volcanic outbursts, pi^ucing mountains 
as large as the Monte Nuovo, might occur m ma^ parts 
of the moon without the world being any the wfoer 'iWigh 
possessing little of novelty, and not appeiding to me 
general reader, the botde a^ map togetlter constitute a 
handy work of reference which observers of experience, 
as WM as beginners, will be glad to have by them. A 
few details as to the phenomena to be ifoserved dunng 
echpaes of the moon, might have been included with 
advantage 

AIgtdra, Part 1. By M. H bemor (Oldham D W 

Bardsley ) 

KnrOEiiOARTeN methods of teaching are now applied to 
most subjects. In this small book of fifty pages, the 
author endeavours to make algebra mforesting to young 
students by associating the abstract symbols with con- 
crete objects. 'The novel fixtures of the book ore the 
eiq^anatimi qf bracksta, the exercises on foctora, shost 
methods of imitiplication and divufoi^tiie eluddfttiop of 
sgtna, and the numerous practical examples. 
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LETTFRS TO TffM MDITOR 

il%t not kM kimM^ tmMmab for 

fmtod ht Ut corrtifomdMft fUthor con ht e s id s/sfe 
to ntnm, or to (orrttpoml wUk tko writon sK f^octM 
monmtrtftt intontM fortkttormny othor fort KATtlSX. 
Ifo nofuo u tokon of anonymons tomnumicohont ] 

Argon and Dissociation. 

Thb discovery of the new substance sigon, by Lord Rayleigh, 
has given rise to a difficulty which, It is thoi^t fay some, 
that the periodic law of Mcndelqeff has not that genendity 
which has been attached to it by chemisu dnnng the laat few 


^ . Lord Rayleighs determination, the density of 

argon IS I9'9 (H-i), making the atomic wei^ «■$, asthe 
molecules ate shown to have no internal energy « the same 
their energy of tnmdation, and hence tote monatomk 


the natund clasn^tiun .. ... , 

N t (the atomic wcij^t of potassium), stgon would ^ in 
Vlllth car interpenodic group m Lothar Meyer’s table ; and 
propefttes, so fiiras they have been mvestlgsted, would hsrmonise 
with this position 

ITie determination of the vapour density of iodine by \ 
Meyer, Ciafta and Meier, and others, has shown that at tem 
peratures below looo" C the gas consisu of diatomic moleculet, 
while above this dissociaUon takes place, and above 1500* C we 
have the disscxnation complete, a^ the molecules are mon 
atomic 

VVhy, then, cannot we have a unnlar tehaviour in the case of 
arjnin? 

If argon at low temperatures (somewhere near Us critical 
point) consisted of diatomic molecules, whiidi duisociate as the 
temperature rises, the difficulty of the position of argon would he 
removed 'Thus, suppose st the temperature at wmch 19*9 was 
determined as the density of argon, the dissociation hu pm 
cceded so iar that $ per cent of the molecules remain diatomic . 
the average molecular weight would be 39*8, but we should have 
two kinds of molecules, monatomic and diatumic, 1^ the atomic 
weight under these supposed conditions would be 


398 x Joo , 

105 


37 9- 


The ratio of the specific heats, at constant pressure and ron 
stant volume, taking i 4 fur this ratio for a gas with diatomic 
nicdecules, and | for a gas wilh momitomic molecules, a-ould l« 
for argon, on the above supposition, 


This explanatim reconciles argon with the natural classifi 
ration , and as yet no fiu;ts have teen published in ojqxidtiun 

If this hypothesis be true it could be easily venfied, for at 
..mperatures, not much higher than that at srakh the vsixnir 
density determinations were maife, the dissociation s 


motecular weight about 38, aiM also at lower tenipeiaiures 
than that at which the vapour density has been determined the 
gas would not obey Charles’ law ; for the recoinbinatjon of the 
a^gle atoms to foiln diatomic molecules, and posHbly nioleeulcs 
containinga greater Juimlier of atoms, would rause a contrsctio]^ 
greater than that due merely to the cooling of^ gas accorduig 
to the ordinary law Pknxv VaOTHav Bev a\ 

Melbourne University, April 18. 

Paov Bxvan ascribes to me work Ikme oonjomtly with Prof 


tains our account of expenmenU , 
directed to examkie the question raised. 

It has turned out that the gas poea 

r a» hydrogen, and that the vnhw of this expression (s no^ 
altered between - 90° and + ajo* the moat trustworthy detarw 
minatfon of the ratfo’bf specific hteU gives the number f ' 
maife depgpdenre is to be gtseed on the Oscurate vdue’- 



NATURE 


[June 6, 18^5 


•of the secotid decimal Very eooeotdiatft dctcmuiuttana of 
dcnnty gave M « mean number 19*90 

Argon, therefore, show* no Mga « enodetioo on roolfaig, nor 
•of dissotiatloa on heating, ai Pro( Beean diinki it might 


Terrestrial Helium (f). 

Pnot I'ASCHBN and I have lately made a careful determina- 
tion of the wave length of the etrong yellow line emitted by 
cleveite when heated in a PlttcVar tube. ' We owe the mineral to 
the kindneaa of Prof Rinne My large Rowland concave grating 
of 6 5 metre radiui, clearly ihowi the yellow line to be doable 
Iti leu refrangible compriaent la much weaker, Init cornea out 
quite bright, when the atrdnger one 11 brilliant We photo 
graphed the two lines together with the second order of the 
spark spectrum of iron There an a number of iron bncs on each 
side that are included in Rowtend’s list of stanilard wave lengths 
\Fktl Ma ^ , July 1893) From these we Intenmlated the wave 
le^hs of the yellow lines fay micrometric nii-asurenient Three 
diftaent plates taken on different days gave us 

Strong conuMiwnt Wok componciil 

S]7S8W 5876^ 

5875*874 5876 206 

5875*^ 5876 196 

Mean 5875 88j Mean 5876 Jo6 

We think an error of more than o 025 leiy improliablc 
Now Rowland’s determination of D, [PM Uiiy July 1893) 


587s 982 


the result of three series of measurements which he lieheses to lie 
accurate to 0*02 

The difference between this value and the wave length of the 
strong component is much too large to be accounted for by an 
error of observation 

We do not therefore agree with the conclusion, drawn liy Mr 
Crookes, that the unknown element helium causing the line 
to appear in the solar spectrum is identical with the gas in cleveite, 
uit/ett u shnaH ta i> tiaui/a Perhaps Prof Rowland will 
tell us if this might have escaped his notice from his note on 
lig In PAti dfof , July 1893. It appears that Dj cannot have been 
M3 wide as to include fioih fines, because he would then not have 
couiidered his determination accurate to 0 02 \s for dispersion, 
one may sec in his tabic of solar s|iectrum wave lengths that he 
has frequently measured three and even four lines 
as large as the one between the component' 

Iltnnover Techn Hoihschulc, May 16 

The Ongin of the Cultivated Cineraria 
1 HAD hoped that it would nut be necessary for me to say 
anything more upon this subiect Bui Mr Bateson’s lost letter 
seems to require a few remarks on my part 
I confess that I find 11 very difficult to Mlow hu train of 
aigumenta. All I can do i> to restate unce more my 
onipnal position, and endeavour to see how far Mr Bateson hak 
, f..< impugning it I am sorry that ^ Mr JJateson 


n interval 
C Kiim e 


1 osaerted then [a) Ihst the cultivated Cineraria only differs 
from the wOd form, putting colour changes aside, in dimensional 
differences. I behevc that in saying (his I am ucuresHng 
the deliberate opinion of the Kew staff, the members of 
which, such IS human nature, would have no hesitation in div 
agreeing with their chief, If they thought otherwise To this 
point I do not understand that Mr Biteion advances any serious 
obJccttoHs 

SMOlldly If) I asserted |hat these dimensional differences had 
been gradneJly accumulated To this I understand Mr Batraon 
demnra, thou^ I fail to see tlwt he hu brought forward a 
particie of avmence to prove the contrary 
Now for Bateson’s own position He asserU, in con 
with other ntghorlties, that the modem Cineraria u of hybrid 
otklin. t IfoVe arrived at an opposite conclusion And here I 
msy qtthMtraff support of Dr Masters, F R.S , the well known 
edrtoTy® dkuitittrs' CkramitU, who in that paper for 
J[Anusrya4, P ’****' Carnations and Picotees, 
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again, which originate ftom onespedea, vary from aeed but not 
fi^ buds I and the same may be sdd at the dneiana, the 

‘^""iiuewn enmj^ains that I 8b not givu “any specific 
answer” to the historical evidence I then^t 1 bad made it 
sufficiently clear in my lad letter that 1 (a) I doubted itt vmlue for 
scientific purposes , (f ) I set it aside u irrelevant on account of 
the impossibility of proving the deecent of the modem Cineraria 
from us suppo^ ancestors. Both Prof Weldon end 1 have 
^own that the historical evidence can be bandied both ways. 
But I prefer to set it adde altogether m the fime of objective 

Mr Bateson’s next step is one to which I most seriously 
demur He transforms a propooltion of mine into terms to 
which I could not assent, and then proceeds to attack it lie 
makes me say that ‘ to improve a plant the only safe way it by 
selecting,” &c I absolutuy never said anything of the kind 
“Improve” in horticulture is a word of larm connotation 1 
confined myself to the production of dimensional chanm, and 
I believe that what I said wu m accordance with horticultural 
experience 

To demolish niy |MMition, Mr Bateson has to get over the 
fact which seems to me incontestable, that there is no essential 
mor|diological difference between the cultivated CinererU and 
the wild C tnunla To do this he troU out the Himalaysn 
labbiL I cannot hut admire his courage What possible analogy 
can there he in the two cases? Two “breeds’' of rabbits an, 
crossed and produce n third dtfftrtnt from ettAer If the modem 
Cineraria is of h>bnd ongin, then it has ebminated traces of all 
Iwt one of Its patents. The pnnriple of economy of hypothaus 
niakes me slow to lieliese this. Anyhow the Cineraria hss 
clearly not |mi<1uce<l anything analogous to a Himalayan ralibil 
which differs fnim Imth Its partnts 
As to Mr Darwin’s account of the origin of the Cineraria, I 
must frankly take the responsihilHy I have no doubt he worked 
with ordinary garden kinds. He wrote to mt for information as 
to their ongin kt the lime 1 was entirely ignorant of the suli- 
icct I wrotL to Mr Thomav Moore, who was constdereil the 
best authonty on such matters, and he sent me the traditional 
account 1 jnssed it on to Mr Darwin, with the opinion, no 
doulH, that I thought the information imsiwurthy So 1 am 
afraid Mr HaUson is onl) appealing in this case from Ibilip 
lier to Ibilip drunk < 1 ironi my own considered opinion 
my unconsidereil one 

I will now wind up all I have to say on the subject with a few 
miscellaneous remarks. 

There can he no two opinions as to the importance of the 
study, from iht ]H)mt of view of organii evolutirn, of the changes 
whith can he brought about m plants under cullivabon. But it 
4 lie conducted with scientific precision This discussion will 
have lieeii fruitless if it directs attention to the subject A 
beginning has alreaily been made M Bornet has worked <hi 
the genus tuCii' at Antibes, awl has reconstructed some of the 
forms, as to the origin of which there was only “ historical evi 
dence,” desenbed and figured by Sweet vly fnend Count 
Solms Tatubach is engaged on the cultivated forms of FtuAtta, 
and I am quite sure that any results he arrives at may lie 
accepted with implicit confidence As he has asked me for 
species of Cimrraria, I hope he may look into thu matter also. 

I must repeal my cauuon ax to the clanger of accepting horii 
cultural evidence as to hybrWiiy 1 will give a few recent 
instancei. I could easily give a long list with chapter and verse 


(a) TAu)fa /iltfarmu was long consulered to be a hybrid 
between Jwnfeni\ virgiutana and a TAuya. It la now known 
to be a. “ growth stage ” of nuya aruntain The history Is 
discussed Iw Sir Jusc^ Hooker m the GanUntrf CArmtik for 
June 22, 1861, vp. 575, 576. It affords a debghtful comroratary 
on the hybridisation Ulacy and the value of “Witoneal 
evidence ” 

(4) Some years agh we received at Kew bulbs of what professed 
to be a hyliTuI between AmarylHs JtelMaum and mmtuvigta 
JaatpAimt When U ffowered, it was evident that U sraa m, 
hyiMsd at all, but rwy a very fine form of the former species. 
This IS rarely propai^ed from seed In thU particular cast 
seminal variation had come Into play with corresponding dimen 
sional chtnge. The hybrid ongin is recorded in the Mn&ffcit 
CAratttikfm September 4, 1875, p. 302 It will, no doubt, bi 
dug out hereafter as “ histoncaf evidence ” 

(c) The last numtifir of the Gardattfri' CArankh[]vat i, 1895 
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p 692) •Amrd* a stnking iMtance Hybrid Cypnp^uins are of 
coasdereble pecnntaiy value One reooatjy euufatted at the 
Koyal Horticalttual Society waa at once denounced aa no hybrid 
at aUt but a merely aemiaal vanauon Ihe {Maaeaeorhaafeatt 
that It will ‘ add one mote to the long btt of doubtful cromes 
by which auctioacer and purcbatcr are alike milled ” 
Notwithatandn^ the Himalayan rabbit, I am afiaid bouniwt 
willcmtinue to renae to accept hybrid orif^ on hiatuncal ct idence 
unlctt thore is palpable olqective proof of the foct 
There are two addtboiial biU cn evidence, to which, however 
I do not attach great weight, but which may be recorded to 
complete the story It la, at any rate agreed that the Onerana 
tolg^ed from the Caiwnes I have already pomted out thu 
De Ckndolle dtvided the wild Cananan species into shrubby and 
herbaceous I do not believe that they are mixed in the mMem 
Onerana, which remains entirely herbaceous Now, Schultr 
Bipontinuf , who deaenbed the Cananan species for Webb and 
Bibelot rekjgates the shruhl,} species to and the her 

baceouato PoreHttum 1 hough this it not now sustained it 
showi that the two groups are nit very tluaely related ami 
diminishea the probabihty of their freely intercroaainc 

On the other hand, Cuteraria riunta and the mmlern 
Ctmrana cross with the greatest fiLcility In fiict if y w griw 
the two together it is almost impossible to keep (he wild six.eies 
true I have no doulH that in a short time we shall he able to 
cominne the (deaaing habit of the wild jdmt with the fine (• liui 
of the modem strains All thia does not surprise one is 1 , mt 
th^ are all essentially the same thin), 

1 must add one word more I cannot but think that there is 
a growing danger nowadays ot a psLudo btology gr wing up 
for the especial ust of evolutionists 1 his is not the hrst Him 
by many thst I have been so unlucky as to come into u lliki n 
with it Long agi I pointed out in these pages that 1 1 logy is 
n i a deductive seKnee and fur the (iresent at any rale the ry 
must lie adjusted to ficls not facts to theory 

W T rmsii ION D\fk 

Royal Cardens Kew, June i 


Mr Bauson now admits that m«/< named saneiies f 
Ctu^rwM may have ansen from (lure bred C rmuta^ or from 
plants betieveel to be pure bred He he Ids that these have 
become extinct while Mr Dyer believes the hybrids to havedis 
appeared 1 have never attempts 1 1 1 discuss this question and 
shall not do so now I wish inly I juvlify my interpretation if 
ihe rassoges I quoted a^inst Mr Bates n — 

(I) Mrs T oudon beipns the article qu ited by both of us with 
these words Most of the iniqile Cm rartas are varieties or 
hybnda of C enunta She then g les on to say that in or 
aiiout 1837 (the year in which he recommended the growth of 
purebred C ententa ‘for the prodiiclim of fine double and 
viimle varieties ), Drummond, if Cork produced certain 
bybnds, while since his time other Iwbrids had been made 
She then in a new pwagraph says Some of the most beau 
tlfiil Ctturaruu neiw in our gremhiuses have been raised 
Meaara Henderson particularly C ffimUnMn and the 
King, both raised from se^ of C nunta and a Ime or two 
further • Two new ones have lately been rauwd, < f remarkably 
cleat and bnllunt colours apparently from C nienfa named 
Queen Victona ami Pnnie Albert V,c 

It will be seen that the general statement, with which the 
article begins, dedoies '* mast purph t tafrartai to be ‘ ittker 
imutus M* hybrtdt ’ of C nuuti Of others, and of those 
Cineranaa (sneb os 'the King ) which are not purjilc nothing is 
sold This general statement is illustrated by examples, first of 
hybrids, next of piue,bred varieties 

In discusoing the exatbplu of pure bred forms, Mr Bateson 
omits to notice Queen Victona vnd ' I’nnce \lbert and 
•discnsaea tmly Btmurionn and the Ku^ ” He believes Mrs 
Loudon, m uyuig that these were nuted fitom seeds of C 
vriwffAi,’ to mean simply that C wm the female parent 

the mole being unknown, or unnamed I do not know what 
degree of inaccunuw Mr Bateson is wilbng to attnbule to Mn> | 
t,oiidon, but in the wnUtigs of Knona botanials a seed’ 
means the fertilised product of two elements, the ovule and the 
pollen gram , and therefore the seed uf C tnuHta meanstbe 
product of two parento, both of which behmged tothisspeaes 
Mr Bateson rays that dx or seven yean after writing the 
poasage in question, Mrs Loudon sptalm of C HnnUrtcuu 
and uie Kmg as “hybndti" This sfti^y shows that she 
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changed her ni . 

opinion os evidence it dies not altiKm plain meaning of her 
words in 1842 

(a) The only authir vh ni I quoted ssaaserting the pore-bred 
origin of C £r iiJei oHu iiid the King xvaa Mrs Lxid^ It is 
true that m two ether irti les quoted \yf Mr Bateeon these 
^nU are called hyliruls 1 did not allude to this matter m my 
first letter, because 1 hupel Mr Bateson Would hiinielf aee the 
folly of attributing to these irtieles any definite mooning what 
ever It will auflice to c nsi ler one of them 

In the earlier arlick lesenbmg C fVaitrAeuuaita (PuxbM t 
Mae Pet tv p 219) Dm plant itself la called a ‘ variety, ” 
Uthough It IS said ( > U the offspring of specifically dutUKt 
parents On p 221 C if » la Auded to m these words 
The following are the names of some of the hybrids raised and 
cultivated by Messrs Hendersin C autnlatar /ftndersetin, 
fermoti Ac Both lhe«: passages ate meaningless if the 

words hybfKl and variety are eonstrued strictly If they 

are not t > be so construe I and they ev idently cannot he, then I 
was justified m ignoring the passages, for they prove n ithmg but 
the incompetence of their lulhor 
On the ither hand thi passage which I di I qu ite fr rni this 
article is at least intelligible and it asserts that C rut-nit 
may be regarde I as th parent — which means if it means 
anything the onfi parent rf many of those lieauliftil varieties 
so surcessfuly cultivated by Messrs Hendersen Ac This 
posbige Vfr Bateson d ks n ( lonsider in his reply ti me 
The seeonl article (i’w/o/irAf If 1842 p 125) m which the 
King IS called (hybrid, uses the word in the nmel lose faahi hi 
in I It w >uld I e as easy as unprofitable to quote ither (Mssagesm 
which the same plants are tailed now varieties and niw 
hybn Is 

I nough has Ixen said to show thit Mr Batuvn s original 
evidence loes in fact bear the interpretation I put up in it an I 
further that the wiitls variety and hybrid aa so loosely 
empi lyed by early w liters thu their retorts are often of little 
value St ries if hyhndism and sjiortmg are frequently brought 
f rwarl n such evi lenee so that I have thought it worth while 
t > examine the case f ir one such story as statM by Us advocate 
Having d nr this my iiiteresl m the matter ends and I do net 
pr jixise ti siieik further upon it 

W F K Wfiiwn 

Lniversity C liege I ond >n May 31 


Some Bibliological Discovenea in Terrettnol 
Magnetiam 

In a Utter >n the above subject by Dr I C, Bauer pub 
bshed in \ Ml Rt of May 23 lost I read as f II >ws I bn 1 11 
asserted that the Frenchman I T Duperrey was the first (1S36) 
to construct magnetic meridians f ir the whole tilth it thuee 
lines on the earth s surface marking out ihc path desi nlied by 
f illowing the direclion pointed < ul by a rompiss needle The 
writer then remarks that the honour if first introducing this 
method is due ti ^bomls^eateb an hnglishman in 1817 
Ihis Ik hardly eorrtcl as I poshess a coloured map of tie 
Nirthem Hemisphere with the macnetie meriduuis is 
dcsenbed sh >wn upon it of an earber date The tide if ll 
map IS 

To (iLorge Washingt m 
I resident of the United Statea of Amend 
This Mi^nelir Mias 01 Variation Chart is buliibly ins ribed 
by |nhn Churchmoa. 

\s Washingt m dieil in Deceiiilier 1799, it is evident that John 
Churchman has a pri ir claim ti being the first to construct 
magnetic meridians E rrau K W Crf ik 

London May 31 

Effect* of Barthquaka in Sumatra 
Ox May 17 189a an unusually severe earthquake was telt 
through nearly the whole of North Sumatra moat severely shaken 
was the district between the Dolok Lubuk Kma and the I unung 
Talamou (Ophir) Senous londslipa occurred in many parts f 
the mountains especially near the summit and alopg the slopes of 
the (juniing Merapi a volcano 214$ metres high in the residency 
Tapanuli On inspccuon it was found that the safely of a hnek 
pdlar, erected on its most elevated poml fty the tnangukulon 
service, wob endangered by part w the crater having lieen 
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dntnoed M three metres distut ftom the ptUar, «s 

much M the aanow iMge wootd ellow. * new piuu' wm bulh, 
the top of whkh was nude levd with ttWt of t£e orkuul one. 
The meosnranwtts nude in order to ftc die poeltkei of thu new 
pillar diowed such dlfleienccs with the oriemt nsenamements, 
that these couM only be etpUned \n • c^faioemeiit of the 
original pillar As, however, neUier aiaates nor local disturti- 
nnces of the ground could be ofaMrred, new measuiemenih were 



made from all the sormumlmg positions, and it was pnned that 
a displacement of several more piUars ha»l taken pla« 

Mg I shows the position of the pdlars liefbre the earthquake , 
hig a, their displaciment by the earthquake A detailed 
descnptioa of these measurements was published in the 
/fattmrihmdig Ttjisthnfi, vol iv part 3, by Captain Mutter, 
the chief of the tnangulation party The longest distance oter 

Hitjtlmummd vfKUart omrMyumJ 







js proTsd to have taken pbce was 

utuog Mailnwng and the Dotok Bafauneja, or $3 
Main uuUer, however, bus no doubt that if a new 

_, 4 ad on men sonthwud, a diqidaceiiient of more 

pUlait— that Ik aooniottlan of the mtixe over a larger area— 
would be fiNiM to have token piaee. 

MabuDg;, April 14. Th Delpkai 
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laatinet-lmptitoe 

The note published in Nature under date of April 18, In 
reference to my articfe in die April number of MM, leads tor 
to think that it may be well to explain my reaaoos for adopting 
the termiiiology there and claewherc used by me, and whiM the 
writer of the note calls in question I do so with the hope that 
this esplanation may lead swards that " conaensus of opinion on 
psychological numenclatuie” that the wrriter of the note thiidis is 
at praent impossible 

The word “ instinct," as mv critic states, to generally applied 
" to the manifestation of paruentor acUsities." In other wonto, 
it to used by the biologist in an t/Mctm study of aetivitiei in 
smmato, when he is not dealing with the nature of the conadous 
states coincident with these activities. It is thus, too, that I em- 
ploy the word i but I have extended its use to oov«r certain mani- 
festations of activities that do not take a tom place in the con- 
sideiations of the biologist, but that, nevertheless, awear to me 
to be of the same uenerat nature at those " maiufettotkms of 
paiticutor activities to which the word “ instinct " w by current 
agreement ai^lied 

What I claim is that the actuiu of one who n osmed away 
by unitatioa, and the work of the phUanthrmst and of the 
antot, sriienobjectively viewed, appear as ‘'mamftotations of par- 
ticular activities," lust as raiKh as do the actions that go with 
self-defence and tribal protectioii, with care of the youiig, with 
nest bulkimg, with migration, &c , and that therefore & term 
instinrt, if applied to one set of such activities, may be applied 
to all 

If it be held that the oUectlon to the extension of the use of the 
term lies m the feet that the activities that 1 speak of as due to 
the “unitotion instinct," the "benevolent instincts" and the 
"art instincts" are not sufficiently fartituhr. then X must 
answer that the fixednesa of the actions mvolved is in all eaaes of 
instinct only relative t that this rehthe flxedncss vanes with the 
dkfleient instincts. In the self preservative reactiotts, to example, 
we are able to predict the blow at the enemy, whilst the very 
vaned actions 1^ the animal mother in securing the safety of her 
unpredictable , but who hesitates to speak of the 


indicate the mamfi^tkms of tM 
we consider them ob)ectiyely, we see to have become emphasised 
liccause of nu.ial values , of these values the acting animal (even 
if he be a man) may have no cognisance whatevn This 
is the usual use of the word, and there seems to me to lie no 


" instuKt feelmgs " to indicate the conscious coinckleDts of the 
animal activities that we call instinctive ( and I have endeavoured 
to show that where these instinct actions are relatively fixed and 
fiircefiii, then their couiadent "instmct firelings” gam names, 
and form the class of psychic states known as the “ emotions.” 

Furthermore, I object to the use of the word "impulse " in 
the description of tbw activities, as my critic suggests its mn- 
ploymenl, especiall> when they are ob^iveiy considcirri , for 
the word " impulse ” is in general used to indicate those phases 
of consciousness which are pnxluced by the inkMtkn of instinc- 
tive activiues that have been stimulated by the presence of the 
objeetive condition that usually calls them out, but which for 
one reason or another are not at oncereollsed. This, indeed, is 
the way in which the word is usually employed, not only by the 
psychologist, but m rommon qieech as well We speak of having 
an impulse to strike an enemy, not when we do strike him, but 
when the instinct to strike to held in check. What is more, I 
thmk this word " impulse ” should be employed in this sense 
only , to the requiremenU of science do not demand its use whh 
any other ilgnifi^iutt. I have discussed this matter of the nature 
of impulse rather felly at pp. 37a, Ac , in my book, " Pain, 
Ptoaaure, and AAthetia,” to which the writer of the above- 
mentioned note refers. Henry Kvir.ERs Marshail. 

New York, May 2 

The term “ instinctive ” should, m my judgment, be applied 
to those activities wUch are congenital and wU^ are ids» 
letotlvriy definite! the term "mstinct” betow Mawvad for 
tire sufajMthre and afleetive condition of the pertoiMnoe of ia- 
Ainctive activttiex. Where the doMteneae u tlw icauh of indi* 
vMnal acquiatwn the term " instinctive" shonM not be amdiedr 
though It IS so used by Prof. Wundt and othm Tte modem 




co ntwv tt wy uto the inheritenoe of eequirad dwracten eeenu to 
lender Inebtcnec on the caoBeniUl dement edrieeble. Vn I 
doobtcdly there is en Inherited tendency to iadtsrion , butfaxmi 
the astute of the esse, the eedvity pttfomtd lhriii«fa imitstk>a 
is not conc^tslly definits. - 

With Mr ManhslTs ststemenu eoncerniiifl impulse I cannot 
agree If we say in eomuum ^eech that tne iaitinct to sinke 
is held in check/ we also say takt the’uupulse to strike ta held in 
check The control of our tower impulses is an important part 
<rfour cMwal hie j but the contention that theiaanulaasare “ptu- 
dnced hy the inhibition/ is open to serious eiitieiam. 

4 ThK WaiTBK OF THB NOTB. 


RECENT EXCA VA TJONS A T THE P YRAMIDS 
^ ' Oh DAHShfuR 

'CEW souroiahBve supplied more fitcts for the study 
■a of anthropology thiui the Egyptian tombs, and the 
most important necropolis of Eg^ is situatM south- 
east of Cairo, close to the remains of ancient Memphis. 


Fu i-PccfamlbskxisingtoUwnwnll (found Uonh 7, 1894.) 

This stretches from the villas id 
Abou Koash on the north to 
that of MM&m on the south, 
about a distance of twenty five 
miles. 

To the south, and at the end 
of the great chain of pyramids, 
are those of DahshQr, of which 
four are of stone and two of 
bnck. Up till 1893 the history 
of two of these still remained to 
be unravelled, but in that year 
a large party of excavators, 
headed by M de Morgan, set 
out, and succeeded m opening 
up both these pyramids. It U 
to this interesting woilc we wish 
to draw attention, for it marks 
an important step in Egyptology, 
indicating some of the earliest 
appbcations of saeim in one 
direction known to us, while 
anaent art is at the same time 
illustrated. M de Morgan has 
recently given an account of 
his ex^orations in Le Monde 
Modniu, and we are indebted 
to the courtesy of the Editor of 
that maganne ibr the illustra- 
tions of the finds. 

The two pyramids are of 
hrkk, and covered with a 
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layer of limestone , each one waa surrounded bndt 
wall, which showed the hmtu of laipl reserved frir ime use 
of the royal famil) Round dds wa8 an avenue, kit out 
of respect to the desi ondants of tbc gods , then cMUi the 
tombs of the great people connected with the court. 
Frtan inscnptions found, there is every reason tobofieve 
that these two pmnuds betongml to Usertsen III and 
Amen-em hfit 1 1 1 , both of the Twdiib Dynasty On die 
north side of the more northerly one are the tombs of 
some princesses, four .imong them more important than 
the rest 

These tombs have been plundered, for, owing totbeEgyp- 
tian custom of burying jewels with theur dead, the pytamm 
have ever been a iavounte resort of robbers , ana thus it 
IS that some of the tombs are m great disorder, which 
causes much hindrance to the scientift: research now being 
earned on, more especially as many documents have been 
earned away Still, the plunderers have not strtpped them 
entirely, and the remaining documents and treasures have 
been a most important clue to finding out the dates of the 
pyiamidi and the history of the people they entomb 

This spoliation of the tombs, continued by each succes- 
sive generation, was not stopped till the celebrated 
Manette founded the “Service for the Conservation of 
Monuments in Egypt ” 

Amongst the most interesting and perfect pieces of 
jewellery found arc three pectorals They were found in 
the princesses’ tomb, and had been hidden in the soil in 
order, no doubt, to deceive the plunderers 

Fig I, the first one unearthed, has m the centre^ the 
caitouch of Usertsen 11 , held ^ two hawks, which bear 
the crown of Lower and Upper Egypt The signs of the 
cartouch are made of cornelian, lapis lazuli, and turquoise, 
set in gold, the other figures are likewise set with 
precious stones The other two pectorals are similarly 
executed. The first (Fig 3) represents two men, each 
in the act of striking with a dub in Asiatic captive who 
they are holding by the hair In the centre is the 
double cartouch or the king, and on each side the 
emblem of life, out of which protrude two arms holding 
a flabellum Above them all is an eagle with outspread 
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«inKs haviM w it« cla«> ttte aypibail 4 f etenud life and 
subilit) T)m fifcond one (Fiff 3d ku smulatly an 
eagle uith l y ti yrea d wingl, and iMMa^ it it the 
cirtouch of l/aartten III To tha and left u a 
sphinx Kith the fiwad of a hawk, on lidkware the feathers 
n,aachtti ' ' ' 


of Ammon , aach tt standing on a df^Te, whilst in in»t 
of each kne^ an interceding Asagtic pnsoner 
Tht workmanship of these jmnds is wonderful The 
pcifection with which the preaoua stones are set, and, 
moreover, the dehcacy and freshness of the whole makes 
It hard to believe them five thousand years old The 
work shows how far saence dates back, and is etidcnce 
that m the case of the Egyptuils, the further «e look 
back, the higher we find tb«r culture 
It is a cunous fiurt that when w« comiMire these jewels 
with those of a later period, we should find them far 
superior in workmanship , but so it is for those of the 
time of the Ramessult are but an impencct edition of the 
more ancient ones, not nearly so artutic, nor >ct so well 
finished off 

When the excavations were continued fiic huge barges 
were brought to light it was not till the work had 
continued some tune that the royal apartments w ere found, 
so cleverly were they hidden 
The pyramid of the south is the most southeily royal 
monument OT the Memphite necropolis 1 races are sti" 
to be found of a wUl round tt and ximihrlj situxted 1 



Fla 3.— ftCfonl bshmciDg lo Uwr M III 

the prmcesses’ totaibs at the pyramid of the north here, 
too, we find a gallery of twelve vaults or tombs of which 
only two contain mumimes one bemg King Rx hou Ab 
and the other a pnacess. Queen Noub Hotep 
Near the hug's sarcmduigus is a small chamber, in 
which were a quantity of broken vases and chests and 
m a great wooden tabernacle was a statue of the double 
of the deceased (Pig 4X painted gre>, repreaentwg 
a young man of fifteen or sixteen It is made of hara 
Wt^ dmost black, and it admirably done every muscle 
and vein are pfrfectly placed, and specialists have certi 
(led Its veracity It is a fine piece ccEgyptuu sculpture 
ef which oniyinir good spocuneas hkve descend to 
us Some sawts have endeavouitd to classify what 
has been fbond rtito certain schools, but this is scarcely 
advantageous tall more hat been coUectod 
The well IdMling to the pnneeases* tomb n about 13 ft. 
deep At the bottom is a vaulted btfek passage, which 
fonnerly midqd in a wall As wwa suspected, the 
wall hetng rsnteed revealed a vault containing a fiag^one. 
on which wero jars, ptecea of embalmed meat, and 
other cases, containing mmy things 

KO ifjS, vot si] 
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pertaimng to the toilet No mscnpOonsSwere ftnmd undl 
the flagstone was removed, and a oofibipfought to light 
on *htcb were many textt lydatmg to the name and tide of 
the pnacess As this tomb » so susilar to Aat of King 
Ra Fou Ab, and ii^so dotely situmd, it is n^posed that 
the prmcess was his wife , but nodung has bean feund t» 
c<m^ her nfamage with him 



^.—fesnwafitoubltrfilwJCitia R» iau Ab (FoaadAfnitS >894) 

Ahhmigh X great deal has been done, it will reqmre 
njnny leaw *>f nxrd woik to open up all the tombs in the 
uamhflr necropolis , but general mterett has now been 
awakened thanks to those who have beem die means of 
manng us acquainted with the preceding fiicts , the results 
of future action will be ftdlowea by many 
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Pmf Co»Kn, tte Viet PiwMtnt of dw Ptifa Academy of 
SdoKta, i» now in England, add will dattvtt the dlieoant at 
the Ro)^! InatitatiM to«onow evening On Tueaday evetiing 
he WM entertaued by the memben of the AtfataKoni Clnb who 
ate memben of the Inatltut de Fiance, ekhte « AMocaMM or 
Coneepottdaata. Then were prewnt, npmendng the 
Acadftnie dei Scieneei, Lord Kelvin (Ateodate), Sir H 
Ofllieit, Mr,'' Hnggint, Mr Loekyer, Admind Sir G H 
Kichaidi, 4icMr Sylveiter (Correipondanu) t repKeenUng the 
Acaddmte ^ tmeription*, Sir J Pvani and Sir E. Mannde 
Thompton , teprcienting the Acadfmie dti Beaux ArU, Mr 
Herkomef. l^mten of regretibr nnavtddaUe abtence weretead 
from MtfT Fmokland and Sir Joaeph Litter, Anocutea of the 
Acadfnue dee Smencet , and Sir / Hooker, Lord Kayleigb, Sir 
A. Geikie, Dr. WiliiaiaMn, end Sirli Roecoe, Correipon^U t 
Acadfmie dee Beaux Aiti, Sir J MiUcik, Mr Alma Tadenu^ 
Sir h Borne Jonet ; Acaddmie det Scienoet Moiales et IV>k 
tique^, Mr GoKhen, Mr Bryce, Mr Lccky, and Sir h 
Pollock 

Mk HSRBBaT SrxvLSa hot been created by the German 
btnperor a foreign Knight of the Order Pour le Mdntc Another 
mark of the etteem m which he it held it hit election a* an 
Honomry Member of the Vienna Academy of Sciences 

Sir ARCHiaaLD Gbikik hai;utt been eleeted a Correspond 
ing Member of the tame Academy 

Uk Bacrivnu hat been appointed Director of the Pul 
ko\a Obaervatory, and Dr Hermann Struve wilt incree<Uhe 
late Dr C h W Petetk at Director of the Knmgsberg 
(>liw:r>atocy 

It IS noted in Siiend that Deputy Suigeon General J S 
Billings wilt ihortiy leave the Army Medical Muaeum, of ahich he 
It cuiator, and the f Jbrary of the Surgeon-Genenl'k Office, of 
which he n hbranan, bavmg accepted the chair of Hygiene 
ill the Univemty of Pennsylvanu Dr Bilbngt hopes to com 
plctL his work on the final volume of the great Index Catalogue 
liefore hit retirement 

Dk /okn Am how, whose name it fomilmr to many 
workers ui mictotcopy, died at Birmingham on Monday, at 
eighty ons yeart of age 

Thc death is announced of Prof Franz limtt heumann. 
Honorary Prewdent of the PhytJkaluch Okonomiache C,ekell 
schafl at Konigtberg Prof Neumann died on May 23 at the 
adsaiiced age of ninety seven, having been bom September ii, 
1798 He wot emment in the department of mathematical 
phy sicii, and woa eleeted a foreign member of the Royal Society of 
London in i86a ' 

Amon« other deaths of scientific men abroad, wo notice that of 
Ur John Byron, well known for hu bacteriokigical researches. 
Hewasbacteriologutin the Loomik I.aboratory, and lecturer on 
bacteriology in the Umverttty Medical School of New \ orfc 
Dr Byron IS beUeved to have contracted the ifiaeaiie of which 
he di^, fay inhaling tubercle bacilli while csutying out bome 
Ckperimenta. The deaths are alw announced of Ur O 
Reich, at Berlin ; Dr F Muller, the zoologUt, at Basel , and 
Bngadiet UcMtal Chajiea Sutherland, formerly Suigeun 
General of the United States Amy, at Wadiington 

Th« Harvtian Oration will be delivered at Edinburgh on 
June aS, by Dr, Yellowlees 

The Secretary of State for the Home Department has 
reiiueated the following gentlemen to inquire into and report on 
the manuliutnie, fUliog, and nee M gas cySndent— Fttffi C V 
Beys, Prof H R Dfawn, Dr A. Di^,'*he Rev P. J, Sn*h. 
VO^ 1336, VOL. 52] 




and Pri£ W C l iiwin Mr Rebels F. Reynard, ttnne 
Office, will act as secretary * 

Am*«o under the \S lid Birds Protection Act, 1894, WjMce bae 
been given by the HomeSccretaiyithetHie taking Of dertbyhiguf 
the eggs of the “ Uim owl, brown or wood owl, kmf qeFtd oWU 
shoft eared owl, oonmum buzzard, marlin, kestrel, go Mfi ao h. 
black headed gull, peregrine fitlcon, kfogfi^, dotterd, mven, 
heron, bittern, wotxlcnck dipper or water ouzel, and golden 
plover," IS prohibited m any part of the county of Weftmot- 
land. 

Thb preliminaty programme for the sixty third annnat 
meeting of the British \tedical Assoentum, to be held m London 
from July 30 to August 2, is given in the UntuA Medical 
faumal The President, Sir J Russell Reynolds, will deliver 
hia address on July 3a The Address in Medictne will be de- 
bvered by Sir William Broodbent on the follownng day Mr 
Jonathan Hutchinson, V R.S , will give the Address in Suigery 
on Thursday, August 1, and the Addiess m Physiology will be 
g»en ty Prof E A Schafer at the concluding meeting on 
August a 

At the annual general meeting of the Institution of Ovil 
Engioeen, held last week, bir R Baker was elected President, 
and Mr J Wolfe Barry, CB, Mr W 11 Preece, C B , Sir 
Douglas box, and Mr James Mansergh Vice Presidents. The 
members of the Council are Dr W Anderson, Mr Al^ R 
Rmnie, Mr W R Gallmith, Mr J H (<reathead, Mr C 
Ilawkshaw, Mr C Hawk-sley, Dr John Hopkinson Dr Alex 
H W Kennedy, Sir t> L. Molesworth, Sir Andrew Noble, Sir 
1 J Kewl, Mr W Shelfonl, Mr h W Webb, Sir W If 
White, and Sir k I.eadi.r Wiliiams 

We hate recoiled from Dr P Beighob, Director of the 
Meteurolngiral Uhaervatory at Bremen, the results of the hourly 
oliseriations made during the year 1894, ''‘lb nunfidl values 
obUimeti from four stations m the subtubs. This obsenatory 
forms part of the regular German meteorological 'uirvicc, and 
the results are therefore gl'tn m the form recommended by re 
cent congresses ; but in addition to the presenbed observations 
the work contains other valuable mformation, pbenolngicat 
oljservations, and the dates of freering and clearing of the Weser 
since 1818 This table shows that the most prolonged frosts 
dunng that period were In 1844 5, 1846-7, 1857 8, and 1870-1 
In each case the Weser was frozen over for two months or up- 
wards. We obsene, however, that the puUumtioa of the data 
IS to be discontinued, os that nver is now kept free fur navigation 
I by artificial moans. A graphical reprosentatiun of the prinapsi 
meteorological rewlts gives a ready means of comparing the 
characteristics of the different months. 

The Egyptian (lovernment hate puldished an important 
paper on the climate of Cairo and Alexandria, laiscd on ohseiva 
Uons taken iietween 1886 and 1890, and discusseiPby Dr bngel, 
chief of the Slatutical Sen Ice The work contains a number of 
tables and diagrams, together with introductory text, from which 
we extract a few of the lesulG obtained At Cairo, the mean ‘ 
annual temperatun for the five years was 70* 3, the abiolige 
maximum bemg 118' 2 on Jwe 13, 1886, and the lowest 33°‘8 
on January i, 189a The average yearly number of rainy days 
was twenty ^r, and the amount 1 a inch only* At Alexandria 
the mean temperature was 68* 5, the abeolute maximum Imng 
100’ 6, on May 10, 18S9, and the minimum 43* 9, mi Jomiaiy 22, 
1889 The average number of immy days was forty, and the 
amount 8 2 inches The principal diffenmee in the diraate of 
the two places consists in the dhurrad and seasonal varisiiofui of 
tempeianire Cairo is much the hotter of the ivro places in 
Sommer, but cooler than Alexamiria in the winter, and the 
I diiferenm hi the extreme tempeiatnres are much greater at 
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Cuio, bith tt Rtipudf d«yi and mmou. lUlttivc hnmidit^ 
vuiet much mote at Cairo than at favt it u much 

lower at Cairo in mmntr, and a little Uifher » winter than at 
Akiandna , wUk, on the contrary, dw ilMeth hnnudity variet 
mneh more at Alexandria, being very lyg)) In antnmer and con 
wdeiably greater than at Cairo Both plaeca enjoy a large 
amount of Miiuhine, but fog ooeun oeeutottally, more particu 
larly at Cairo in the early morning 

A MOhi important contribution to the atndy of the formation 
<if Holomitt n made by M C Klement, in the Bull Sac Edge 
OM PuUcmtal at Uyiral After deeenhuig the hutory of 
thecne* of dolomite, the author calla attention to the fteqoent 
occurrence of dolomite m the form of oonl icefo, at obaerved \tf 
Dupont m the Devonian, by R i c h t h ofcn and Mojutonet in the 
Tnaa, and by Dana m the recent raiaed leeft of Metia in the 
Paaiic He pwnu out that while in the chemical expenmente 
that have been made with a view of dolomitiung carbonate of 
lime, cakttt hu always been operated on, the substance of coral 
has been shown by Sorby to be probably aragantte The author 
has therefore earned out a large senes of eaptrimenta on the 
action of tht constituents of sea water (partitularly magnenum 
sulphate) on aragomte, the results of which are given at foil 
length hrom these he finds (1) that a solution of magnesium 
sulphate, in the presence of sodium ehlonde, and at a tempera 
ture of 60* C or more, decomposes aragonite with formation of 
a magnewim carbonate the exact composition of which is difhcoit 
to determine, owing to the impossibility of isolatmg it from the 
residnal aragonite , (a) that this action mcreases with the rue 
af temgarahtre, and with the coHcentratuH of the solution and is 
greatly dimuitshed by the absence of sodium chloride , (3) that 
recent coral is attacked tqr magnesium sulphate just as mineral 
aragonite is , and (4) that the lagoons of modem coral reefs afford 
all the conditions of temiiermturc, saturation, &c , necessary for 
the production of magnesium carbonate in the manner of his 
expeninents White reiognisiiig, therefore, that dolomites may 
have been formed m more ways than <me, M Klement concludes 
that one of the most usual ways of formation of dolomite in 
nature has been the action of heated and concentrated sea water 
in coral lagoons on the aiagorate of coral and other skeletons, 
with fimnation of carbonate of magnesium, which is subsequently, j 
perhaps after solidification of the rock, with the remaining car 
bonate of calcium, converted into maaiive dolomite 

Thx last number of Mathm Vedi me and Ba hnetagi 1/ 
Xeview u of exceptional interest, inasmuch as it lontains sn 
original arhele by Prof Metchmkoff of the Pasteur Institute on 
* the utlra cellular destruction of bacteria in the oigamam 
This article u really a critical comment upon some of the 
cmiclusions deduced by Dr Pfeiffer from his expenments on the 
destruction of cholbia vibnni in the peritoneal cavity of guinea 
pigs. Dr Pfeifler observed this destruction of cholera vibnoa 
when the tatter were mtroduced into animals previously 
vocanated against thu germ, and afeo in the case of unprotected 
animals when the vibnus were injected together with a small 
qqantity of aenim from vaccinated oiumals In both coses Dr 
PfSufier found that they were destroyed au/stele the cells in the 
pdritooeal fluid, and he bebeves that thii bacteria killing flux! is 
secreted by the cellar elemenU in consequence of a specud 
excttatxia produced by the mjectioti of cholera vibnos, and 
that foe inummity acquired by guinea pigs u independent of 
phagocjrtoeu iW Metchnikrtf, howmr, regards thu os on 
episode in thehajde between baetena and phagocytes, and 
mamtams, on ejfcuu. sujiporttd by expenments, that the 
leucocytes seereti^us bactena killing fluid whilst nndeigoug 
a process iiMliijiMinrstinn due to foe injection of Pfeiffer’s 
mixture of vibna 4 eernm, and broth. That although unable 
toengulffoe vtfao^focyaKable still to destroy them by theu 
NO, 1336, VOL. 52] 


secicbons Metebnikoff' pcmti out that if before introducing 
the vibno mixture, a few cubic cenluneties of bicth be injected 
into foe pentoneal cavity, foe Imcocytee will gather tegefoer in 
great force after a few houti^ and if the vibno nuxture be then 
introduced, phagocytocu does take place, and foe chderi 
bacteria are more rapidly destroyed by thu process of intra 
phagocytoau thiw by the extra cellular destruction pcodnoed by 
the conditions of Pfeifftr’i expenments The meebamsm of 
immnniQr u surrounded with so many complicated problems 
that foe search for its sdutaon, whilrt one of the me# interesting 
tasks afforded by the devekqaneaa of bactenolegy, must still 
remain one of the most pusahug and difficult 

Tux current number of foe Jaamal dt Phyngm coi^m, an 
important paper by M P Cone on foe magnetic properties of 
bo^ at diflerent temperatures The author has examined the 
magnetic proputm of a number of inbatancce in fiddi of from 
as to 1350 COS units, and m aome eases for temperaturev 
from I s* to 1370* C The body under observation waa generally 
in the form of a coarse powder, and wasencloaed m a glius bulb, 
which was placed in a non uniform magnetic field produced by 
two electro magntts The force actmg on the body was 
measured by means of foe tonuon of a win. For the purptuts 
of heating the glass bulb was surrounded by a fine clay jacket, 
and this latter was heated by a wire in which an electric current 
was passed, the temperature being measured by means of s 
thermo electric juncti in In foe case of diamagnetic bodies, with 
the exception of bumuth and antimony the author finds that 
temperature has pretiicalty no effect on their magnetic pro 
perties Fusun and allolrupic modification also seem to pro 
duee no effect so that the magnetir properties of a body seem 
to depend not on the arrangement, but rathn on the 
nature of the moluults of the body Selenium however is 
an exception for in this caw the susceptibility is about 3 nr 4 
per cent smalltr m abrolute value m the bquid than in the w lid 
state I hosphorus is another exception for the susceptibibty 
of the different allotropK modifications are slightly different 
The susceptibihty of bismuth mcreases with rue of temperature, 
according to a straight line law, up to the melting pomt, where 
there is a sudden nse The susceptibility of melted bismuth it 
independent of temperature, and is very nearly o Observationv 
made on oxygen shiw that the coefficient (K) which, when 
multipbed into the strength of the magnetic field, gives the 
magnetic moment of the body per unit mass (the author calls 
this foe coeflknent of specific mognetisatioD), is independent >f 
the pressure, and is between 30° and 450” inversely proportional 
to the absolute temperature In the case of aolutions of para 
nuqpietic salts K is also fimnd to vary inversely as the absolute 
temperature thukkupportingtheobservatixibuf Wiedemann an I 
Piessner on this wbjeet Irhua when cold is generally feeldy dix 
magnetic , when heated, however, it becomes much more itrongly 
dismagnetic The rate of increase of the dianiagnetism decreases 
as the temperature nsea , above 300* C no further change takes 
place The author cunsiderB thew changes to be due to the 
firot that glass consists chiefly of a diamagnetic substance, foe 
{Moperties of which remam unaltered when the temperature 
rues, and of a small quantity of a relatively stroogly pan 
magnetic substance the para magnetism of which decreases xs 
foe temperature rises 

Messrs (.rivri s, Phimi and Son will shortly puMish “The 
Fxplontion of Australia,” by Mr Albert F Calvert This 
hook w desqpied to form a corapanion volume to Mi; Cafoert s 
work, “The Discovery of Australia,” and will trace foe 
progrew of maritime and land exptoratiOB flrem foe period of 
Captain Cook, up to racent tunes 

A TRANSiATiON, by Mr W E Baxter, u annotmeed of \an 

Heurck a important tieabse CM foe Diatosnacese It wiUconiam 
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about MOO figom, iUiutmti|« «\ety luwim seaui of dmioKU, 
■ttd mtjr ipacwi found m the North Sw ■adoountnes bonkifaig 
It, mehidiiig Great Britain 

The aeooud editum of “ Flementi of Meiise Sunwjruie,” by 
the Rev J L. Robmioa. lately pubbdicd by Mem Maemillan 
and Co , contahw aevcral eery uiefol addhtons and iin[voie 
meat*. Young manne lorveyMi will fold the rolume an 
excellent aid to the ftody of the theoretieBl wde of their pro 
feiMoa, and would do well to include it m their outfit 

PARTicnMM of editione of Gilbert White'* “hatuial 
HietoryandAntiqnitieaofSelbome ’ have been oomptled by Mr 
Edward A Martin, far the belbome Society Since the original 
edition wai publuhed in 1789, twenty three other editioni have 
ippeared The bit compiled by Mr Martw, givei the date* of 
the vanoos cditioii*, poblisheni, pnnten, editors number of 
page*, and genend deicnptton 

The annual report of the Royal Botanic Gardens, Tnnidad 
for the year 1894, compiled by the hupenatendent. Mr J U 
Hart, fnmiihei evidenee of the practical value of these culomal 
botamc gardens, and of their relation with the central trititution 
at Kew Under the Lconomic Section, information is given of 
the growth in the iiland of the sugu cane, cacao coffee yam 
gambler, vamlla, the Brant nut, and cola and of the principal 
enemies of these crops, and the best mode of combating them 

Wp have received Part 1 of “The hlowenng 1‘lantb and 
hems of New South Wales with especial reference to their 
ecrnomic value, liy Mr J If Maiden, aausted by Mr W S 
Campbell, and issued under the authority of the Department of 
Mines and Agneulture for Keu South Walea The present 
part contams deaenptiona and coloured drawings of four species — 
7 elope* tftetenttem*, hutalyfiut eorymhes*, Aetmatut kehantht 
ind Aeaet* gkaeceKtHi It is intended in this way to illustrate 
the pnncipal Howenng plants and ferns of the colony 

The additMos to the Foological Society’s Garden* duruig the 
past week include a Fanolia Deer [fiervuttUk^ f ) from Hainan, 
presented by Mr Jahns Neumann , a Ruddy Ichneumon , 
(Herpeeta nwi/iii) from India preaented by the luul of 
Hopetoun , a Spotted lehneumon (Herpeetes mpaltmai) from 
India, preaented by Mrs Thompson , a Rosy ia^ Love Bml 
( Agepirmt pmUan* from West Africa, presented by Mr Cecil 
M Bevan , a Rufoscent Snake (/ eptoder* rufettent) from South 
Africa, presented by Mr J L Matcham , a Spiny Tree 
I otcupine (Spkmgttrur jpttuwi) from Peru, a BlosMm headed 
1 amkeet (/hfovfWM yanectpMa) from India, two TuberculotvJ 
Iguana* (Igmm* fubereulata) from South America, deposited 
two Guira Cuckooa {Gmr* pirtrgua) from Para, purchaaed , a 
Tapanew Deer (Cervut sita, 9 ) born in the Gardena 


Oir/l ASTRONOMICAL COLUMN 
The Monph o* rH» Souw Svsiem —The method* 
elaborated by Aigelander and Any for the nuoieiical lohition of 
thii problem have been followed with more or let* venation by 
a boat of inveitigaton A»a rule the deviationa in method have 
iBvtrfved matter* of detail rather than any fieth departure 
Vanouf ai^ipaaitioM have been made os to um mobom of the 
star* themmlvca (mm/wt pecubarts) that the mogaitude and 


The *ooe from whith the atar* aiuadfocted 1* •omcwMl itoited, 
bong lettncted to o’— 30* of decbDStiaa, the mcME hr «bidi 
havebwttofaaervedat lotsdam The atan have beW diviM 
intofaurgnup* according to the BtimAt of the propiir BMtfon, 
with the following results — 
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Stars of tke Second Type 
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The reanit denved from *tan of small proper motion 
of either the Ant ur second type of spectra t* scarcely 
accordant with prevtous investigatKW The Right Ascension 
of the one and the Declination of the other are lennbly 
different fixun results involving huger numben of stars The 
author remarLs, however, that all the values in R A can 
be rendered less discordant 1^ an increase in the constant of 
preceaBon of +0 01 and in Decimation by astumiiw a constant 
negative error in the proper motioiw themaelves Hm we have 

r n evidence that no rearrangement of grouM nutenally alters 
position angned for the apex of the *un\ way , but when 
prooMses sensiUy diffinent in their conception are employed, 
the accordance m the results is not so gratifying for instance 
the attempt to determine the position of the apex from Vogel a 
measurements of the motion m stars in the line of sight led to 
either of the two results, according to the method of ‘ weighting ’ 
employed 

I n 


a ao6i±i3 0 . iS9 7d:>os 

• + 45 9± 9 a * + 5o»±>4 3 

Here if the Declmatiim be fairly satisfactory the R^t 
Asccnsioa is hopelessly discordant On the other hand. Dr 
Kobold’s treatment of the problem according to the graphical 
method suggested by Bessel, a method whira does nut easily 
lend itselfto numerical treatment, give* a fairly latisfactonr 
remit m K A , but tbt Declination will scarcely be aec^ed 
The positioii assigned to the apex by this method is a = 366" ( , 
• - 3* I This result is based un 1425 itais. and ought to be 
entitled to considenble weight if it could bo satlsfactonly 
demonstrated that all ambiguity, which arises from the definition 
of the pedes of the great circles in which the proper motions take 
place, Wl lieen latisfiuMonly removed 1 hu question is still 
jtedue, and while distinct methods nve conflicting results, it 
IS not wise to insist tuo strictly on the direction e£ the motion of 
the solar system 

The Koi aiion os Mars —Among numerous observations ot 
the planet Mars during the last opposition, Mr Peictvol Lovrcll 
gave hi* attention to the measurement of the foagiiiide* of some 
« the more conqHcuous markum Ihe obstt^tons coveted 
36 pcants in all, and were made with a power of 440 on the 
18 inch refiractor of the Liowtill Ofasenratoiy The fim fiust that 
emerged from the ofaservotioiiB was thaS all the longitudes os 
given in Maith s ephemera were afiected by a systematic error 
of about 5°, or, m other words, the Martian features Wenr 
retarded by ifooat twenty mmnles m compared with the com 
puted tunes The cause wggested for the ducrepaucy between 
the calculated and observed posittoos is that the received tone of 
routionof the pfanet u a tnne too small, and that the knwtude* 
are consequently fallmg slowly b^ind their predicted tlm of 


direction of uese motions nave no connection with position, or 
(hat, m general, all these motions take place with the same ai^^ 
veloaty parallel to the gafautib atele Stan laay be grouped 
aceoiduig to their bnlliancy, or the amomit of their pn^ 
motion, or they may be arranged with mote or leas umenuity 
according to thmr apparent pooition , but when the final equa 
tion* are solved, the icwito are firand in be fairly account 
Tins fact hu been recently demonstrated by M Fannefcr-'- 
who, to vary the proUem u much u nainbie, hu baaed 
investigations on Ac type of spectrum pnesented by the star 
NO 1336, VOL. 52] 


A somewhat similar discrepancy appear* to have been noted 
by Prof Keeler m 1893, who oscribeq It partially to the cimstant 
error m estimating the position of the dfameter of a huge disc 
{AOnpkpitealJetmi*!, May) 

The Sun 8 Siellak Magnitude.— A new method of com 
putingthis important constant, being thenumber representing the 
shn's toghtnes* on the tcalein whsoi the migmtikw* of stars are 
MpreiCtttcd,hubecttemifloyedby Mr G«e (dTwswfofav, June) 
Taku^ one of the outer planeti, the known sue ana distance 
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emble us to d«tcfaune the frtctioii of micft whidi it 
nicetviii undcMicctingforUietlbedOitttieMy toakaWtethe 
bnchtnesi of tbe Nn in tenni of that of fht planat, the exact 
ateliar magnito^ of which tan be fca n d hf <Unet meaMtement 

tiow finds that the s^ " ' *' — *- 

IS seen fiom the son, ii 

, , square seconds Di' 

Ji n henuqibere by the latteSt tt m found 

wrfacL of Mars were a perfect reflector, the son as seen irom 
Maik would be 8,940,450000 times bngbUethan Man appean 
*■““ -n Ofmoaitian 

the refleetmo o_„„ .. _ 

r must be raised 
n dtstanti i 5337 so 


ware too fcint to show 9th magmtnde dais wi 

expowre , fbrfaulu wderekment t for aiutakes of setting , and 


square of o 5237) we mt the Iq^t of the si 


n the 


IS number on the faaau of a Ih^t ratio of _ 
t NTespondinf' to a difleitnce of i magnitude leprestnu 34 9 
m-igmtndes Prof Pitktnim a photometric meakurements show 
that the stellar magnitude 1 f Mara at mean opposition is 2 35 
so that the deduced stellar magnitude of the sun is 27 15 
Similar calculations from the data relating to Jupittr give a value 
if -37 t7, and ftom Saturn -27 11 IriouLh agreeing ai 
remark^y among thcmselvei, these new valuts diffir vtry con 
sKlembly from the value hitht.ito adi ptul, namely - 24 5 1 he 

new value, however, receives confirmstion in the fact tnit it is 
very nearly equal to the magnitude which a Centaun would 
aiMime if It were lirought tithe suns bstanee from the earth 
akfcuffiing the pardlax to be o 76 the speetrum f this star 
resembling the spectrum of the Min 


im GREhNWICH OBSERVATOR} 

'piIL Report of the Astronomer Ko>al to the Board A 
Visitorsofthe Royal Observatiiy, (ireenwich was read at 
the annual visit-iUon on baturrla) A few of the developments 
made during the year coverul by the report and kome < bserv t 
lions of mterest, are referred to in the kubioincd extracts 
1 rovikion hak been made m the Navy Lktimatei for the erer 
tion m Oreenwich Park of 1 magnetic pavilion f r absolute 
determmationa of the magnetic elements and the (dans xre new 
beuig prepared in the Director of Works Department It ik 
uropoaed to estabbkli this lUation in the immeduite ncightwur 
hood of the Observatory and at such a distxnce that there 
would be no suspicion of disturlianee from the inn in 
bml^ngs 

Work wiih Luimoruis 


The fhnt and crown discs for the new nhotngraphu telesci{ 
of 36 inchea aperture, the gift of Sir Henry Tbumpkon, hav 
been received at the Observatery The details if the design for 
the mounting have been carefully worked out and good pra^ress 
has been made with the mechanical work 

The 38 inch refractor has been in use this ughout the yexr -ukI 
ik quite salis&ctory It moves easily m K \ and l>ecluixtion 
the new si iw motion screws work successfully the water clock 
in general drives it with great precision, an I the performance of 
the object glass under gi^ atmukphenc conditions is admimble 
Various improvements in the accessories of the instrument have 


unberof plateiwilliicedtobe rejected in fature for these eauaes 
The total number of relwhal fields photographeit since the 
commencement of work for the chart la 43s, and the total 


. IS while the khuttu of the dome was 6 

repaired 

SiRt IIUlscOIK AND HrI lOGRAPHIC 0B8XR\A110\S 
Since 1894 December 19 when the spectroscope wsu brought 
to adjustment 98 measurea have been made of the displace 
enl of the 1 bne in the spectra of 13 stars and 16 of the A line 
- j the spectra of four stars Some expenmenu have also been 
made m photegmphing stellar spectra, to give data as to the 
— ork 1 1 be d me with the new photographic spectroscope 
Ihotogriphs of the sun were taken with the Dallmeyer phot > 


with It 


equatorr . 

photoheliogra^ up to October 15, 

when the progresv f the — 

further r- *-■ 

liy that 

preservition In ill with one photoheliugraph 


^ , , the other a 

record of the sute f the solar surface has been secured m 213 
days dunng the year 

The mean dally spilled area 0/ tht sun was only slightly 
smaller m 1894 than in 1893, the marked falling olT inthespnng 
of 1894 noteil m the last report being followed by an increase 
dunng the summer months Fhe numlier of sun spots vvns 
grewter than m 1893 The spnng if this year has sh wn a 
(iecline I th in the numi cr and urea 1 f sjx ts 

MtlNIIK OnsiRtAiioss 

The vsnatuins if magnetic declination honiintnl f rie 
and vertical force and of earth currents have been registered 
photographically and accompanying eye observations of 
absolute ileelmation hiruontal force and dip have leen 
made as m 1 inner years Increased magnetic activity was 
khuwn in the year 1894 and great disturlances oriurred m 
July 30 and VulusI 20 the spot of light t f the vertieal f rce 
magnet on the t rnur date, and the spots of light if the h n 
runtal firce and vertical force magnets in the Uttir having 
iiaskcd 1 ry n I the range of the registering sheets for si me h urs 
In July an 1 Vugiisi ihe disturbances m the earth current 
registers mused by Ihe South London 1* lectnc Railway showed 
a great increase which is prenunal ly due to the expenments 
then being ninde m the use of motors on the carnagis if the 
railway iniUeail i f separate locomotivev 

Die foil )w mg are the pnncipol results fir the magnetic 
elements fir 1H94 - "»• 


o^pted t 
made 


photogra(fay, for uae ahth tl 


Micromater msaoures of sixty three doulde klars have been 
made , tn 37 of these the distance of the components was under 
l”, and m 13 it was 0 5 or under The most remarkalile of 
thCke meaMires arc thooe of « I cgaai (B 989) Tlie eumponents 
of ihia star, though only o 14 apart, were distmetly separated 
widi a power of ^3a 

Measures of the positions of satellites of Mars near elongation 
we{e made on two n^ts Several alilcmpts were also made to 
measure Jupiter s fifth satellite but tiK results obtained were 
discordant A senes of measures M the polar sndequatonal 
dtameters uf Jupiter and hu satellA wm made Measures of 
the dimensKnis of Saturn and his lings and the positions cf the 
satelbtes have alslt been made and are bemg continued 
With the oatrographic equotorud wj pdates with a total of 
145a expoauret, have been Mien Of amt 163 have been re 
jected for van^ tcaiont, auch as —partially fogged plates, 
becauae the reticules wcM not clearly printed, because the images 
NO 1336, VjCJL. 52] 


Mean licbnatim 


Mcon dip 


17*4 6 West 


In the year 1894 there were ten days of great magnetic div 
turbonce and thirtein other days of lesser disturbance Tracings 
of the photugrauhic curvu for all of these days are being mode, 
and will bt pubbshid in the annual volume accords to the 
arrangements made with M Maocart The calculation of liurnal 
meqwaluiev from five typical quiet days in each month haa lieen 
conUnuetl 

MS1»UHi1U)«.ICAL OBkKRVArtONS 
The registration of atmosphenc pressure temperature of the 
air and of evaporation, pressure end velocity of the wind, 
rainfall sunthine and atmot^iene electricity haa been cun 
Unuomly nuuntained, except that dtiruig the winter the register 
bf atmospheric clecthcity was mtenupted dunng the gr^er 
part of I<ebniaiy by freemng of the water m the exit 
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The maul ten^MMtnre of the yaur 1894 WM 4919. *>«n8 ^ 5 weaved 
above theaveiifreforthefiAyyeu>i84i-i89(X The eevae froat Natwnal 
which let m on December 30, and contmM with ihght inter and othe 
mmoB until Maieh a wm the moct mmtrkahte meteorological of the p 
feature of the year The txdd wave, defined ai the period during Chicago 
which the mean daily tempecature was bdow the average, ex WorU*a 


which the mean daily temperature was bdow the average, ex 
tended from i8m December 30 to 1895 March 9. w* » 
from January 14 to ao and on March 1, a penod extending over 
icvcnty daya m all The total defect of mean daily temperature 
below the fifty yean’ average dunng this penod was 489*, or 
7* o per day 

A companion with some of the c Idest winters since 1841 is 
given m the followuig table - 

Total defect 
Number of meat duly 
Penod of cold »oi>e of days lunpuaiure 

1845 Jan ay -March ai 54 441* 

1855 Jw 10— heb 34 46 467* 

1870 Dec at— 1871 feb 3 45 jao 

18M Jan 5 March 18 73 408* 

1890 Non as— 1891 Jan aa 59 560* 

i8m Dec 30—1895 March 9 70 489* 

The cold on the four days hthninryfi 7 Sand 9 wss jnr 
ticularly severe the mean temperature bemg 18* 6 or ao* 5 below 
the average of the 50 years frmi 1841-1890 and there is n> 
other instance of four eonsecutiNc days since 1841 with so low a 


received the supp ri f 1 rof Gopde. Director of tlw U S 
Natioiial Museum I r if Wilson, of the Smithsonian hiMit BOUB, 
and other repreaentatiM men In thelummer of 1893, n nfember 
of the prominent citi/cr s jf Chicago mtolved ‘ 1 1 etWbiMh m 
ChicafO a great museum that shall be a fitting memorial of the 
WoriJs CoTumbian I xi sunn s' ^ • 


The lowest temperature recorded 
dunng [the svinter was 6’ 9 on February 
8 the liwest temperature in helniary 
since iSar the next lowest lietng 7 7 on 
1845 I^tbruaiy la I ower temperatuas 
have beui rostered twice smee 1841 
V17 4* on i£|i tanuary 9 and 6* 6 on 
1867 Jmnary 5 Tht mean temiieraiure 
throughout tht whole of Itlminry wju, 

38° 9 or 10* 5 1 el iw the 50 years 
Nsenge Ihc mean in helmiary 1855 
Nvas 39* a 

Iht mtin tally hirizcnlal mnenient 
of the air in the twehe months ending 
1895 \pnl 30 was 383 miles which is 
slightly above the aNcrage Tht greatest 
movement wxs 867 mil^ m December 
aa and the least 50 miles on 'August 30 
The greatest pressure of the wind wxs 36 
lbs on the >^uare foot on Mxrch 24 
with 1 veloiiiy of 56 miles in the h )ur 
During the gale f Decimlicr 22 (he 
greatest preaiure recorded wxs 30 Us 
with a NeloLity of 50 miles in each if two 

The number of hours of bnght sunshine 
recorded dunng the twelve months ending 
1895 Vpnl 30 Ijy the Campliell St ikes 
instrument was 9a8 out of the 4454 h airs durii^ which the sun 
was aboire the horizon, ao that the mean proponion of sunshine 
for the year was o ao8 c instant sunshine limng represeiued by 
I In the corresponding penod fir 18934, the number of 
hours of sunshine was 13^ and the mean priportion of sun hiiic 
was 0306 


rJ^^£ HELD COLlMblAS MUSLIM 
'T'Hl!. museum fijunded to commem ratctheWorldsCoIumbiBn 
Ixpcsition at Chicngo has reacheil a stage which enables 
It U) commence n senes of publicaUons deugnM to present ti 
the world the results of research < inducted under lU suspires 
The first of this senes u before ns and is dcNOted to an histoncal 
account of the movement that resulted m the establiifam nl of 
the museum From this descnption we extract the fbltowwg 
sketch of theenriy hwtory of the museum «ik 1 of the general 
charactef o{ the contents. ' , * 

The fonpation of a museum atChiugo after the Columbian 
ExpoMtioty vraa suggested by Ihrof (‘utiyuii m 18901 and 
NfJ. 1336, VOL 52] 


munificent gift firom Mr 1 id I |,ive confidence in tte assured 
prominence and success of the museum Mr G M Pailman 
followed with a subs< notion if too 000 dollars, xnd a Uke sum 
was contnbuted by Mr H N lliginbotham Mrs M I) 
Sluigisgave 50000 dollirs ml a number of other dooatxins 
for various amounts were m-idc as well as Ixuusition stock 
having the approximate pxr value if 1,500000 Oollart. With 
these funds m hand the museum committee felt justified in 
makingextensive purchises mdudingtheexhiUtsfrum Paraguay 
leru, Java Sainra the Ihgtnbeck collectiin xnd the Want 


dollars, to the museum mil other donations of m iterial f illowed 
Many exhibits were purchased at the close t f the I xposition 
and these furnished the brood foundation upon which the present 
cnllecbons have been built (,reet gaps in tht cmtmmty of 
separate sul^erts have thus I een 1 a large degree ibviated untd 



t dvy, ft m me end it the museum t the thii cm lie traced 
the St iry of nature md f tn m an 1 his w rl s 

Tht collecti ns illustrating ee 1 igy m Iht n useiim xa gr ujad 
into SystemaUe t e ilogj md 1 cunomie I t il gv In the firmer 
division there art nb ut fiveth uvand jiulcont T ei al specimens 
many if them espeeiilly instructive m I vxluxl ic intf is ininy 
speamens of niinenls eusstfied ae ordm,, t the ehemn al on 
staubon of extb species 1 he illecti 1 f meteontes m the 
same divisi n indudfes seveni very large specimens nntal I) the 
meteoric stone from Phillips Count) K^sjs weighing 1184II1S 
I twi masses weighing rtsfsi lively 465 and ^44 Ifis with several 
smaller ones from the mete rile if'lfie Kinwa t lunty Kansas 
two masses weighing loi ) and 363 lbs respectiv c |y iml sev eril 
smaller ones oT the ( aflon Dtxblo Art/ >na meteonte al mt 
650 individual aerolites cf the WinnehagiC unty lowx fall 
•md many other specimens I hysical geigraphy structural anil 
dynamical geology, an I litlvlu^ are alsi well represente I m 
tha division of systematic geol gy 
The collections of the divisim of Icon niic t eology were 
ibtamed through the C hiif f thi IXiiartmei t f Mines Mming 
md Metallurgy of the Worl I s Colombian Ivtj isition fir in e\ 
hibtb made in that exp isilion lleii^ designe 1 1 illustr ile the 
practical bearings of ine science of ge ilogy they consist i hiefly 
of apecimcns svluch sh w mi des of occurren e in nature of 
mlnenla having economte importance and the localities where 
they may Ira oluaineil In tdihtion t lht»t however ara 
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man) illtutmtiona of the ptucMMa «mpttQi«d tfi the esttactMo 
and trcaimtnt of imneiala of oiwl and of the ap|tlication of 
multinx prodocu to human arta and ladiutrlaa. 

An immeaae amount of material, aiMtnrtre of the boUny and 
foreatry of aS paita of the worid, came mto the poaMMon of the 
muaeum at the cloae of the Experitlon. These exhibita ate 
gradually beiog anranged in geogfaphical aequence, twt some 
time must riapae before all the nectmcna can oe folly identified 
and labelled. 

The Department of Zoology inelndea all the claaaea of 
animals exc^ birds, and luc large halla of the museum building 
are aet apart for the apedmeiis bekaiging to it The mounted 
collection of turds in ttie Department of Ormthology is eaten 
tiaily one of comparative omilhohmy, in which the bud fiuina of 
the worid it represented by tome 6^ species. North Amencan 
bird life is at present <mly repceaented by some ito species out 
of a possible 835 Among the treasures of which the museum 
M Doast, howesn, is a pair of the now (probaM) ) extinct 


tranuerred to the muaeum at the ciose of the h xposition A 
number of other smy important cnllectlnns, reiiresenting primi 
tive culture m many widely separated regions of the world, were 
also obtained Brionging to the Department of Anthrt^logy 
are psychological and physical laboratnnes, and collections of 
cniuc casts, Ac , illustrating the physical characteristics of man 
During the Exposition a mmt group of exhibits had liccn 
brought together within the De]«rtment of Transportation, to 
illustrate the evolution of the carrying indiixtiy, beginning with its 
inception in remote times, and extending down to the present 
day These exhibits were transferred to the museum Iniilding, 
and largely augmented by collections fioni other departments. 
All of this material, together with a nunilier of exhibits tllus. 
trating other industries of espectal importance to avilised man, 
including ceramics, the textile art, the leather mdusti) . jewel 
leiy, &c , have lieen brought together in a Department Indus 
tries. The collections in this department have been arranged 
to show, as fer as possible, the more inijxutant steps which have 
led to imjirovemem in handiworlv, or progress m the invention 
of those implements, machines, and iirucesses w htch have proved 
to be important fectors in the vrorld's matenal development 
Although but a few months have elapsed since the doors of 
the museum were publicly thrown open, a course of popular 
lectures have lieen inaugurated, a publicatioii series estabbshed, 
and several scientific expeditions sent into the field for augment 
ing its collectiuns. In these and othei directioiis, the hield 
Cwmbian Museum appears to be advancing aloiw the path 
marked out for it, and performing its |Mrt in adding to tne 
wodth of Western civilisation and culture 

PRIZE SI EJECTS OP THE hRENCH SOCI£t£ 
HENCOl RACE MFNT 

'T'lli' prires ami prize subjects of the hrench Six'ielfdhn 
* couragement pour I’industne iiatlonale, for 1896 and 1897, 
are described in the BuHttin of the Socist) The Society’s 
Graiul I'nre of 13,000 francs will be given this year to the author 
of the diviiviry moat us^ul to French industry The foUowuig 
list shows the arrangements with regard to the prizes of the two 
succeeding years - 

1896. 

Grand medal to the author, of any nationality, of works that 
have exercised the greatest influence on the progress of French 
meehaiucal arts dunng the pnmediim six years 
The Ilenn (oflard mire m (ioooirancs for signal services .. 
French industry The I^rmcntler prize of 1000 francs for 
researches tending to improve the material or prncetses of agri 
culture and yimsntary indnstriet. The Mesleni prize of 500 
franc* fbr the author of an ap|dication of physics or chem*— 
to electricity, ballistics, or hygim. 

In the lecttpn of Mechanic Arts, a pnze of 3000 firancs is 
_«■ — j z*- jjg,, motor fed with some commercial oil Other 


1, whan working, 7| kilograroinw of 

■team per how and per indicated horae-powSr , aooo francs to 
the mamiiactwcr vriu> first producct, m ech a ni ca ll y, hnen threads 
of whiA at least 100,000 metres go to one kUagyatninei ofi 
rimoase of hamp, Ifoooo metres per Ulogramine ; aooo flaoe* 
fir an investifstion, or a method tending to prermt. or ak least 
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reduce in amount, the It a l i igsi , known as ‘'ftdteaanx tnbaa," Its 
marine bollet* , looo feaacs for the best memoir on die cort 
price of rite motive power of steam f Awe* for a smaU 
motnr suluble fbr a home workshM and which will work 
by the use of some simple power avaflaUe in the house, or by 
energy transmitted from a central station; sooofranetfbrnnptove- 
menti intheprocesactofrettb^linen andbampbi indurtrial nae 
The pnaes offered in the lectian of Chemical Aits are t 10(0' 
franca for the utilisation of waste pioducu, aoo(> firancs fiir a 
work or memoir of use to chemical or rnemHuigical industry ,. 
aooo (nines for an experimental study of the physical or 
mechanical properties of one or more mettls or alloy^ selected 
from thoae which a“ *“ ■ 


ofeanca fw a new 


anhydride, ac r— , 

of chlorine , 1000 francs for the discovery of a new alloy useful 
to the arts , aooo franc* for a scientific study of combustion m 
the furnaces used for the production of gas; aooo firancs- 
for an investigation of the expansion, elasticity, and 
tenacity of ceramic clays and covenngx 1 1000 francs for 
the substitution of sulphuric acid in dymng, and e^xmally in 
silk dyeing, by another compound which will give to the- 
fibrex the deviretl stiffness, without exercising any destructive 
action I aooo francs for an foveadgatlon of the phystcal aiul 
mechanical properties of glais , acxxi franca fbr the discovery 
of processes rapalile of yteldmg, by certain chemical changes, 
us^I oiganic pnidiictt, such as quinine, cane-sugar, Ac , aooo- 
francs fbr an invevt^ion on an industrial process of which the 
theory n but imperfectly known ; aooo francs for the produebun 
of cast steel or iron having uiefol properties, by the incorpora- 
tion of a ibmgn vubvtance 

In Economic Arts the following are the prizes and subjects. A 
prize of aooofrancK for the invention of a new procesi in which at 
least o 800 kilwrammes of petndeum can he UM without danger. 


economy t tooo francs for the duKovery cf method ti 
the number of chimney fires, and rMuce the damage which 
results from them aooo francs for an incandescent electric 
lamp of one tenth candle power when a current of 0*05 ampere 
is passiiig through it at a potential of 100 volts. 

In ^nrulture the prizes and subiecta are as follows — aoo» 
franc* Mt the liest invettimuon of tne comparative physical and 
chemical constitution of the soils of one ot the natural or agn 
cultural regions of France , 1500 franca for the best varieties of 
barley for breaing, 3000 francs for the re-establishment of 
vineyards on chalk soUs, 1500 firancs for the introduction s^^ 
culture, on a large scale, of a 1* ' ' ' 

the best study of the culture o 

"TUice, and of the ' 

the qualire trf v»L.-_ 

A pnre of 1000 firancs is ofiered for the discovery of a plastic 
matenal, similar m ajipouance to some stone, marble, or onck, 
and hard enough to be used either for the insides or the outsides 
of houses , 1000 francs fbr the discovery of a pnxxss to prevent 
woods used by caipenten and cabinet makers from deformarions- 
by atmosphenc influences ; l(xx> francs for the author of the 
memoir on some practical process other than a chemical 
process, and cajable ofbeing atmlied in the workshop, fbr the 
detection of adulterated Fortnnd cement. 


motor weigRiiw less than fifty kilogrammea per horse power 
This prize is ulleretl with the luea of furthering the problem of 


culauon of an aerial mac^ne. 

francs for improvements m the manuj^ure of perinanent ihiuz- 
nets , and pnres of ^00 franca fbr an investigation of alcoholic 
ferments, and aooo franca for the beat investigation of the deteiiotta- 
tioo of Oder, and the nieaaa to prevent toe changes to which 
the loss of vivacity is ^ - 
The prizes arc ope 

the memoirs, and d^nptioniof m 

Framdi. Models, memoiis, deacnptwoa, and spednwna intend 
to compete fat pniea must be sent to riw Secidtanat de la 
Sodfit^ d' Bn c o u w ige o ient pour Fnidnitrie nattonale, 44 ntc d» 
Rennes, Fkris. Competitois fbr the prizes of 1896 ttutt send in 
before the end of the present year , the latest tiiM for entering 
memoiis. Ac , for the 1897 competition is the nd of 1896. 
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RECENT OLACIAL STUDIES IN 
GREENLAND^ 

TOURING the niininer of 1894, Mr Chunberltn wee etMtUod 
^ to devote waietiiM to tpekHoalitadyflf the gM*tiaa«f 
GfeenUnd, and the rendu of lus ohwrvstioi»«BC n mtereOiagi 
that all Molopiu who «e^ to intcrpcei the reoordc of the " Great 
Ice AgCi wiu gladfy nudce acqiWMntance with them Sddom 
baa a geologiit 10 experienced in the nudy of idapal drifts and of 
the pioblemt connected wuh them, had the nivaiitaKe of exam 
mum the behaviour of ice in the Arctic eapons. 

rils ohaervatioM were specially directed to the way m which a 
glacier gathen iq> detritus along lU course, to the way m which 
It camea It forward and finally puu It down The main problem 
he sought to solve, was connected with the basal matenal of 
glaciers, dfbns whi^, of couise, is hugely concealed 

In eompamm the ghunation of Greeiuand with that of the 
mainland of North America he had U> bear m mind, that for 
the most part the contuiental drift is spread over a laat |dain 
In Greenland the ice fields rest mainly on nlatenus firing^ by 
rugged mountains and he sought for a tract tree firom sum bor 
dtfUig elevalioas Thu was lound at In^^efietd Gulf, where the 
borderland u a plateau about aooo feet aboi e sea level , and where 
the margin of the great ice sheet may be studied on relttively smooth 
ground, (M undulating ground and m lobes or tongues that descend 
the valleys Of the thirty or forty glacial tonguea which descend t j 
wards loglefield Gulf Jess than one thud reach the khuie, am] 
'scarcely one half of these discharge nouble icebergs The 
majority temunalc m \alleys whose Inttotna ore formea of glacial 
slebns, and whose lower gnuhents are moderate 

The fact that great part of Greenland appears to consist of 
nncient gneusic rocks renders the debns more or less stony and 
arenaceous, clayey material is rare Almut Inglefield Gulf 
however, the older rocks ore covered by thick layers of sand 
Slone end ohale, traversed by basic igneous dykes. Hence it is 
possible there to tell how late the ertalies from this sedimentary 
sines were introduced into the ice, to ascertain what courses 


I ^ feet or more Die layers of let 


the glacier, whereas its hack ly affected only by rays of low 
slant 

The stratification of the glaciers attracted particular attention 
The ice svm found to Iw almost as distinctly liedded and 
laminated as a sedimentaiy rock The vertical &ee was seen 
usually to iiresent two great divisions — an upper tract of thick 
obscurely laminatui layers of nearly white tee, and a lower 
hminaled tract discolour^ l^ debns \t the hose there is 
usually a talus slope and stonetimes then is a moraine In the 
lower portion of the ice there are hire and there, interstratified 
layers of sand and silt rubWe and boulders These vary from a 
mere film of siH to a heterogeneous mixture of dfbns and ire 
several feet thick Ihe ditntus lo usually arranged in definite 
and limited honrons the ice sb se and below bang firm, 
clean, and pure Often a fragment if rock, nr a boulder of con 
siderable dimaisions will be several limes thicker than the silt 
layer, and it prijects above and bekiw into the clean ice The 
slebns layers though often regular and persiitent, fmmently Uiin 
out and disappear Lenses of debns slsii appear, and the layers 
are sometimes doubled bock upon themselves 

The UmiiM) of the ice are somaimes very symmetric straight 
and pati^l, but often wavy and undulaUng In many uistanccs 
they ate giMly curved or contorted Thus as Dr K von 
Drygalski nos remarked, they closely simulate the foliation and 
contortion of gneiss 

The difbns belts, which are essentially parallel to the base of 
the glacier, are confined chiefly to the lower 50 or yf feet but 1 
they occur up to lOO firet and perhaps to 150 feet They art I 
more abundant at the sides of the loties than in the centre a 
nolnUe portion rf the ddbns having evidently been mtruduced 
after the lobea wen formed Thuv the detritus appears m<Hl 
abundant in riaacr lobea which descend as caunctv or crowd 
betwMn cknuT hiiwfinir 

In roeetnig obommnthe basal beds of the glacier sometimes 


Not are the f iwu ms of the fca twisted, but ftaqr at* at 
tunm fmrtml md fiuhul and olongtito fiuilt plane ^ WUBse 
irsMiffccted by drag is m fiuilted rocks. 

The general Mraiifioiti n f the lee had its initial sums in the 
onguial snow iUK , an I the seasons donhHiiiit devekmea Mmial 
subdivwome Thi mon khnite partings and theintrodaetfotiof 
‘h« Nyots rf debns, ar si thr ugh a aheoring movement ba t sli cea 


lol process >f mirusi 
o a large liuhs f r r1 


ddbns, apparently niblicl fr m the sur&ce of the rocky dome, 
were earned out alnioki h wii nially mio the see in its lee Some 
of these were abort, while ihers extended several rods into the 
ice, passing mt > the bxly f i instead of follow mg lU hose At 
one point the overihrusl f the ice reached such a degree as to 
carry the earthy layers bli juely aeross the tfockiiM of the 
gloaer, produang a markeil iincmfurmit) 

In another instance vunilar features were observed below an 
ice cataract longues f Id ns having thnr ongin in the 
boulder clay below the (.Iscitr were seen to reach out mto the 
basal portion of the u t is th lugh they were being introduced 
mto It by the difieiential m vement of the layers upon each 
other thus when the ice is forced over a prominence it settlea 
down a htile in its Ire and is then proucteu n mewhat from the 
thrust of the ice lichmd 1 he next ice that jmsses over, being 
prevented by the former j ni m firom settling down at once, is 
thrust forwanl over it this is accomplished I y the bending 


move soraewhxl forward and in time to join the common movmg 
mass carrying the iverthnisl layer of debris between it and the 
III hyer above 

It apjiexrs I vi ms that thi. ice m the lee of a rocky prominence 
moves more slowly than that above hence the doubling of the 
hunme upm themselves Mireover there is a gradation from 
lammx that simjily Mifiered Icublingup to layers that obvwnsly 
shvxral upon each ither sn 1 produced mamfim unconformity 1^ 
mrthnisi 

bvidenii sh wtd that tht more solid (blue) liands in the ice 
are produced I y excepti >nal jvresMire m movmg ovtr rugnnties, 
and that thtir )xisitmn m the ice is parallel to the ice movLirunt 
whde at the same lime blue 1 xmls may be developed nearly at 
right angles aftii thi manner if slaty cleavage 

Summarising thi above i mlunons it appvnrs that stratifies 
lion inginatul m the mnjunbties of depomtion imphasised 1^ 
mtercunrent winds rams and sii facr meltinn that tne incipient 
stratification swy have I een mtinufird by tne ordinary processes 
of lonMilidolion thit the sheanrg of the strata upon cm other 
still fiirthtr anjihaMsi I the str tifkwti >n an 1 developed new 
horizons under favjurable c nditions that l«sal inequalities 
intr xluced niw 1 lanes if stratifi ation acci mjxmied by earthy 
debns and that tnis pr iissiMuidcrl itself so fir as iveil t ifbrm 
vinmmuti lamini 

There u> mv live 1 in the f rigoing concipti ns tht idea of an 
Kt layer actini, as 1 unit f moveniitil at any rati there is 
riKgmstd in nv idualit) if movement in tht layer This view 
in\ Tvea the idia of ngtditj rathei than v isi isity Tht intro 
dnclion of earth) maieml ml the ice layers mvolvea the ulea 
of thrust rather than yiiill Tht pirture is n t that of graviu 
n n pullmj, a thick still biuif flown the lit side of a rocky 
pruminenci Iwl >f a nj,! I boly thrusting itself over the crest 
by means »f a tree m thi rear 

1 hi evtreme fregdity 1 the ret is fhffk ult to harmonise with 
Ihe idea of vuasisil) Whirevtr the ut pasiad ovtr an undula 
tion of even modeiate dimtnu ms it was abundantly crevassed 
There was no indicati n that boulders descend through the ice 
as heavy substances Outen I through vim. ms bodies Ihc 


ohrtade , at 0^ tima, Ihe lanuiue of ite are much crumpled 
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as heavy substances Oisten I through vim ms bodies Ihc 
ngidity Old not jirevenl c mortions and ibldmgs of the lamina 
turns, such os take | lact m crystalline rock, Mt fiuiltmg and 
von structures sis > occur and thtre sterna n i mure occasion to 
assume vucamty in the one case than m the Iher I sen if a 
certain measure of viscosity lie admitted, it d ns not iollow that 
viscosity was an essential agency of motion The crysulline 
body may readily Ire made to change lU form by the removal oi 
porticlea fiann one portion by melting, and their attachment at 
nther pesnts Ire 1 onj^xlt m Mt not, apparently, by tht flowing 
of crystalhseo particles over each other m thtir crystalline 
COBdltlOQ' 

It has neun already ixuntefl out tlaU much basal matenal 1 
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carncil in lower layers of ice. U «m abo • taatur ti ' 
frequent ofa*|nr«Mion that d^bri* U« tmdtv Uw ka 
thi ire vimeffaMa puthet thii aloai;, ukI tnieriinM dUm oM^ 
It At the cud of the glacier the (UM> MtUa the ice w frW 
by melting, and accumulate* oi a taht-dope. IIU aometlmea 
nrutecti tba hawl layer* from meltiaCk <md they Iwcome at 
len^h inoorponted in the growing accimittiajkMi 
It appeared, from the dagea pnaented by the leveral glacien, 
that where the tee i« ilowly advaneh^ the toluMdope gradually 
grow* forwoid and cafutitute* on emSuthmeiit, upon which the 
glacier advances. It thereby gnuMk up lU own pathway In 
odvanoe On leeing this process, out is at no Iom to understand 
how ke con advfnce over fields of.|ai|d or soil without in any 
way disrupting them It buries theni befim it advances upon 
ihrai ^ 

Whore the frontal matenal occutbulotes in a large mass, it 
opposes such a degree of resutonce to the ke.that Us layers ore 
curved upward on the inner slope , and if the glacier subs^ently 
advances, the ice rides up over the tnomiiie Several such in 
stances were observed, but hone wo* seen where the ice showed 
any competency to push even its own ddbns, m noUble quantity, 
in front of It The ice 1* weaker than the moraine as a whole 
Great quantities of wow are carried by wuids from the region 
of the grwt ke*cap, and this spow m» be lodged in smmrnsr 
heaps m the lee pf the terminal motaiiBs. Huen a bardcr-dnft 
niay have a br^lh of froih 1000 to jooo feet It becomes 
solidified sfrer the bshion of a glacier, and ma) serve to arrest 
or defiect the mam ice , for it was observed that the basal layers 
of the ice in places curved upwards on encountering the resistance 
of thb wind-drifted aermnulotkai 
The rote of mov ement of the inajonl) of the glaciers was found 
to he exceedingly slow, though a few which prod^e large icebergs 
are notable excejUioiis. 

The amount of ilrift on the temtorj once occBpied, but ntav 
free fium ice, was scanty At some points there are consideraMe 
occttmukuion* of drift within a mile or two of the present ice- 
front, hut over much of the area no great moraines, nor any 
thick mantles of dnft, were to lie seen There was bnt moderate 
evidence of elociat actum , the land was gently rounded, Intt not 
greatly mouklevl In this area of Snqthem (ireenland traits of 
auigular, unsubdued to|vigrai)hy alternate with rounded, flowing 
contours. The mfetenee was drawn that the me formerly so 
extended itself as to reach the present coast for about half its 
LXtent, while in the remoiniiw portion the ice fell short Thus 
the conclusion seems unavoitkiule that the ice of Greenland, on 
Its western side, at least, has never advanced very greatly beyond 
its present border in recent geolugic times. This carries with it 
the dismissal of the hypothesis that the gloruvlinn of the mainland 
of North America hail its source in (.reenUnd 

There is no ground to question the former elevation of t.ceen 
land, but it would appear that this was iiol comculent with con 
dihoUH Ikvounng glaciation li R W 


exauiioatioas in Natunl Sdenoe show that there on 44 cudi' 
dates fri the final school ohd 64 c eu dfate ea in the pteUminary 
achooL Th«M figures do not indude women students. 

CAUttlDOC.— The iollowllig is the speech driltrmd by the 
Public Orator, Dr Sendys, on May 30, in presenting ibr the 
hoooraiy degree of Doctor la Science, Dr John Mumy, editor 
of the CkaU^ pubUcedoai. 

Memlnistis omnes poetfia noitii nuudmi locum insignem, nbl 
Northumbrioe Duns fiUus ocerrimns non recusavit gmiiam aut 
ex {pea luna audocter deduoere, out maria in proftuidodeiiMraam 
estiidiere, modo solus tine rivali ktudem mnnem sibi vindicaiet 
Quanto pukhrius autem rerum naturae pcDctralla intinw oseklue 
pcnenitori, eque oceoni albtudine immensa loudcm cum eodix 
opUmis portkipotam leportore Adcst nnu* ex illis t^ui, pluaquam 
tnbus annls id oceono exploromlo fortitei toleraus, at pMtae 
ontiqui verbis sensu novo ator, 


Una saltern nominis bene ominati navis velut ipsa 
natunm ad certamen provocavit, ipsamqueveritatem tr , 
ahstruiom ortn tenarum mtdeat. Tonti autem itineru 
monumenta, quinquaginta voluminum m sene ingenti a coUegIs 
plurimis parau, vin hiuuace pnesertim mdiutna infimta non 
modo adimeta et summatun oesenpta sed etum od termmum 
feiicem pcrducta et diei m lucem prulata sunt Quid non potuiL 
rerum naturae, quid nou potuil ventatis amor ? 

“ Msnaa profendo , pukhrior cvenit. 

Duco ad VOS Univemtatis Kdinensta ahimnum, oceoni in 
dagatorem indefessum, virum etiam in posterum sine dubio 
Uudem indies maiorem menturum, Ioaxnbm Mi rrav 
T he Master of Downing (Dr Hill) and Dr Uotclay Smith 
will give a course of instruction in Practical 1 Iistolugy during the 
L(^ Vocatinn, beginning on July 6. 

The State Medicme Syndicate prupose to make a grant of 
to the Deportment of Potholoipr, m aid of the course of 
lahorotoiy instruction in Rectenulogy therein provided for 
candidates for the diploma m Public Health 
Prof p wings senouk Illness has mode it necessary to spisiint 
Mr Dolliy, INnnunsIralur in the P ngineenng Laboratory, to act 
Ok lucaroiner for him m the Mechanical Sciences Tnpos. 

The Sroiih’s Prucs m Natural Philosophy have bm owordevl 
(1) to (« T Manley, of Christs Gotlege, for his essay on. 
“The Conformal Representation of a (Quadrilateral on a Half 
I’lane,’ and (2) to (> H J Hunt, of lungs (Jlotlege, for his. 

ly on " EtMn>-magnetism and Magneto optic Rotation ' 
Mr Manley and Mr Hurst were resuectivoly Semor and Sccuml 
Wraiwler in 1893 The essays of II h Atkins, of Peterhouse, 
and P P Bateman, of Jesus Collcm, are declared worthy of 
bonourable mentum Mr Atkin* ws* bracketed Tenth Wrangler, 
and Mr Bateman bracketed Fifteenth Wrangler in the same 
Tripoa. 


UNIVERSITY AND EDUCATIONAL I 
INTELLIGENCE 

Gxiohii Among thi divtinguuhed men upon whom it 
is propoaed to confer the honorary dqeree of D C I«, on June 
26, ore Sir W H Flower and Prof Michael Foster 
Is a Convocation held on Tuesday, the statute appomting 
Dr E E Tylor professor of Anthropology during the tenure 
of his office os Reader in Anthrupology was finally appruved 
In a Corigregation, held on the same date, the SUtute on 
Research Degraes received the final approval of the house, and 
It only remains for it to be passed Gonvoration The pro- 
posed Final Honour School ^ Anthropology was again broi^t 
befiire Cor^regotioii, and excited some opposition On a dm 
Sion the propo^ lUtute was corned by a consideraUe majority, 
the numbers baing Placet, 47 : Non placet, aS. The statute 
ha* yet to run the gauntlet of Convocation before it finally 
passes into law In the same Congiention, the dates of the pre- 
liminary examinations in the HonourlMhoolsof Natural Science 
were fixed for the Monday after the eighth week of Full Term 
in Hilary Term in each year, instead of in the hut week or last 
week but one, te ho* hitherto been the custom t and the grant 
of /Cjpo per annum to the chemical department of the Umvci 
shy Muaciim was renewed for a perfod of five yean The 
pubiuhed Usta 6f the candidates for the final and preliminary 
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Mr S S Hough, of St. John's College, has lieen elected 
Isaac Newton Studrat m Astronomy for the three yean ending 
June 15, 1898 

Mr (Charles Chree, Director of the Kew Ubservatory, has- 
been approved for the degree of Doctor of Saence 

Mr W N Shaw has been appointed Chairman of the 
Examiners for the Mechanical hctences Tnpos, in the room of 
Prof Ewing, who has resigned on the ground of illness. 

Mr Charles Smith, Mister of Sidney Sussex Oillege, has 
been elected Vice Chancellor for the ensuing academical year 

Classes in Osteology, in General Chemisby, in tKxdogy, and 
in Expenmental Phyves, ore announced to be held in the Long 
Vocation 

Mr V. F bhipley. University Lecturer m Invertebrate 
MorpM^, has lieen appointed a member of the University 

Pxor W T A EUTAOE,cdUmver»ty College, Nottingham, 
ha* been elected Principal of the Technical Instrtute, 
Wandsworth 

Honorarv degrees were conferred, by the Chancellor of 
Victoria University, last week, upon Lonl Kelvin and Sir Henry 
Roscoe, among others, for distinguished sen ices rendered to tha 
Uaivenitr 

Tkb twelfth annual report ef the Mitchell lifanuy, tilaigow, 
ia befote us. The libraiy it open to the public, and b adnHtua- 
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N4ttmjs 


I4t 


tmd tw ft committee of the Cleigow Town Cogncil, Aon 
which ft obtain* ft gmnt of £ 30 oa a yeftr, from the mone]^ 
recetred under the Looel Tftxftdon (Cuf^pm* end Excite) Act^ 
It it ftho fortunate m bdn^ the redplat of tereral buuett* > 
from penon* biteietted in it* work A noteworthv point b 
that, out ft toUl of 112,447 rohunei oontftined in the Ubtary, 
no let* than ao,8ia are claadBed under “Art*. Sciencek, 
Natural History " This is two thousand volume* more than are 
tncluded under any other head The most important accession 
to the library durioff the three years covuied by the report 
<189* 94) coiiidst* of a complete set of the T^xmiacttons of the 
Ro^l Society, in 183 volumes. V very valuable addition to the 
scientific resoorcet of the library ha* resulted from apeeraents 
entered into with the (vlaaMW Natural History Society, and 
with the Ghueow Geoloncal Society These societies have trans 
ferred to the ubimry their sets of the Tmuattuiu and Mtmairs 
of foreiBn scientific societie*, the Ubrary Committee undertaking 
on their part to continue to the members their ptivtlege of 
borrowlag the books, to bind such as required it, and to bear 
the expenses attendlag the printiiig extra copies of the Trtms 
nctimx of the Glasgow sodedes, and forwarding the Mme to 
the foreign societies as an exchange During last year, 1 15.78S 
scientific works were iseued, the daily average being 386 It 
would be well if there were mme public Ubrmet conductei) on 
the enlightened plan of the Mitchell I ibrary 
AvorHKB bbtary of which we have received the report 
fin this case the fiist report) is thvt of St George, Hanover 
Sauare Tho^h on a much smaller scale than the Mitchell 
Liurary, the Commisktoners appear to aim at making the 
library a means of education as well as of recreation Then, 
are 1 1 860 volumes in the lending library, of which twenty per 
cent ore fiction, and 6so6 m the reference library, none of which 
are novels. To obtain a satiifactory conclusion as tu the work 
of a litnary, the use made of the library as a whole, and not of 
any particular department, ought to be taken into account 
The recotds of the mstitotion show that out of 416,760 
vtsitors during the year, only thirteen per cent, of the reailers 
went for the purpose of borrowing works of fiction from the 
lending library A noteworthy feature in connection with the 
library ii a museum of objects amuiged as an elementary and 
self explanatory collection, as an introduction to laiger museums 
of natuial hist^ 

;o hold a Technical Education Confercncx at 


letter to Technical Education Committees, asking them to send 
delegates to the Conference. Among the subjects to lie con 
aidered is the “ lack of a central organisation which might deal 
especially with such questions as the examination and inspection 
of classes. In spue of the valuable work which has been done 
liy the City and Guilds of London Institute, and by other bodies, 
It IS only in a portion of the subjects sanctioned as subjects of 
technical initrucuon that examinations art held The wide fitld 
of agriculture and home industries is untouched , while no means 
are provided for anything like a general syrtem of inspection 
which local authorities may call to theu aid should they desire tu 
do SI " There are also other points with rqpurd to which 
smmmon action would be desualile, and it is naped that by 
bringing together those who are interested in technical educa 
tion the best way in which the Society can enlarge the scope 
of us present action m connection with the subject will be found 
Tub Technical Instruction Committee of the Essex County 
Council have arranged for a short course of elementary 


Laboratories, Cheln^ord, during the first three u , . 

The course of study U.imendcd to give sound elemental^ 11 
etruction in the culUvatioiTof plants, based upon a knowledge 
of plant physiology The teaching throughout will be practical , 
ev^ lecture will be abundantly illustrated and immediately 
followed by demonstrations and individual practical work by the 
students themselvet. S 


SCIENTIFIC SERlAtE. 

\rthivfihr .Erdrugsw/UriBand 

of Matty ItUnd, by Dr F. von Lutclian. 

Akhoag^ Matty is a small Island, about ninety-three miles north 
<if Germah N<w Quintm, betvecTi i4a*^apd 143* B. long , Dr 
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VOS LMehan comes m thi. conchwoD thul; the nsiiivei gie not 
Volanciiana 1 they are much lighter than almost any Melan 
apians, pome being of a deep red fledi colour, eyes slit Uke, ooee 

bair black and in tong locks. Of ihe thlrty-*^)ht 

jnd utensils in the Berlin Museum nut one can snth 

certainty be allocated to any known culture mixture ; any 
Micronicatasi reiemblancc w purely auperfimal 1 1 seems probable 
that tlM people have remained isolatml for at least 300 year* 
Three pmtee of utensils, ii.c , illustnUe the jxqier —Dr O 
SchaBongi’s note on some Mtlanesian drasvlngs is illustrated by 
two coloured plates, and is supplemented by some note* by J 
D E Schmelta. The drawings are interesting as showing now 
unlike the object* intended native delmeabons may be It is to 
be hoped that more illustrations of lids aspect of the art of 
savages mil be forthconfing < )f the noticeh of recent ^blica 
Uons, those on “ Arrow poison ” and “ Lthnologiral Botany *’ 
are especially interesting 


SOCIETIES AND ACADEMIES) 

London 

Royal Society, May 2 — “ Mtemate Current Dynamo 
Electm Machines.” By J Hopkinson, h K S , and E 
WiUon 

per deals capenmenlatty with the currents induced m 
ind m the cores o< the magnets of alternate current 
machine* by thenraryuig currents m and the varying positions of 
the armature It u shown thtt such currents exist, and that 
they have the efiect of dimiaishing to a certain extent the electro- 
motive force of the machine when working on resistances as a 
generator without a correspondiqg effect upon the phase of the 
annature current It is also shown that preventing variations 
m the cods of the electromagnet dues nut, in the machine 
expenmented upon, greatly affect the result, and that the afiect 
of introducing cup[mr plates between the magnets and the 
armature has not a very great effect upon the electromotive force 
‘ the armature, the conclusion being that the condnctiviw of 
e iron cores is sutficient to produce the mam part of the effect 
A method of determining the e6Sciency of altemaie current 
machines is illustmtci), and the results of thv expenmwats for 
tig* determination are utilised to show that m certain coses of 
relation of phase of current to phase of electromotive force, the 
effect of the local currents in the mm cores i| tu mcreaac, 
instead of to dimmish, the electromotive force of the machine 
May 9 Bokenon Lecture “On the Laws of Connexion 
between tKg Conditions of Chemical Change and its AmonnC” 
By A Vernon Horcourt, 1- K b , and WiUum Esson, F K S 
“III hurther Researches on the KeacUon of Hydrogen and 
Dioxide and Hydrogen Iodide ” 

In this pajier are considered the effect upon the reaction of 
(i) substances not directly participating in reaction, (z) tent 
lierature 

The general conclusion as to the effect of the medium upon 
the reaction is expressed as follows — 

Each constituent of the medium jiroduces an effect on the 
rate of chaiq;e of unit perovide and unit iodide, proportioned to 
the mass, and varying with the nature of the constituent The 
increment of this rate per unit mass of each constituent is 
constant 10 long as the quantity of the predominant constituent 
“the medium is suffiiiently la^, in comparison with 


the other coosutuents of thv r. . 

successive experiments practically homogeneous For example, 
when the ratio of the numbers of EDSCFtsA HI la the medium 
exceed* 20, the formula for (hr rate at a given temperature is 
a ^ f { o + rf(l- 1) (■</'}, 

a being the theoretical rale with urat of UI^ b the increment 
per unit of hydrogen iodide per unit of iodide, and d the ir 
T unit of hydrocen sulphate p '■ ' - ’ 

It below ao the formula is 

(-/Vd - l)+d's\, 


VdnatttK ^ Ttmferaturt 
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tt bemg • eofutmnt 
stituent* of the medium 
from the sbeohite 


titles of iodide rwfge from 3 64 If/, to 23 SI, the quantitie* of 
hydrogen ndphete from 45 S^SO^ to M S*SO^, and the 
quantitKS of hydrogen chlortde from 70 JtCl to UT SCI, tea* 
to (he following law < f connexion between dlcmiad change and 
temnerature 

If a, u the nte of chemical change at a tempeiature t* in 
a homogeneona medium confuting of gtren constituenU per 
unit vofiime. and a, i» the rate at a tetanerature // m the 
mtio of m to a, u { (a73 + ^i) / (a73 4 
it dependmg upon the dwracter of the con 
dium When the Umperaturefi are meaanred 

len) - ayt', and an d«note<I liy T, 1„ the 

formula aanimea the simpler fonn, 

ai/a,*(T,/T,)-' 

The constancy rf the lalue of m for a particuUr medium u 
<i<.cuTed when the quantity of the predominant constituent of 
the medium u mifllciently large in Lomparuon with the quan 
tides of the other constituents to make the medium practically 
homogeneoua When this is not the case the value of w has 
some value intermedute tc the values which it has when one 
or other of the constituents is bufticiently preilominant to secure 
a constant value 

In medui m which h>drogen sulphate is sufficiently pre 
dominant, the value if // u 2038 similarly for hydrogen 
chloride the valne of w u ai 17 Wbeo the medium r insists of 
n iodide the value of w is 24 1 The intro 


otherwise ronslstuig nuunh of h}<irjgen suIphaU reduces the 
value (d m from ao 38 to 18 l In a medium in which the main 
ingredMnt is lodium hydrogen carbi nate the salue of m is 
approximately 10 

A further confirmatum of the law if cinncxion between 
chemical change and temperatun! is obttmed fir m the discussion 
of experiments on the rate of change f hydrogen chlorate and 

C uum iodide made by W 11 lendlebury and M Seward 
value of w u in the case of this chemical change 40 5 
It fidluws firom the law enunciated ab< ve thit st the temperature 
of absolute «eto no chemical c hange can take place 
If the smallest value <fiw vi/ 10 isfiken « ehemical change 
which IS completed in one minute at a tempenture rero would 
require lor its comjiledon at a tenijierature of - aoo*, a little 
more than a year If ao is taken ax the value of m the minute 
would be mcieased to more than hvlf a million of years by the 
same reduction of temperature 

The law enunciated nlnve may slso I e stated in the following 
form 

Tile increment of each unit of < hemieni chsn(,e due to a nse 
of temperature varies as the increment of each unit ot absolute 
temperature 

Tills law IS expressed by the fv rniuls 
IV«-"HT/T 
Cktmual E/utitituiti 
A case of equihlinum lietween the naelic ns 

H*0* + 3ni»Jll«<)+ I' 
aH«0 + I» = II QJ + alll 

leads to a dweusaion of the general equations ot chenucal 
eqmbbflum which is given man appendix t< the jiaper 


publlsl^ Dr Otadstone 
Society (^tl*/ Thmt vol cxiv ) 1 hey had been penally 

uphed to the ease of chemical equiUbnum investigated by Prof 
Duon, m a paper published in vul 1 Ixxv of the . ramoctmu 
Ot the Royal Stkiely the reactions m that case being 
H»0 + C0 =H* + Cf)* 

11* + CO* • 11*0 + CO 

Ph3raiealS«ciety,Mayi4.— Captaml^ deW Abney, Pren 
dent, m the chair Dr ijiegen read a paper entitled ■' On the 
condimtatkm ud Hwefltfcal phenomena of mixtures of ethane 
and nitrowa omde If the vapour of a pure substance u com 
prened at oonauat temperature, then when a certam pressara b 
retched the wapuur commencea to condense, and the preMore 
renMuna coastant untd all the vapour b hquefied Taking ^ 
pftawre and temperature as coordmates the correipMVding 
tempwatarea and preamiea at which liquefaction lakM ptace are 
pluttad, Ae carve obtained is called the vapour presaure curve, 
MO. 1336, VOL. 5a] 


and this curve ends at the entical temperatnre nad preasnre of 
the given suUktance On theother hand, if a mixtnia of two 
vapours It comfMssed at constant tempenAira the pnswicno 
longer remains consunt whrie eondeoHdian b talcing place, hot 

- ^ Thepomfiat which eoadenintion coBmcneca 

U shapol enrv 


and enda he on a 1) 


the author calb a "liotdet tteve thepomt at which a hne 
parallel to the axis of / touehea a border carve corraapenda to 
die critical pcant (K) the mven mixture Teat all temnemturea- 
higher than that curresDonmiig to R there is no ceMensatMO 
mto liquid possible, wHfle for any temperature below the cnbcnl 
temperatnre there are two vapour preasnret, one CMTCspoodmg 
to tM commencement, and the other to the concluswn of lique 
foction The enveb^ of all the border enrrea for mixtures 


^ .. jonungtbecnticalj^taof the two 

cimadtuents The point of contact (P) of a border curve with 
the idait point curve corresponda to the plait point on van der 
Waals, tnernuxlynaroic surfiue If whm we go along the 
border curve, starting from its lower branch, we first reach R 
and then P amt if we indicate the temperatures coneimondiiig 
to F and R by Ip and Ta, then for temperaturea between 
Tv and Ta as the pressure u increased the quantity of liquid 
lilts increases reiches a maximum, and after tnat decreases till 
It disappeaia fhis is calletl retrograde condenration uf the first 
kind, and has Ixcn observed by the author in the case of mix 
turea of methyl chi inde and carbon dioxide If P however 
lies beyond K the process of eondensatiim for temperatures be 
tween Tv and Ta is diAcrent In this case the volume of vapour 
mereases reaches 1 maximum, and then decreases This con 
slitutes retrograde condensation of the second kuid It was with 
a view to the expenmental observation of thb second kmd ot 
retrograde condensation that the author undertook hia observa 
tiona A senes of observations were made with each of the 
pure gases and gave the following values for the entical tern.- 
perature — • 


In the case uf the mixtures, the very interesting result is obtaincrl 
that the entical temperature is in some cases lew than that ol 
either of the euiivtituent gases Thus a mixture containing io> 
per cent of CtH| has a cmical temperature of 33°, the same 
entical temperature as for pure ethane All mixtures contaiiiing 
more than 10 per cent of ethane have a lower cntural tempera 
lure than xr the lowest cntical temperature obtained u 
35* 8, and Mungs to a mixture containing equal volumes of 
ethane and mtr >us wide Another important porot u that the 
border curves do nut all he between the vapour pressure curves 
of ethane and nitrous oxide Hence for any temperature there 
IS some mixture which gives a maximum vapour pressure It 
also appears from the curves, given in the papm tMt the maxi 
mum vapour pressure is obtained with slinbit the same mixture 
at all temperatures and that this maximum vapour presMire doe 
not disappear with increase of temperature, btil remains even up 
to the enheal region kor mixtures contaimng between ao 
and w per cent of CkHs retrograde condensation of the 
■econd kind takes place, Wt the author has no been able to 
thL diflerence between Ti nd T a for the two 

Jimmied on cannot be more than (P i, and the 

tanperature could not be mamtained sufiiciently constant to hope 
to be aUe to detect any phenomenon taking place over such a 
small temperature range The author ihowca his arrangement 


fb* stimng tiu. liquid and vapour m the expenmental tu& ec 
to prevent any retardation of the difierent pheses due to ilow 
difranon in the long narrow tubes employed A small piece ot 
iron wuh enamel beads on the ends fs enclosed in the expen 
mental tube and by means of a small mag^ietinng cod which 
surrounds the jacket used to keep the temperature of the tube- 
constant, this piece ot iron can be moved up and down the 
tube so w to keep the botud and vapour thoroughly ftnred 
Prof Carey hoster and Prof Ramsay complunented the author 
on the very lucid wqr be had expoanded a by no means easy 
subject Dr SMbey VouiMoangnttulated the author on the able 
use be bad made of lus laacj d isco v er y at two bodies such that 
theur muture should have a lower cntioal tempenUure than That 
at erthet of the pure Su h eta n ces Prof Ramsay wd he {Ih 
Younglhad made expe ri me n ts en the vapour preeiote of mix 
turaa of alcohol and aOwr, and had found great difBentty is pre* 
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^wadnstbe i ep mtkmcf flW coffpootnU whwi th<t vriiiiac wm 
A ltered, and he couM, therefan), thotou^ify untoeiatc the 
‘utUhy of the aothor't device for ovacomlngthbddKeutjt They 
had alao eaperieaoed eomidenwe difficult in flUdg the tone 
with a miatiure of known coapoaitlon and tree ftoin A-, and ha 
comidend that when dealh« with nuxtuiei U wu better to 


plan of making aepantc obaeivatioM on the pm 1 
« good Awe. AndoBMlderfng that the eatfce^ 
increaae of p rta i ttr e dunng the proeew of condet^ . 
any air which hupened to be pretent prodnoad th» maximum 
tStCl, the nnallnM m prtaore obbu^indteM'V 4^Ke 
uf purity m the gaMt employed He wopld Sea to aik the 
author tf in the eaie or mtabuee he foewd it poiaihle to 
determine accnietely the point where condenaatfan oommenced 
4uid ended, for with the altohol and MfiA mixtuiei 
dttermine tbeve 
eontia 
II the paper 

which act on 1 

et could be eneloeed in glaa or India rubber Itnughtaieo 

he pawble to obtain more efficient atimng by meanv of a small 
fan or propeller worked by an electro-magnet rotating outwde 
the tube The author, in hia reply, ^ that t^en the 
mixtures were well stirred, the pretsurer at which condensation 
■commenced and ended were well marked. — Mr Burstall com 
mencetl the reading of a paper on the measurement of a cyclic 
ally varying temperature Ihe ex|ienmenta were undertaken 
with a view of measuring the temperature inside the cylinder of 
a gas eiwine at diBerent points of the stroke of the puton A 
m^idea form of platinum thermometer U employed to measure 
the temperature, and since the vanallom In temperature are 
extremely rapid, the wire had to be very ihfal and unprotected 
by any coveruig such as is ordinarily employed The leads of 
the thermometer pass through a slate ping fixed in a seanilc«> 
steel tube, asbestos brine used as a packfiv to prevent leakage 
The renitance of the thermometer Is msasuriM by means of a 
Wheatstone’s bridge Sinec the temperature at a certain |Ait 
■only of the mttrkmg strtdce had to lie measured, the galvanometer 
■circuit wu broken in two places one of these breaks was closed 
by means of a cam on the shaft of the engine at a given point of 
■each revolution, while the other was closed when sn exploutm 
took {dsce by means of a relay worked liy the pointer of a steam 
■engine indicator attached to the cylinder of the engine The 
remainder of the paper was postpmied till the next meeting 
Linnaan Society, May 34.— Aiuuvetsaty Meeting —Mr 
•C B Clarke, Presidmit, in the chair —The Treasurer presented 
his annual report, duly audited, and the Secretary basing 
smnouiiced the el^ions and deaths during the part twelsc 
months, the usual ballot took place for new members of Council 
The frilowing were elected —Prof J B Parmer, Mr A. l,cpp. 
Prof Howes, Ur St (. Mivart, and Mr A. S Woodwaid 
On a ballot taking place for the election of Preaident and officers, 
Mr Charles Baron Clarke was re-elected I*rerident, Mr Prank 
Crim Treasurer, Mr B. D fuksoa Botsmcsl Secretary, and 
Prob G B. Howes Zookigtail Sccretsiy The Librarian’s 
report having been read, and certain formal busmess disposed 
■of, the Prmddent delivet^ his annual address, prefaced some 
remarks on the present positkii of the Society On the motion 
of Sir Joseph Hooker, seconded by Dr John Anderson, a vote 
■of thanks was accorded to the President, with a request that he 
would allow his addrem to be printed The Socie^s gold 
medal was then formally awarded to Prof Perdinand Cohn, of 
Bresian, and wwrecrivd on his behalf fay Mr B D Jackmn for 


n thr«ni|ffi the J^^gvaan embasiy The President 
having called attennon to the retirement of the Zoological Secre 
■buy, Mr W Pen^ Steden.after bolding office for ten yean, an 
announcement wduch he Mt sure would be received srah uni 
vemi TCSTCt, It was proposed by Mr Csmtthen, secoitded by 
Mr, Crisp, arid supported by Mk Charles Breeae— “That the 
Fellows of tUs-Sod^, regiettin^the leUiriaent of Mr Walter 


ioSety, and of the vesy able manner in srhiclrlkhas atUl times 
■diam^ the dndee of Us oCoe.” 'This ttsolnaHl having been 
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evening a number of PWlims of tM Society <unnl tugedi^U 
the Grand Hotel, Charing i ross, the Proiaent orrupying (iM 
chair, and being supported by •,everal dtsdaguir*--* • — 

Royal Meteorological Society, May 15 —Mr R I 

President, m the chau Mr (, ] Symons, P K S , and Ur 
G Chatterton read a paper <111 (he November floods id' 1894 la 
the Thames VoUw, which they hnd prejpiued m the request of 
the CoHj^l of the Royal Meteoruiogi^ Sooety This coo- 
■sisted ofh systematic mcri;nptinn <>f the censea which led to the 
great floods of NovemberAast, and an anahnis of the records 
obtained from the Thames Conservsnry Board, from the en|^nceis 
of Mveial of the towns alimg the over, and also from rainCsll 
obhcrven throughnut the Thames watershed The mformadon 
was gieCD ehiefre m the form of ubles one of the first being a 
chronological hlbtury of floods m the Thames Valley fron the 
year 9 A li down to the prv«i.nt time This was followed by a 
kbort description of the usmsge wrought in November 18^ 
which was ilhistrated 1^ a iiuniber of intereiung lantern slides. 
Details were then gixen of the levtii, reached at vanons placet 
m sU the pnnoparfliKxls from 1750 to the present time The 
authors exhibited a nMyi showing the relative elesatioD of all the 

r s of the Thames tsisin, and then gave detail), of the lunfidl 
each day from Oclolier to November 18, 1894. The 
results obtained liy the Thames Conservaiu^ Board, showing 
the flood levels at esrh lock, were exhibited on a luiq^tudinm 
section from Lechlade to Tedibngion, and the hydraulic mclins 
tions from lock to lock were shown m s tabular form The 
lolume of flood water, as gauged by the Thames Conservancy 
at Tcddington, rose rapidly from 4000 milhon gallons |ier diem 
on Noveinber 12, to 10,250 million gallunt on the 16th, 12,900 
million gallons on the 17th, and to over 20,000 nuJIion gaUras 
on the 18th, when the illschaige reached lU maximum. The 
last named divhaige is equivalent to o 37 inch over the whole 
watershed of the Thames alxive Teddington Lock —Mr F J 
Brodie read a short mper on the barometrical changes pie- 
ceiling and accompanying the heavy rainfiiU of Novembre 1894, 
fiom which It appearetl that ilie latter half of October was 
chsractensed l>y unusually Ind weather, especiallyjn the mote 
western and southern parts of the British Isles. The torrential 
rams from November ti to 14, which actually caused the flnoda, 
were due to two secondary depressMas which developed a 
certain amount of intensity as they pBSKd over the southern part 
of b nglond. 

CAMHkllH B. 

Pbilotopbical Society, May 13 —Prof. J J Thomson, 
President, in th* choir —bshiUtiun of some recent pbotqgrapha 
cd the moon, by Mr. N'ewsll On the “volume heat” of 
aniline, by Mr t H f.nffiths The results of sn inqubry (by 
what may be termed an alisolute method) into the influence of 
temperature on the cajiaaty for heat of aniline were published 
m the PkiUs^ha! l/inv.rut, Janna^ 1895 Damto lost 
autumn, Mr C Oreen, <4 Sydney College, made a senes of 
observations on the Jinuty of the same compound, over the 
temperature range 15 to 52’ C Three separate sets of deter.- 
minations of the density p\e very concordant results. If the 
caixKity for heat of eijnal volumes at diflerent temperatures be 
denoted by the {dirase “ tw/irw, Aeat," then the “ volume heat” 
at any temperatnre is the nriMluct uf the capoaty for beat and 
the denaty In the case uf aniline, the “ volume neat ” iqipears 
to be constant Uur knowledge of the dianges m the capacity 
for heat of water due to changes of temperatnre is so uncertain 
that the nloHvt values of the changes In the qiecific best of 
other lubetances are uf Ultle alwolnte vahie The authmr, then 
fore, has been unable to e;^tend the inquiry into the " volome 
heat ” of other bodies than anibne,lbr he has not sncceeded in 
finding any other determinations which do not rest on wome 
assumption os to the behaviour of water — Fshibition of Gold- 
stem’s experiments on kathode rays. Ire Mr J W CapStick. 
'"r Oqsmok showed l.old<tdn's ex p er i me n ts or *’'■ ' ‘ 


showed l,old<tein's 

stream it kathode rays on vails of the alkahes. When the rays 
ore (Urected 00 potoanum chloride, forinsunce, thesalt beoomes 
Lof k hcHotrope colour, and retains the Cetcur fiir several days if 
kept cut of oontact with moisture. IIm eflect appears to be 
due to a rheiniral change m the snhetanoo— nrohably the forma 
tkm of a mlMUonde— (Mt the layer of eltered salt is so exceed 
ingiy thin frott It is (flflicutt to get unequivocal chemical evideiiee 
as to ha nature.— On a cunous dynamiad property of cehs, by 
Mr O T. Walker Mr G T Walker exhi&tcd celts sAU 
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#horo MrtRce — Cin the fennettin df doud ;ii the ebeettce 


of diwt Ijy Mr C T R Wi)wa The cfcwd fonntioa » 
broaf,ht ab6«t, M m the expettautitte of AitlMft wd otheri Jw 
the kudden tapaiMic n of eeuintid «r A Ibnn of ep^Miiuaeto 
vied in which n vet) hudden and iMiitt hmaeae m vohiino u 
produced and in nhich the poMdiiUtjr of dot entering from thb 1 
Mlt de Menu to be excludod If mlkBan air u Parted with. 

It ib found that after a comitenti^ OmaQ number of eicpan I 
Mons t ) remoi-e dust paitidea \rj eaaafag condensation to take 
place on them there is no ftutber cotldeniation unless the e* 
pension exceeds a certain deftifto aawant With expansion 
greater than this critical vahw oondensation mvanably takes 
place and the critical expansum dwwsiio tendency to me how 
ever many expanuons be made The latest result for the ratio 
of the ibul to the initial volume, tyhen the critical ucpansion w 
]nst reached is 1 3^ (when imtlal temperature m 16 7) Thu 
Lortesponds to a mil of tempemture m 36* C and a vapour 
psessure 4 5 times the saturation niessnie for a plane surface of 
water The ndius of a water atop just in equilibnum wit^ 
this degree of supersaturatioa » 6 5 x io~* cm asuimiim the 
ordinary value of the surface tenamn to hold for dr ps of that 


ig from rickets, by M Oaeluaer de 


automorphic function by Mt 
a to geometrical i^cs 
iteady ni tion cf a siscoua 


H t Baker —On a eonstrucUon in g 
J Larmor —Rote n the steady 
incompratlble fluid li) Mr J HtiU 


Aeadamy of Scieneea May 37 — M C mu in the chair — 
On an algebraical problem connected srith hermat s last theorem 
by M de Tonquierei A contribution to the history of the 
cenum earths by M P SchUtrenbeiirer On the accumulation 
m the sod of cupnc compounds use 1 m the treatment of para 
sttie diseases in plants by M Aimd (tiraid The evidence 
furnished by the author in addition to the facts made known 
by other writers conl|detely proves that continuous treatment 
with copper compound for a long penod has no influence 
either upon the quipitity or the quality of the crop obmned 
from the vine or potato —Dr (rankland was elected Foreign 
Associate of the Academy —I njettion of eth^l alcohol into 
Tcnoot Uood hy y N prfhant From expenmenU made on 
a dog It u conchided tnat after the injection int) the blond 
of a conaideTable solnme >f picohot the proportion of this sob 
stance in the blond fbe mmutes after the iniecticm and for more 


aueto confer complete numum^ far frra two to nx sraeks, bnt 
if the tetanus has become Mtablished inoculation u not able to 
present progress of the diseaM The toxuie in tetanus u per 
naps the most actise of the bacterial poisoaa, yet the tnhtoxiiie 
of the serum is esen. more acbvi^— The relation between relict 
and the frequency and intensity of earthquakes of aim region, 
byM de Muntessus —Atmospheric and seismic perturMUonsoe 
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MASKELYNSS CRYSTALLOGRAPHY , 
CryttaUoin^y, a TnaHse on fkt Morphology of\ 
CrytkUt. By N Story-Maskelyne, MA., FR.S^! 
Proftmor of Mineislogy, OxfotxL $31 pp. and xiu pp., 
398 figures, 8 plates, 8 vo (Clarendon Press, 1895 ) 

A FTER wandering m the desert for considerably more 
^ than forty years, the Engbsh student of crystallo- ! 
graphy is at length brought within sight of the promised 
land , It IS true that guides have been offered to him 
in the interval, but they have spoken in strange tongues, 
and have sometimes Been mere dust<louds of unneces I 
sary formulee and notations, calculated rather to bewilder 
than to lead. 

The long-expected treatise of Prof Maskelyne will be 
found to fully jusufy the anticipations with which it has 
been awaited , those who desire to MVdy crystals and 
crystallography are no Ipnger confront by the want of 
an authoritative handbook, and need nd longer lose them- 
selves amcmg the works of foreign authors. The English 
tXMka hitherto available arc few in number The re- 
markable " Treatise ” and “ Tract ” of the late Prof 
Miller established, in the most rigid manner, a mathe 
matical basis for the science, and must always remain 
standard works— masterpieces of precision These two 
books conuin, m a few pages, all that is essential , but 
being condensed into a t^d sequence of theorems, they 
appeal almost exclusivrHy to the mathematician Mr 
Gurney’s little introduction to the subject, and the text- 
book of the late Prof G H Williams, are excellent 
stimulants to the beginner, but will not suffice for the I 
more advanced student , the present work supplies most , 
completely what was wanted 

It IS easy to state what is required from the practical 
point of view in a text-book on the morphology of crystals 
tlie learner desires to know what are the forms of 
crystals, and how they differ fVom other figures he must 
be told how they are determined and described, and for 
educational purposes it is mpccially important that the 
geometneal relations should be established by simple 
methods of proof from intelligible principles. 

All this the present volume satisfoctonly accomplishes 
A crystal is considered to be, for morphol^cal purposes, 
a complex of planes which obey a simple geometrical 
law— that known as the law of rational indices, and the 
early part of the book is consequently devoted to the 
investigation of such a complex, and shows, further, how 
It IS denoted and represent^ , (his involves a senes of 
propositions relating to axes and indices, to stereographic 
projection, and to (fiw^ relations of cones. The idea of 
symmetry supentnposed on sUch a geometneal complex 
18 considered in the two followiM chapters, and the six 
systems, having thus beeq establTshed, ara confidered in 
detail in chapter vii. 

Although this treatise will cerumly ik^ prove attme*’' 
tive to readers who are totally unfiunifiar with mathe 
matical methods and conceptions, yet it succeeds in 
giving simple and elegant proofs (many of them new) 
oft all the necestary theorems withoai mtroduang any 
advanced mathematics. At the iame ihne die book is 
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fiir from being a geometneal study. The 
ninth ch^ters, composing more ^an one hunds 8 UH|pSi 
ire devoted to the practical mtittUKls employep^'^flM 
gonmmetncal measurement and qalqulation ofjmg^and 
to the manner m which crystals loe dqncted ^ 
tions and perspective drawings , ftirther, each rayt(a|ioo 
type is represented by copious examples from wyifra** 
and chemical products, and frequent references will be 
found to the bearing of certain physical inv^gations 
upon the points discussed. Such a complete, treatment, 
for example, as is here given of the twinning of diamond, 
quarts, and felspar is infinitely more satisfiictory than 
the me^ra sketch usually found in text-books, whether 
of crystallography or mineralogy 

But the Jmoh contains far more than is indicated 
above , it is, at least so far as regards certam aspects 
of the subject, a really philosophic treatise, of which 
the onginaltty and peculiar interest will be best ap- 
preciated by a reader who refers to the discussion of 
crystalloid symmetry contained in the fifth and sixth 
cluqiters. Here the nomenclature is to a ^rge extent 
new, although some of the terms have become fitmiliar 
in Mr Gurney’s little book, where (hey dro mentioned 
as due to Prof Maskelyne. Many of them are invaluable 
aids to precision , hapio- and diplo-hedral, meta- and 
anti-strophic, holo- and hemi-systematic, for example, 
are terms which avoid much circumlocution, introduce 
clear conceptions, and once used can scarcely be dis- 
pensed nith. 

The chapters dealing with symmetry must have been 
fiuniliar to Prof Maskelyne's pupils many years ago, at 
a tunc when the importance of this sob}^ was by no 
means recognised , to him is imdoubtedly due the credit 
of first in this country directing to crystsd symmetry the 
consideration which it deserves, which, moreover, it foiled 
to receive in the methods of Miller In the present book 
symmetry is of cardinal importance , the systems are 
deduced ftbm a discussion of the possible forms which 
may be assumed by the systematic triangle, ic the 
tnanglc formed by the intersection of a sphere with 
three adjacent planes of syfmnetry , the mero-syrometncal 
divisions of the systems are then considered as resulting 
from the possible “ presence or absence of certam faces 
consequent upon the abeyance of the actual symmetrical 
character of planes which arc otherwise potentially planes 
of symmetry” , in other words, the symmetry of the 
system is regarded as a complete type latent in the 
hemihedxal and tetartobcdral co’staU and ’exercising 
a symmetrical influence by virtue of the axes of symmetry, 
which are themselves the result of dormant planes of 

sypuae**y > 

New in recent yeiws new methods of treatd^ crystallo- 
graphy, also mainly from (he point of view of symmetr)', 
have been develops in other countries , to avoid cnti- 
asing the present treatise in the light of the newer 
teaching, would be to shirk a responsibility obviously 
unposed upon a conscienuous review 

One method frames a theory of crystal structure which 
shall accord with the observ^ homogeneity of crystals, 
finds m how many ways such structures may be sym 
metrical, and to deuces the systems , such u the course 
pursued in Mallard’s magnificent treatise upon the basis 
of Bnivais’^ theory^ of structure, and a similar method 
H 
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niKht be bMed upon a more eattodoA theory, such as ! 
that of Sohhdce or that of Fedorow ]u 4 Schttnfliea, and 
would lead to all known variadet oTdryatal tymmetry 
Such a deductive method la not, however, one which haa 
ever commended itself to a^dfio teachers in tids 
country, and it is not one wfalA tan be logically adopted 
in a book deahng solely wHhltM nof|ihol^ of crystals. 

The second method is the one introduced by Gadotin , 
It inquires m how many ways a figfure obeying the law 
of ra^al indices can 1^ symmetrical according to the 
number and distribution of its ^anes and axes of sym- 
metry, and It leads sati^utiml^ to all the known vaneties 
of crystals. It was employed by Liebisch, and has been 
earned to its utmost extreme in the new ediuon of Groth’s 
** Physikalisdie Krystallographie,” where the systems are 
geometncally little more than artificial groups constructed 
by synthesis of the vanous types, the conception of mcro- 
symmetry being completely a^doned. Prof Maskelyne 
treats of planes before axes of symmetry, and regards the 
latter as ^gotten by the former, accordingly he is com 
peDed to introduce the idea of mero-synunetry as a second 
empmod law, whereas the method of Gadolm requires 
the one law of rational indices atone. In the opinion of 
the present wnter, Gadolhi’s is the most, indeed tbo 
only, logical process. It must, however, be confessed 
that the method of Prof Maskelyne possesses a sim- 
plicity which IS important from the educational point 
of view, and might alone be sufficient justification for 
Its use, that he has considered and rejected other 
possible courses is clear from the discussion on p. 171, 
which leads to the following suggestive remaik “ It is, 
however, evident that the whole treatment of crystal- 
lograffoic symmetry oa- the assumption of planes and 
axes of symmetry, actual or potential, represents a geo- 
metrical abstraction , an abstraction that needs for its 
development and due explanation a complete science of 
position applied to the molecular mass-centres.” 

In the prefoce it is stated that the greater port of the 
present treatise has long been in print , this being the 
case, the earlier part must inevitably be somewhat out of 
touch with recent discovery, and since there is no list of 
errata, statements which are not, like the geonietncal 
propositions, unassailable, must be received with due 
caution Thus milk-sugar is sUted to be orthnrhe^ibic, 
It has recently been proved mono-symroetne , the whole I 
of S 314 should now be cancelled Agkin, { 140 must be I 
read m the light of 9 266 Cupnte n described both as ' 
holo-symraetncal and as hemi-symraetncal , but the 
intelligent reader will find the most important of such 
contradictions imphcitly corrected in a Uble of crystalline j 
types, with authentic examples, given on p. 503 This I 
table IS introductory to eight useful plates which deserve I 
special attention, since they represent all the varieties ' 
merohedra and their relations, and render the previous i 
descriptions easily intelligible. I 

The a^ipearance of this book is an interesting event m 
the hbtoryof crystallography The volume stands as a 
striking and permanent record of the onguial maimer m 
whidi Ubs sdence has for many years been treated by 
the Oxford Professor in lectures, of which the substance 
is now for the first tune made puUic By those who 
have bad the privilege of personal acquaintance with his 
teaching, it will be welcomed as the familiar echo of a 
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stjde of exposition vmgnbiTly '’idapted to kfaidfo en- 
thusiasm fiw an abstruse auhjefjt, and by the scientific 
public, as an authoritative trodito on a sdence of sddch 
the growing importance » coajinuany becomiiw more 
folly recognised. ■ ^ HA. MnuiS. 


T/fE STUDY OF STEREOCHEMISTRY! 
StMocUme Ou thhUks dt U Bet tt VeMt 

Heff Par F G Monod, avdi; une pidfoce de M C 
FnedeL (Paris Gauthier- VBlan et Fils, 1895 ) 

T his is a small book of 163 pAges which gives a dear 
account of the fundamental ideas upon whidi » 
fbundrd the modern doctrine tS dbemistry in space, which 
sprang, at every one knows, out of Pasteur's classical re- 
searches on the relation between optical activity and 
crystalline form. Much foult need not be found with this 
book because it contains rather dogihabc statements of 
debauble propositions, but we venture to think the 
treatment of the subject too sketchy and superfiaal to 
afibrd much real help to the student 
M Monod’s httle book relates only to the stereochem- 
istry of carbon, and the ismnerisin of nitrogen compounds 
IS not referred ta Now this department of theoretical 
chemistry is one which should be entered by the student 
at a comparatively advanced stage of bis progress, 
when he is already fomiliar with the more important 
facts upon which the theory is based It seems 
doubtful, therefore, whether so scanty an outline as 
this wilt supply what is wanted by students at this 
stage. They will desire to be told not only that a ceitain 
number of groupings are possible with a stated number of 
carbon atoms, which is usually obvious enough, but they 
will require to be told something of the secondary hypo- 
theses with which the fundamental idea has become 
encrusted For example, the union between two carbon 
atoms joined by a single bond is shown (p 17) to be 
“mobile,” that is, each carbon is supposed to be able to 
rotate, together with its attached radicles, round the axis 
joining the two carbons , but the student is left at that 
point to wonder why it should rotate at all It is only 
much later (p. 63), in connection with the isomentm of 
fiimanc and maicic acids, that reference is made to the 
doctrine of attractions birtween the radicles associated 
with carbon atoms adjacent to each other In this case it 
IS not justifiable to say that the attraction of CO,H for H 
IS evidently greater than that of CO*H for CO,H or H 
for H Tliere is nothing evident about the statement, 
which IS almost purely hypothetical, such evidence as 
does exist tending almost as much one way as the other 
Throughout the book the conventional tetrahedron is 
the symbol used, and we have not been able to find any 
account of Wunderlich’s hypothesis as to the configur- 
ation and union of carbon atoms, nor of BacyePs strain 
theory in the formation of closed chains, nor of any other 
explanation of the way in whidi two carbons may ufiite 
by douh^ or tnifie bonds, and the consequences of such 
union 

The most interesting part of the book is the brief 
fourth section, which relates to the reteanfoes and hy- 
potheses of Guye as to the rehUion between the rotatory 
power td the substance and the masses of die iddictes 
attached to an asyounetne carbon in the molecide of an 
optically active compound. 
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One woM rooro. riiort preftc* by Prof Fnedal. 
espNut M Mtowa, the jfeiject of the bode' “Lebnuiche 
de k edeoce cbiidqudh kquelte ob e^domd k nom de 
it^doehimk on chuaid^dens I’etpece est de date tou^ 
recente EHe a Ad cr^ par MM A. Le 8el et Van*! 
Hdr . A rdtflUtger Ito pubhcatioiie d’enaemble £utei 
po«r ri^andre on notiogM nc mancpteiit paa. II n'eo eat 
paa de mdme en Fraece,** Ac. Thu aeema atraage, while 
ckue by, rue S Andiddea Arta, may bebad Meyerhoflfer'a 
edition cS Van’t HofPa celebrated “Du anndea dans 
lluatoire dHine thdorie,* a book of infinitely greater 
interest than the volume before ue 
A practice haa grown up of late yean of inserting into 
tex^bocdca by obscure kithora little prefoces by better- 
known men, centdning nothing in particular in the way of 
mfermation, and in which the laudatory expreaaiona are 
not always quite Jilstifitd by the character of the book. 
So long as “puffing” U regarded as allowable, there is 
no very clear reason why it should not be permitted in 
connection with books, but the sort of prefoce referred to, 
has rather too strong a femily likeness to the “ certificate ” 
so often found on the Idbel of hair-restorers and packets 
of cocoa, to the virtues of which these writers of prefeces 
would probably in most cases shnnk from testifying 


OVR BOOK SHELF 

The TtUpkont Systems of the Continent of Europe By 
A. R Bennett (London Longmans, 1895 ) 

With what object was this book wntten f The introduc- 
tion u a violent diatribe against the telephone powers 
that be m England , and yet by his titles, the author 
seems to have been nursed m their service. Moreover, 
England and Germaiw with their 163,000 telephones, rank 
next to the United States, and possess more telephones 
than all the rest of Europe put tog^er In feet, next to 
Scandinavia and Switzerfend, England ranks above 
Germany in telephonic development— the rest of Europe 
being “nowhere." Why, therefore, this waiting and 
gnashing of teeth ? Why should England and Germany 
alone in Europe excite ms wrath ? Is it that they wiU 
not adopt at tmme his views of low rates and, peiha^ no 
profits, and did hu appaoent rough treatment in Benin 
pr^udice his judgment of German ways ? The boede is 
foil of statistics of the growth and di^lopment of the 
business in different European countries — except England. 
It indicates the public uses to which telephones can be 
applied, blit it contains little that is saentific or prac- 
ticaL its fects are fieenng, and its roison dttre is not 


The development of telephony in Sweden u very re- 
markaUe llie difficulty of locomotion, and the long 
dark days in winter, may account for much of it In a 
population of 4,834,000 there are 36 jMI telephones in 
use. This means one telephone to t^ mhabitants. In 
the United States t^Jire is one telephone to syo in- 


In Switxerland it is even more developed than in 
Swedea The difficulties of locomotion and internal 
communication, the isolation of valleys, that gdd mine 
to the country— the great summer tourist traffc— and 
hotel hfe, may account for this, but the author attributes 
Its success solely to its che^ness. In fiwt it is tOo 
Cheap, for it does not pay, and this state of things is not 
G01UHI61V6 to filbtto 'OroiMuitv * 

The gnat deve^ie^t of telephony in the ^aited 
Statia wGwq then an 333,140 subscribers hi spite of 
vwjM ^ ratOK does not suppost tbe> views of the 


The annual charge m SwitseHaad was ongiiMlif 150 
francs per annum for an aalimited> local servict^ ai^ an 
additional SJ francs per annum to COvar trunk drhiter- 
urban service. It was soon found necessary to diatg* 
30 centlraea per talk of five mJiUites on tnwk Btts. 
Since 1890 the local charges have boen 80 fiahdi per 
annum wkh 800 free talks, and 5 «wf»rira*« per exti* tuk, 
and the trunk charges per three nunutes, 30 cendteea for 
any distance up to 50 kil , 50c to too kiL, and above 
100 kiL 7SC. From January i, t8^ it will be a very 
practical and sensible tanff, viz. an initial annual charge 
of 40 francs and a uniform charge of $ centimes for all 
local talks, the trunk charges remaining unchanged. 
The number of talks per annnm per subscriber during 
1894 was— local 504 and trunk 83, nut the trunk traffic in 
many places far exceeds the local In Affoltern, for 
instance, during 1894, there were only 103 local talks, 
while the truiric talks amounted to 8167 (yourmat Tete- 
gre^hioue. May 33, 1895X T^eie were at the end of 
189]^ 1^814 subecribcTS in Switzerland. This means one 
telephone to 147 inhabitants. 

A word IS wanted badly to express a telNhonic con- 
versation or talk analogous to “tmegnun.” The author’s 
“telephonogram” is lengthy “Phornwram” is in use 
in connection with the phonogra]rii. “Telelogue" has 
been proposed, but has not met with general apjwoval. 

The Elements of Health By Louis C Pariros, M D 

D P H (London J and A. Churchill, 1895 ) 

The author of this manual states in the preface that hu 
“mam idea has been to give some simple yet practical 
information on the preservation of individual or personal 
health.” It 18 impmsible to say. with any degree of cer- 
tainty, who IS to be accorded the distinction of having 
originated such an “ idea." Certainly Hippocrates under- 
took the writing of treatises on hygiene, and even he 
was only following in the footsteps m others. This pre- 
limmary remark mainly arises qut of the fact that when 
another manual of hygiene appears, one’s natural impulse 
IS to turn to the preface, m oiwr to see if the author has 
any new motive to suggest for its appearance , for the 
feet IS, there is, at present, a superabundance of such 
works Dr Parkes’ manual, good as it is, contains prac- 
tically notbtaig that cannot be found m any of the other 
dozen or more elonentary treatises dealing with the same 
subiect , and to those who are femiliar with the same 
author’s work upon “Hygiene and Public Health," it will 
be suffiaent to state that the present volume under review 
18 practically that work popularised and very much 
abndged. 

The illustrations are excellent , and it is a positive telief 
to find that they show a little freshness in their treatment, 
and are something more than the stock figures that 
apptar in so many similar publicationa 

Dr Parkes occupies a deservedly hijfo position among 
sawtanans, and it goes without saying that his teachings 
are sound There are only two points which call for 
adverse cntiasm. The table on pa^ 168 needs revision , 
the author is well aware that the tat in butter does not 

■ ■ ■ i 

(m brea^ nnlns pre- 
sent m considerable quantity, is able to hiflaeiice health 
advasdy,” is alio open to enticinn. In the first place, 
It IS donbtfol whether, if such be the case^ it is prudent to 
make so loose a statement m what is designM to be a 
popular worit for the lay reader There is little doubt 
that the hydrate of alumina, which tesuhs from the use 
of baking powders contaming ahun, is soluble in the 
hydrocblw arid oL the gastok jutoe, and there are 
many gdod reasons for r^jirdiag such addithm as very 
uhdcnralde j it would, moreover, ppgbabty prove harmful 
when present m what may be turn to constitute less riiaa 
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when present m what nu) 
a eonndmMe quantity. 
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to catth one, never seemed a apoamen Tta sot^I 
la made by Unking the antew inWt* 
and if standing stiff, one can he^ the Up, Up au or seven 


for die sake of argument, that we have to 

wrth a mere 


Itaida ate Itae^ jack^ marten 

wSIv2!?m*»S« CwanyooebtawthataiiTOMof 

SiiS5tt^F-sr*^. b. » i I-. 
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biKrpnlSll at the httle o^ l^n ^ 

appearance of many animali and inaecU Not three yearn ago. 


a weU known naturalist wu quite 

of the •• haowfimuly" one often finds m the htdea, a littliabim 

Sfe: af-‘*?iss«s-'s 
, f%S3i? xffi.'sssis^'CbKsJrs^aj 

teiTi DO fiahan the aaalkr nvcn. ^ 

m,Mtr9 


S E Tbal. 
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Th» Mignittos* of thf ^ 

ALmooaH I lane dwelt among the Lal emhip for aiasy 
Team, and paid gnat attention to their migntfom, 1 have 
ihoim it Bdi^t M moM mtiifutoiy to my leaden th reosd 
the leault of an interview with a captive mmnber of the tribe, 
aa leooeded by the aid itf a phonoipairii, aaiuted tty a certain 
Iqi^imte aaMnnt of amfdifieatipn whidt the pov^ of the 
taiigiam neeearitatea. Thu, however, I am convtnced it what 
my Uw ptiaoncr intended to any “I am amuaed by the 
reaaona men ^ foe oar andden appeoraacea and hwaplfeable 
munationa Mt, olthouA I do not aee why I ahouU enlighten 
yon on either of thaae pobiu, eapecially as wm wonld probabh 
(inly stick the harder to year own opanum, i will venture to aak 
whether yon thhik we croaa wide takes, the opposite aborea <d’ 
which are qmte mvlaiUe to ua, m order to find the food 
which we thus abandon ; indeed, though I fear I am somewhat 
lettfav what yencallthecatmitofthe bi«by aayfaig it, 1 have 
often wondend why I myielf dkl not wander aumg the green 
ahcns of Heimdolmnd and down the valley amid sweet graaaea 
and clover, instead of swfmmine across to haiien Valdets, and 
getting cat^t by yotTfor my pains. But, after all, it u no worse 
tnan when my friends the swallows leave their dies, and even 
their femiliea, and start on their travels, when the impnlae aeues 
them, whilst the former ere still plentiful, and the Utter not yet 
ungiatefiil So 1 feel indUnant at the suggestion that we imvel 
because we are overcrowoM and underfed at home. I admit 
that onr temper as a race ii somewhat short , It has been iti> 
paired by incestsnt bullying Dogs, uolvei, and lynxes eat in, 
wholesale t and the reindeer dirgusthvriy decUre that we are a 
mere beg of succulent tatir kraut ShMows onntw us, and you 
men have even invoked spiritual weapona to aid your carnal 
hnplemeats of destmctum But let me seriously advise you not 
to ding sbont insppropnote epithets , our customs are at least ss 
good as your osm, and probanly somewhat older, for we too have 
had an ancestry, and nMttu abbgt tnoiuA t Ut me nut , 1 
want to get on ^ W Duppa-Crotch 

Klcbniond. Surrey 

Bottamonn's Minimum Theorem 
There is r point of grett interest, m connection with Mr 
Burbury’a letter in your issue of May 30, on which he has not 
touched 

The ex|iressian obtained m the Bultznwnn theorem for the 
value of ^ depends on the assumption that the actual dis- 
tribution u at every Instant absolutely identical with the most 
probable distribution. This we know cannot be exactly true 
Therefore the value of ^ in Boltzmann’s theorem u not iden 
tjfied with the SM/f/rwiisAfe value of It Is, for instance, 
quite poasible, ui the absence of proof to the contrary, that no 
matterin what way the actual distnbution diffns from the most 
probable one, the actual nwy be numerically smaller than 
the value corresponding to the most probable dtstnbation 
In that case Boltsmann’s theorem would give the maximum 
rate of snbsideiice instead of the most probable rote Gan Mr 
Burfaury or Dr Boltxmann throw any l^t on this question ? 


Trimty College, DuUin, June i 


Edwu P Culvbrwblu 


r/f£ CAMBRIDGE NATURAL HISTORYJ^ 

A LTHOUGH thfi Ihird in the senes, this volume is 
the first of the loog-piomised " Cambridge Natural 
History” to upetr, and aa such excites addiaonal interest 
because it alibrds some clue to the probable sMe of the 
ntnaiader— probable, since “complete uniformity of 
treatment luu not,” we an told, “bm aimed at. It is 
irnarthy of rtaxuA that, ermtrary to uimt obtains ,in 
tnest popular works on natural hutory, the Inverbdmries 
An to receive their foir riiare of ettentioai and to 
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over neariy seven of the ten volumes prajeoUjd. It 
is almost a Cambndge worie in ■ double eenses for 
with the exception of Prof Hendman, who is to wnte 
on the “Ascidians and Am^tXku^ and Mr, 'F. E 
Beddard, who will undertake two such widely geparated 
subjects as “Earthworms and Leeches ” and “ Manuttal^” 
all the contnbutors are connected with that Uninralty 

“ ‘ The Cambndge Natural History’ is intended,” the 
publishers announce, “ m the first instance for these who 
nave not had any special scientific tnuning, and who am 
not necessanly acquainted with scientific language. At 
the same time an attempt is made not only to combine 
popular treatment with the latest results of modem 
scientific research, but to make the volumes useful to 
those who may be regarded as senous students in die 
vanous subjects. Certain parts have the character of a 
work of reference ” 

By this standard, then, the present volume must be 
judgml.and on opening its leaves and tumin([ over its 
pages, with their abundance of new and beaunfol illus- 



trations, It IS at once manifest that artist and engraver, 
printer and publisher, have vied with each other to pro- 
duce a wdgk worthy of the conception 

The maior portion, or, to be precise, 459 pages of the 
whole, IS devoted to the MoUusca. U is no Mh of the 
authors if It has to be admitted that a treatise on this 
branch of natural history, at once pmnjiar and scientific, 
still remains to be wntten Mr Cooke, who is respon- 
sible for this section, save for a casual passan or phrase 
here and there, has produced a most readalw work , but 
the burden laid on his shoulders is greater than one man 
can bear nowadays, for no single individual can be a 
specialist m all the numerous branches of the subject, 
and v«t nothing short of special knowledge in every 
ranuncation is adequate for the production qf a text- 
book. The co-operation of specialists is ycady becoming 
more and more of a necessity m compfling manuals u 
good work is to be achieved, and in our opinion the 
system of minute subdivision, adopted for example m 
the “Standard Natknl Hmoiy,” wUch was published 
some yean m AmencaTfe me only wise one. 

It IS not, therefore, any matter feir wonder that Mr 
Cotflie has had to resort largely to compilation, with the 
inevitable result that facts bm presented m one fimn of 
phraseology, woukL with a mme intimate personal know- 
ledge, have been dtmrently expressed. Thus, for example, 
whm speakiDg of barriers to aistnbiition, we are told that 
“ranges of luenor altitude, such as the Pyrenees, the 

^S'u^acil^”and tewtote,^The Mediterranean 
bffirs no eOectual barrier”— dm atttbmr evidently did not 
take into consideration the altered distribution of sea and 
land in the Mcditgtranean r^um dunng Pteistocen* 
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LETTERS TO THE BDTTOE 
[Tlu EAttr immt Md Umuff m fmtE k fir i^Mmu 
frtati kf tk mrttp m imt t WOmr tm it mmdth— 

U rthtm, tr U fit tt H k rs r^fiettd 

rnamttdrtififiimiti NriUitrtmfitktr tmrtrffiktMVt, 
mntiktUMmtf t» mp ttt m< t m mt mk ttitiu.\ 

HypnotlMd LiwutSs. 

Skvual eommunicatNoi rdatiog to tlw M-coUed “ death 
feeing inediiet ” of certain rqitUee have appeared In the 
coluinm of Natdu dtutiag the kef 6« BMitth*. The following 
obeervationf bearing on thtt qtiettion majr be of sufficient interest 
to justlfo puMication. They refer to a species of lizard of the 
iienus Straio (identified in Tristram’s Fauna and Flora of 
Palestine" w f ranfeAlMlrWhidh is eatreinety common in these 
parts. When (me (« these bsards is captured, it makes a few 
vigorous eftxts to escape, and then. If beU fimly. folk into a 
limp, motionl e is state, whidi mif^t eaady lead an inexperienced 
person to think it dead A very HtUe examination, however, 
shows that the anima] is not dead, but in a trance bke condition 
(joitle resp ir ator y movemenu are iMUe lust behind the 
shoulders, and sometimes dww a rising and (ailing rhythm with 
short inUmb of complete rest , the eyes may rerndn wide open, 

" ■ ■ * ' ■ 1, and OM lids wink slowly Bom 

aimost always o| 

Sii^ 

, , e approach to a cataleptic condition, 

'■ if bent, or stretdied Into poaitiona not too strained, they 
maintain s^ positidas when let go , and the same is true « 
the trunk and tail If, now, the Urard be laid down gently on 
the floor or on a tahk, it trill be perfectly still and seemingly 
unconscions far some mmntes (unless rousM by a sudden jar or 
loud noise), the eyes preserving throughout a peculiarly vacant, 
czpressianiM aspect, ((ni^ mygestive of death. AYhile in thw 
state die litard may be pot into a variety of positions without 
eOdting any sign of consciousnesa, and wUI lie as quietly on its 
back SI in the natural poaitioa , and 1 have without difitculty 
made one maintain various grotenque poatures, such as standing 
erect with one hand resting on the edge of a book, like a preacher 
beUnd a pulptt i bending iharply around, and seuitm the tail 
with theclawa one fore foot ; cocking the tad over the back, 
acorpioa fediian,Ac. 

Although aome reflex acbona are maintained (C'g winking, as 
above mentioned), there is a considerable degree of cutaneous 
answtheaia. as afaown by the feet that a pin may be run through 
a fold of akin without fully rousing the animal, a slua>sh, feeble 
wrWie being the lole re^t 

‘nua trance state (obviously akm to some pbaaes of hypnotiam) 
lasta, as before statnd, kt several minutes. I hsve on several 
occaifons timed it, the luanl beuw laid on its lisck, and myself 
concenled or rtsndlng quite still at a distance, and in each 
instaiiee recovery teemed to come suddenly afier sbont five 
minutes (sometimes a few seconds less, sometimes mte), the 
animal showing no sign of consciousness until one Vuuue 
effort h turned over into the normal position t this done, it ues 
quite itUl. but evidently awake and observant, for a fewmomenu 
more, and then scuttles off m a hurry 

I find that the readiest way of mdudiw the trance it to take 
the lizard's head between my finger aniT thumb, nwkhig gentle 
prenure upon the angles m the Jaw and upon the tympanic 
memtnaiMS I hut simifer pressure on the sides of the trunk, just 
MUnd the foi^bs, is just about as effitotive. 

Sudi are the fects and it seems to me that, so fer as the 
anlinal in qncstian 11 concerned, thqr lend no inniort whatever 


nditioDisaspecfertlft ‘'in merc|'’’ to fhe victim, toad^gite 
aboliih the pain oT^h? If tM last be the true espKM 
ooo, OM is tempted to arte why rtidi tCDderneask rtwwn - 
fevouied few of the vkdms in natoMfk wondrous r-' — ~ 
the majority [fact Dr A. R. Walkce) are left k 
conscioiisneas and lensifattity mote orlees am 

sustained enou^ medianical mjury to kill or 

W T Van Dtck, 

Beyrout, Syna, May 16. 


Btridulatiar Organ in a Spider 


Nevlll the sound , 

Spider). I noticed that Wood 


kige •• Bhaluk Mokra " (or Bedr 
c|d Maadn, who_ sat oiqwrtle me. 


re perfectly 

phenome na hoi^ to the same 

oflmmotism, fk, with which we are all more 

io tM hi ^f**** iiincct 

SnnMSiiig, bmraver, for the sake of aigument, that we have to 
d»here with a true instinet, and not, ai I believe, with a mere 
~ Indwental leactwo of the hkher nervous ceotiee— 
1 foipoee eould sudi an uidnct servef The 

,, Itit oc these bsards are foxes, Jacksis, martens, 

bfrdsafiiriiy, SM wakes. Can any une bsfaeve that sny oas of 
le animali, tSwig oaptaicd a fisatd, wonld be m (he ieait 
§ 7 , VOL. 52] 


appeared to be highly amused, but he said jmthing. 

Next morning when he joined NevlU and me at UUe, 
was m high giM, and said, “ Fve fouqd out all aboi 


Nevill a sbtt yarn for amusement, but as it wasn’t your usi 
rustom, I unbottled a lot of the big spiders, and found tne 
stndnktmg appantuk." 

He there and then made me recite all over again, and jwomise 
to write out, what be quoted in the Eni Stc , IVJJ, and 

give him a sketch, whidi u plate vii. ; 'a pievioua notice m it all 
appeanng m our Rnc As Stc , Bengal, 1876, and Amt tstd 
Hag Nat Nut 

It waa in the edd season of 1869-70 that I captured the neei 
men, and noticed the itndukting phenomena. The icmnd can 
be himrd easily at ten or twelve yards, and is like pourmg smsll 
shot on s pkte 

1 sbouM not have mentioned the above, were it not that my 
report of “ sound producing Ants ” seems to have been over- 
looked If 1 mtsuke not, Sir John Lubbock lodu on them as 
a allent group 1 but it la ten or tweivtryean now since I drew 
attention to the sounds made, and gave a small “ Morse " dia- 
gram of the Mme, either in Natoke or the EngNsk Mtehamt, 
one kind of ant giving a senes of triple sounds, another kbid a 
set of five or six, gracraally decreasing 

I described how the sounds were made by rasping the horny 
tip of the kst abdominal segment on any resonant raaterul, s^ 
as thin dry bark, dry leaves, &c 

I am not aware if the tolerably loud percusrtve " tok hfe” 
of the Mahsir (BarhtssUatrectf) is known I desenbed it to a 
friend in England in 1879, and sau it quoted in the Daslg 
Tsttgrafi (about August to October) soon after 

while on this subjM, I may mention that we have a rather 
rare butterfly here, which a dark m colour, some three inches 
across, a very hard flyer, and when darting about (generally after 
^set), in a sl^y avenue, makes a series of tape, sounding like 

■^106*01*1001 of these butterflies generally fly together I 
have not seen one alone } and though 1 have often enough tried 
to catch one, never tecured a tpecimen The sound, I prewine, 
k made by striking the anterkw msrgins of wings together ( 
and if standing stilT, one can bear the “ tip, tip” six or seven 
yards oil 

There are, no doubt, many things of this sort that an old 
"Jungli walk" would know, and thliik of small value I base 
been surprised at the hltle often known about the habits and 
appearance of many animals and huwett. Not thiee years tgo, 


a well known naturalist Wts quite interested in my dercrfpdoa 
of fBe “happyfemUy ” one often finds in the holes, a little 
wab» level, m our cky banks of small rivers, at low water 

durtogcoU * 

foorisehee 

COlOftjh** auaua-u. 

kayo no fish la the smaller nvm 
Slbssgu, Aiam, May 9. 


ir cIm t. , , 

, fish of several kmds, sad cn^ (three and 

‘’“In the hok under water M a 

deep hoks, the otters would 

S. E Teal, 
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TIm M ifratlont of tht 


he LdwM^* 


I ^ the 

^ W-, „ __ __ ipllwife 

althoti^ I do not lee wlif I Aoold ^ig^tcn 

cither of tfaew pomu, ecpeaelly ei jroa would fmiMblT 
ler to jronr own opinion, I wilt venture to uk 


thoMdA it v^A £*mon Mdlifiuitorjr to xsj mden to record 
the rctuh of an interview with e captive member of the tribe, 
as lecotiM hr the aid of a phonograph, ambted by a cMidn 
iMbtaneie amottiit of anuJilicatioo wmch the povotv of the 
langwifle ppecmitatw. TKit, hotfever, I am oonvinced b what 
mr litUe priaoner intended to my “ I am amuaed by the 
at^w fa’^oni^awMen appeanw^yl j^p 

, lerofti 

nnivftick the harder to ynur , 

whether yon thhik we croci wide lakee, the iqrpoeite ahores of 
which are quite inviaible to ua, m orte to find the food 
which we thua abandon > indeed, though 1 bar I am aomewhat 
let^ wlmt yancallthecatontofthefaagby awing it, I have 
cdien wondered why I myaelf did not wander along the % 

• "’-limdalai^ a^ (* — “ 

natead of awimn 
getting cat^^t bjr yotf for my . 
then when my fiiendc the awallowt leave 
their fiimiliea, and atart on their Iravela, when the impulae leizev 
thm, whilat the finmer are atiU plentiful, and the latter not yet 
ungratefiiL So I feel uidupiant at the nmgeation that we travel 
hw vi iM e we are overcrowdra and underm at home 1 admit 
that our temper aa a race it aomewhat abort , it haa been m* 
paired by inocaaant bull;^ Doga, nolvea, and lynxea eat ua 
wbolemle , and the reindeer diaguatinely declare that we are a 
mere bag of ancculent samr knmt i^dows annw ua, and you 
men have even invoked spiritual weapona to aid your carnal 
impleinenu of destruction But let me serlonaly adviae you not 
to fling about inappropriate epithets , our cuatoma are at least as 
good as your own, and probably aomewhat older, for we too have 
had an ancestry, and nMtut thlige Enough , let me nut , I 
want to get on W DUPfA-CaoTCH 

RiehoMnd, Surrey 

Boltamaimta Minimum Theorem 
Thbrb is a point of great interest. In connection with Mr 
Burbury’s letter in your iawie of May 30 , on which he has not 
touched 

The expreaSKm obtained m the Boltxmann theorem for the 


ex^weasKm 

value of ^ depends on the assumption that the actual dis* 
tribution is at every instant absolutely identical with the most 
probable distribution This we know cannot be esaetly true 

Therefore the value tii in Boltrmann’s theorem is not iden 
tified with the maHfrtMlt value of ^ It is, for instance, 

quite paaaiblc, m the absence of proof to the contraiy, that no 
matter in what way the actual diatnbution diflera from the most 

probable one, the actual may be numerically smaller than 
the value corresponding to the most probable distribution 
In that ease BolUmann’s theorem would give the maximum 
^^of sub^enM instead of the most probable rate. Can Mr 
ny lij^t on thu question 7 
Edwu P Colvbkwblu 


Trinity College, Dublin, June 1 


rif£ CAMBRIDGE NATURAL HISTORY^ 

A LTHOUGH the'tMrd in the senes, this volume is 
the 4 rst of the lotig-ptoinised ** Combndge Natural 
History ** to aroear, and as such excitea additio^ mterest 
because it amids some clue to the probable style of the 
remaindar-.-probable, smee "complete uniformity of 
treatment has not,* we are told, “ been aimed at it is 1 
worthy of remark that, contrary to what obtains in I 
most popular works on natural history, the Invertebrates | 
are to receive Hmt fiur share of attention, and to extend 
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over nearly seven of the ten volumes projocMd. It 
IS almost a Cambridge work i^ a double aehse, for 
with the exception of Prof Herdman, who is to write 
on the “AKidians and Am^Munu." and Mr. F E 
Bcddard, who will undertake two aUen widely stparsMd 
subjects as " Earthworms and Leeches * and " Mammals,* 
all the contributors are connected With that University 

“‘The Cambridge Natural History’ is intended,* the 
publishers announce, “ in the first instance for those who 
nave not had any special scientific training, and who ace 
not necessarily acquainted with saentific language. At 
the same time an attempt is made not only to comlune 
popular treatment with the latest resulte of modem 
scientific research, but to make the volumes useful to 
those who may be regarded as serious students in the 
various subjects. Certain parts have the character of a 
work of reference ” 

By this standard, then, the present volume must be 
judged, and on opening its leaves and tunung over its 
pages, with their abundance of new and beautiful illus- 



trations, It IS at once manifest that artist and engraver, 
printer and publisher have vied with each other to pro- 
duce a woft worthy of the conception 

The maior portion, or, to be precise, 459 pages of the 
whole, IS devoted to the MoUusca It is no feult of the 
author’s if it has to be admitted that a treatise on this 
branch of natural history, at once popular and scientific, 
still remains to be written Mr Cooke, who is respem 
sible for this section, save for a casual passage or phrase 
here and there, has produced a most readaUe wont ; but 
the burden laid on his shoulders is greater than one man 
can bear nowadays, for no single individual can be a 
specialist in all the numerous branches of the subject, 
and ytt nothing short of special knowledge in every 
rairancation is adequate for the production of a text- 
book. The co-operation of specialists IS yearly becoming 
more and more of a necessity in compiling manuals if 
good work is to be achieved, and in our qpmion t^ 
system of mmute subdivision, adopted for bxample m 
the “ Standard Natural Histfliy,* whldi was published 
tome yean ago in Amenca, is the only wise one. 

It » not, therefore, any matter for wonder that Mr 
Coohe has had to resort largely to compilation, with the 
inevitable result that facts h^ ptesented m one form of 
phratetdogy, woultL with a more intimate personal know- 
ledge, have been dinhrently expressed. Thus, for example, 
whw Bpeakmg of banners to aistribution, we are told that 
“ranges of inferior altitude^ such as the Pyrenees, the 
Camathians,andtbe Alleghanies, may be turned in flanitu 
qretl as scal^*and when he wrote, “The Mediterranean 
ofkn no effectual barrier*— dw autbtMr evidently did not 
lakabtto consideration the akerad distnbution ot sea and 
land U) the Mediterranean region dunng Pfeietocene 
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suflera ummdkbly iirom too much of the “ctody,* U, 00 
the other hahd, would have bera better if aa extension of 
time had been aUowed the autiMr in which to weld his 
mass of intesestine and valuable matenal into a more 
homogeneous whol& 

The method of treatment of the subject, didering as it 
does in many respects from that trf the ordinary hand* 
book, will best be gathered from a brief recapitulation of 
the cmer in which the mam piriilts are taken 1 

Prefixed 11 a scheme of the claasificatton adopted , and 
concerning this it will be more convenient to speak later 
on. The opening paj^ are devoted to a brief intro- 
ductory statement d»mng the relationship of the Mollusca 
to the rest of the animm kmgdom, and sketching their 
classification so fiu- as the pnncipal groups are concerned 
Only one phylogenetic uole is submittM, and that, un- 
fortunately, the misleading one dividing the Mollusca into 
the utterly unnatural groups of GloBsaphora and Aglossa. 
On the other hand, Mr Cooke is cordially to be con- 
gratulated on refuting to have aught to do with that 
mythical monster, the “archi-” or ‘‘schematic-mollusc.’* 
A discussion on the origin of the land and fresh water 




Fio. s —Tins* uag« in lh« (rowth of Ptmar* rugn 

mollusca follows, and leads up to chapter 11 , which deals 
with the habits and economy of the non-numne forms. 
Enemies of the mollusca, means of defence, parasitic 
moUusca, commensalism, and vanation occupy the next 
chaster Field malacologists espeaally will appreciate 
the monmnical facte and fimcies here carefully gathered 
tether from innumerable minor sources, ana presented 
in availaUe form , mdeed, were it not from lack of space, 
we would g^ly quote largely out of this, the most 
interesting portion of the woric from a pillar point of 
new. In the succeeding fbur chapters (v-vm.), the 
aaatomy, or mther the comparative anatomy^ud embryo- 
logy of the several classes are dealt with. The shell and 
die designotiw of its parts come next Distribution (in 
•pan^ forms the theme of the three subsequent chapters, 
aM wM the non-marine have preference by two to <a» 
over the matltK mollusca. Three maps accompany and 
“Dhutmte* fjhis sectioo, by cibviadng the necessity of 
iqlttiiiilt to ^ atlas. Fmwy, then is the systeniatic 
MMNB, ip fhidi a bnef desenptkm is given of die 
Windpal chancteit of each fomily with its mstribution in 
time, tad a IM of ^ mon impoittat genera composing It 
NO. 1337, VOL. 5a J 


In great port, theteftn, die present wodt nterses the 
method adopted m meet modem ms^bqaki, w^tonm it 
is customary to describe the aatmala first and dfocnea 
their hatnte afterwards ; the ivriter haa in foct, foUowed 
the arrangement adiqited in the pre&ninafy chsmters 
of Woodward’s “ Manual,’' rather than that in Flscber’s. 
This system of inversionwlso obtains in die anatomical 
portion, reproduction, usually reserved for the last, bong 
put first apparently, with some idea of starting at the 
beginning of the moUuscan career. The princ^ may 
uMoubtMly possess advantages, but it also has its draw 
backs. For example, the nomenclature of the parts, cr 
topography, of the shell is not given till the close m chapter 
IX., whilst many of the terms thmv first defined have 
previously been freely employed, and that although the 
student is theoretically not expected to be acquainted 
with anything beforeh^ 

This IS a detail which the editors should have attended 
to, for wherein their utaltly if not to assist by bringing a 
fresh and impartial eyu to bear on the wmk they super- 
vise, since however able a water may be, he is natundly 
apt when engrossed with his task to overlodr such 
minutue. So, too, they should have noted that the 
“classes” have in the opening 
pages, by a slip of the pen, been 
cafled “ orders ” They might also, 
though It is not fair to chaige it to 
their account, havr observ^ that 
whilst at p. 14 Dmisensia and 
MyHl0ptis are spoken of as 
“scarcely nuxlificd these 

two genera are m the systematic 
part correctly referred to a totally 
different order from Mytiltu The 
author hiinself, however, must be 
held lespiwble for having over- 
looked l>r Carpenter’s retraction 
of his theory of ^ell formation in 
the later editions of " The Micro 
scope," and for such other over- 
sights as refemng the well-known 
and beautiful Choemapoma ky$truc^ 
from Cuba, to the genus Cyhniirtila, 
or describing Sfrombus as “frugi- 
vorous ” 

Although on so vexed a ques- 
tion as classification the greatest 
latitude seems allowable, j-et certain 

r te m the one here aaopted call 
remark For instance, the 
^ ^ Amphmeura arc retained as an 

’ order of Gastropoda (Mr. Cookd 

prefers the older and, we think, less correct spelling 
of Gasteropoda) in contradistinction to the opinion of 
recent authorities such as Pelsencer, Simroth, &c More- 
over, by-the-by, why IS PilsbiyB classification of the Chitons 
pass^ over for an older and less complete one ? What to 
do with the Pteropoda, Mr Cooke was apparently in doubt 
when he began his book top. 6, 7), but in the systematic 
»urt at the dose, their amnitiet with the Tectibranchiatc 
Opisthobranchs is duly pointed out At the sarttetimc, 
though their two mam divisions, Thecosomata and 
Gynuiosomata, are most closely allied to the Buliddea and 
the Aplysioidea respectively, the Pteropoda are here for 
convenience sake retained as a group by themselves of 
eqwd rank with the Tectibranchiate as a whole. This, 
if not exactly logical, ii comprehensible, but not eo the 
tepaiatkm of th^ two sections by the mterposttion of 
the Ascoglossa and Nudibrenduata. 

About Ihe Heterapoda, on the other bend, our author 



teierteo witnout comment, albeit correcUy, to the Ftoto- 
biwichiata, and even, AOowing Lang, to the TaniegtoMa, 
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Tbe tonn Platraoda, founded to include all the Pectini- 
bnnchiate PronManchi except the Hetenqioda, is hoe 
reitricted and nwde t<> a^y, without reason given^to the 
TaniogtoMa other than toe Heteropoda. 

Thoee intereadng and somewhat anoroalons genera 
S^kotwui and Gtmnia, Mr Cooke, in accordance with 
the oonclusionB lately arrived at by Haller and 

Mate, plhcss with the Tectibranchi^ creatiiw for them 
the sectional name of SiphonanoMea. Puieneer, we 
may inddentally remark, in his “ Recherches sur divers 


seemingly on very good grounds. 

The Nrachiopoda, which are incorporated at the end of 
the vohime, ate subdivided into “recent" and “fossiL" 
The former (pp. 463-88) have been undertaken by one of 
the editws, Mr A. £. Shipley, tbe latter (pp. 491-512), 
by Mr F R. Cowper Reed. 

Mr Shipley's chapter is a compact bttle summary, 
pithily wntti^ and whilst not emng on the side of 
populanty, ought to be readily followed by any average 
student or reader 

It consists almost entirely of anatomical description, 
embryology, &c, for in “habits” the Brachiopoda are 
extremely deficient, preceded by a short sketch of the 
historical bibliography of the group, and fidlowed by a 
few notes on their distribution, with a sym^is of their 
classification by Davidson. 

Mr Shipley concludes that the affinities of the Brachio* 
poda “seem to be perhaps more closely with the 



Oephyrea, and with Pkortmu, than with any of the other 
claimants ” which have from time to time b^n advanced. 

Mr Reed, on the other hand, by the nature of his sub- 
ject, IS reduced to a descnption of the shell, especially 
emphasisiim such features at indicate anatomical structure 
and to a cussification or “ Synopsis of Families.” The 
latter closely approxunates the classification employed by 
/ittel in his “ Handbuch,” and hence can hardly be said 
to embody the very latest researches. Schuchert’s classi- 
fication should, we think, at least, have been referred to 
Some allusion, too, ought to have been made to Tmrnato- 
MtUy which Its discoverer, Mr G F Matthew, describes 
os pMsessntt articulate valves, though it is allied to the 
Obididc Mr Reed’s descriptive writing must be accorded 
equal praise with that of Mr Shipley for dearness of style. 

Through the kindness of the editors and ttaepuUishers, 
we are enabled to reproduce some of the illuMrations in 
the text These of the ms skes should serve to distinguish 
“Tbe Cambridge Natural History” from most m its 
competiton fin- popular favour, with their plentiful repro- 
duction of undent Mocks, now, alas, too numliar to the 
eye, and by no means always joys for ever 


NOTES 

Titt UdW sowfo of the Royal Sodely took {dace yesteiday 
vvtekig, at fee time NaTvaa went to pmis. 

Ax unknown donw has gken to the Univeflhy of the CStyof 
Newyoirk,ltadsfos«csS)n«lbnBdii«,otfC«i«m^ Heights, 
for a Bkssiy, mwam. and hall, so arnmgid that all may be 
Ko 1337, VOL. sa] 


tuned into a hbr^ capable of hoMiig; LOOO,oco volomfS. The 
gift win amount to 250,000 ddlais, behw tbe laigesl sver 
received In the suty «u yean of the eaktenee of the Unlseitiiy 
The only condition is that the name of tha donor shall nesw be 
revealed. 

AiuuNoainNTS are being made by the Marine Bfolagieal 
Ase nci eti on for a tenes of dredging and trawling expe dition a 
during July, Auguu, snd September, to investigate the feuia 
aiul Son of the outlying grounds between the Eddyuone Rodti 
and Start Point In order to nmke the results as complete Ss 
pomhie it is extremely dearable that the Investigation of each 
group should be carried out by a competent natuiahst Zookigiits 
and botanists who ate willing to take part in these expeditMM, 
or to assist in working out the material collected, are requested 
to communicate with the Director, the Lubontoiy, Itymouth 

Thb summer meeting of the Insutution of Naval ArcbitecU 
was opened at Pans on Tuesday, when Lord Braswy deliveted 
hit pieaidenbal addicsa, and several papers were read and dis- 
cussed In the alternoon the members of the Instituticm visited 
the Paris Ofaaervatory snd the Arts rt Mdtnrs, and a banquet 
was given at the Hdtel Coniinental in the evening After the 
cloae of the meeting, we shall give a report of the proceedings. 

Tua annual meeting of the Soetkf dea Amu des bdences wu 
held at Paris last week The Society was lounded by Thfnatd 
in 1857, for the purpose of sflbrding assistance to men <rf science 
or thar fiunUies. It numbers more than two thousand membeta 
or subtenbers, and since its foundation has distributed nearly 
£i!P,ooo to deaerving inveatigatoia. Grants are only made to 
persons who have hid papers or memoirs presented to the 
Academy of Sciencis, or who have published papers of equal 
meat to those approved by tbe Academy Thw Society lays 
stress on the feet that the granu must not be regarded as 
charitable doles, but es rewards for services to sejl(B«ec, and of a 
stmllar nature to the pcnsioDa which a grateful country gives to 
Its servants. The avnuds are therefore publicly annouaced, and 
are looked upon as honours for metiuiriw work. 

Thx Comnlfitee of the American PuUic Health A s socia ti on, 
appointed to determine the postibility of establishing co-operative 
investigation into the bacteriology of water supplies, have made 
arrangements for a conference of bacteriologists to be held on 
June 21 and aa, in the Academy of Medicine, New York dty 
The conference will consider how to obtom increased exactitude 
in the details of bacteriological icscarch, and establish standard 
methods. The conference will, in feci, attempt to eetabhsh 
some conuDon ground plan for systematic work m bactetiedogy 
in general, and m the bacteriology of water suppliea m par 
ticalar The Bacteriological Departments of many State and 
Provincial and Muniapal Boards of Health vriU be represented 
at the conference, as also the principal univetsitiss of the United 
States and Canada. 

In the eyes of tbe law, the Royal Agricultural So^y u not 
a aoentific institution which csfii-rlaun exemption fe» local 
rates. It was decided in the Queen’s Bench IMnslon oU Tues- 
day, that, as the funds of the Society are not exelustvely applied 
to the p U rpu iii a of selcnee, but are used to promote “the 
comfort and welfen of labouren,*’ the Society docs not come 
within the statute under which exemption from rates u clsimed 

CouwsL J WAnsKOUSK hts been elected Prestdent of 
PhotographlB Society of India for tha current year 

tw Hauttor mettmg of the Gsulogfeal Society of Amerjoa 
wfll take ptsee at Sptipgfield, Masrachtwetts, on August 
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Wh learn tfom Siuna that neartjr • thnniMnd dolUn have 
been wbteribad in the United States towudt the memorial to 
Helmholtx. 

This year’s conversawme of the lastitutioii of Electrical 
En){ineers will be held in the GsUeties of the Royal Institute 
of I’afaiters in Water Coloarf, on Wednesday, July 3 
The third Intematioiial Congress of Pbysiolagy will be held at 
Berne, from September 9 to September 13. An exhibition of 
physiological apparatus will be held at the same time Those 
who desire to bttome members, or to read papen, should com 
municate with Prof 11 Kronecfctr, Berne, before August i 
The subscription is ten francs. 

Sevekal clearly marked earthquake disturbances hare been 
felt at Florence during the past we^ A strong shock, followed 
by two slighter shocks, was felt there at 1 36 a.m on Thursday 
hurt The shocks hare done no damage in Florence, nor, so fer 
as can be learned, in the surrounding country The earthquake 
was most riolent at Pontassieve, Kignano, and San Casciano 
SiE Samuel Wilson, whose death is announced, was greatly 
interested in science and educatiim Among other generous 
acts, he presented £30,000 to Melbourne University in 187S 
lie was Vice President of the Melbourne International Exhibition 
of 1880, and a Royal CommiisiODer for the Fisbenes Exhibition 
Among the recent appointments abroad we notice the 
following I — Dr Celakovaky to be Professor of Pharmacology 
in the Bohemian University at Prague, Dr Rohde to be 
assistant in the Zoological Institute at Breslau i Dr E Trcndel 
enburg. Professor of Surgery in Bonn Umveraity, to succeed 
the late Prof Thiersch at Leipzig , Prof J v Knes to be the 
late Prof Ludwig's successor at Leipzig, Dr E SchUtl, of 
Kid, to GreUssrdd University as ProfesMir of Botany, and 
Director of the Botanical Gardens and Museum , Dr v Knorre 
to the new dilE of Electro.chemistry in the Technical High 
School at Chailottenbuig j Prof A. Overbeck, of tireifewald, 
to be Profciwr of Physics in the University of Tubingen , Dr 
Hermann Struve to ^ Professor of Astronomy in Konlgsberg 
University ; Prof E Koken to be Professor of Geology and 
Mineralogy in Tubingen t ProC R. Brauns to be i'rofessor of 
Geology and Mineralogy in Giessen t Dr T Smith to lie 
Professor of Apphed /oology in Harvard Univerwty 

In all parts of the Bnrish Islands, and especially over Eng 
and, the weather has ccmtinued persutently dry , in the neigh 
bourhood of London the total fell during the 6ist eleven days of 
Tune did not exceed half a tenth inch, and the eggregnte fall 
since the beginning of May, a period of tux weeks, svas but 
little over half an inch The W*tkl)i Wtaflur Xefort of the 8th 
inat. showed that the amount of lainfeU since the beginning of 
the year was below the eveiage in all districts, except the north 
east of England In the west of Scotland the deficiency 
amounted to 104 inches. High summer temperatures have 
occurred during the pest week m many parts of the country, 
the ihede readings having reached 84* in the east of Scotland, 
Bud 83* in the south of Engbnd In Ltmdon, readings of 80* 
vrere recorded both on Satu^y and Sunday la^ 

The Wlitsttntide party at the Port Erin Biologicil Station 
Inclnded tbu frdlowing naturaUsu t— Mr F W Gamble (Owens 
College), Mr W I Beanmont (Cambridge), Dr H O Foriws 
Liverpool Museum), Mr A. Leieceier (Southport), and Profi 
R. ftifoo, Mr A. Scott and ftoL Herdman, firom livcrpooL 
Dtudging, toW'BeUiiM, shoiu coUactirig, and kbontory work 
were mtM on much es usneV Amoogri the more noteworthy 
snidmte bhhdued were ap., SMntMrrOtidu sp., 

MfyAt virMt, and (^ktd mtnu The 
tow nets illumined some fish eggu, but fewer than at Easter 
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DUtoms end gelatinous A%m were nearly ejl((pnt 1 Copepoda end 
larval forms were present m great ahuitdaiiee. PraC R. Boyce 
and Prof Herdman have commenced an Inveetigatmn on the 
effect of surrounding conditions upon oysters, and their connec- 
twtt with disease A number of oysters have been laid down in 
different parU of Port Erm bay and on the shore, and odietsaie 
being experimentally treated with various fluids and food matters 
in the aqusnum. Mr W 1 Beaumont stays on for some weeks 
at the feboiatury studying the Nemeitines of the district, end 
the Rev T S I.ea goes to Port Erra shortly to amnt Prof. 
Herdman in working out the detailed “zoning” of the shore 
and the distribution of the littoral ammals. 

The general arrangements for the sixth International Geo- 
graphical Congress, to be opened in London towards the end of 
next month, are made known in a circular just distnbuted. The 
Congress promises to be truly international, for delegates have 
been appointed to represent (tovernments and Geograpbmal 
Societies in all parts of the world The provisional programme 
of the meetings is as foUowi —The Congreu will be opened on 
Friday. July u6, at 9 p.m , when short addresses of welcome 
will be delivered by 11 K H the Duke of York, Honorary 
Preaident, and by Mr ClemenU R. Markham, President On 
the following dsy, Mr Merkham will deliver hit Inaugural 
address, after which the Congress will meet in two sections to 
discuss papers on geographical education, by Prob. Levameur 
and Lehmann, and others, and on mathematical geography, 
especially the use of photography m surveying, by Colonel 
Lnussedat, Colonel Tanner, and others. On Monday, July 39, 
a general meeting of the Congress will discus* the subject of 
Arctic and Antarctic exploration, introduced by Prof Neuma)xr 
and Admiral A II Markham In the afternoon two seebons 
will be formed, in one of which questions in geodesy will be 
trented by General Walker and M ladlcmand, wtaiic in the other 
papers will be read by Prince Roland Bonaparte on glneiers and 
M Martel on spcLvology On July 30, report of Cforomittees 
and papers on the {woposed map of the workl on the scale of 
1 1 1, 000,000, and on internationai geographical Ubliagraphy, will 
be presented at the general meeting, and two sections will then 
deal with oceanography, and snth the orthograidiy of place names. 
On Wednesday, July 31, Sir John Kirk will initiate a discuiskm 
«m Europeans m Africa in the general meeting, and in the after 
noon the sections will conaider apphed geography (eonunemal 
geognidiy) and bmnology, the latter to be mtroduced by Prof 
Forck ihe general meeting on August i will deal with the 
terminology of land fonns, and in the afternoon cartography and 
other subjects will be tresited On Friday, August a, the fore 
noon will be devoted to papen by Baron Nordenakiold, Prof 
Hermann Wagner, and others, 00 the history of maps t end all 
therenuuningpapeis will be taken in the afternoon OnAugust3 
the votes proposed for consideration will probably be discuamd, 
the date and place of meeting of the nei^ Congim consuleied, 
and the President will deUver hu conduding address. After the 
close of the Congrese, a eenes of excorsioiis will be otganbed to 
places of geological and geographical mtaresL 
The Rev 0 Fisher contilbutee a short paper on the sge of 
the earth to the Ctthgical Mogufitt for June. Arguing in 
fiivoiir of a comparatively thin crust and a li^piid substratum, he 
urges that the continual feviiyof the bottom of the crust by the 
mohen rock will retard thecooliiigaf the eruit, and will produce 
an effect on the tempeiatnre-giwUeiit at the surtme rimilar to 
that to which PtoC Ferry has recently drawn attentfon (Matobe, 
voi U. pp. 334*237). If this be the earn, tlicB, no trmtwoitliy 
ssbmste of the caitkfe agev hneed on the present t enq urnt nr e 
giadietat St the tuifoesi, has yet been marie. 

De M Cinelu tea reoently oompited e vahubte list of the 
records of the MeSftiM mferocefemoigniph at Sena between 
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July 1$ uad Oetobvr 31, 1894 (^M, 4 tt M FtsmritkfA.t 
i895)> An wunlhtiM ei the tncei e e ne e po w B n g to tdoeie 
nkiivaBents ihowi thtt theyexhM dUfaentt^ oTtuKalktio^ 
mmm ihort, othen kog, pentxL Wto Ok earthquake* 
oeoar in naig^boanngdktrirtk the duturfaancaof (be inrtrument 
ie brief and the vflxatkmi aic npid Bat, with dlftant earth 
qnakei, fhe diatnrfaaneea lait for mnch loe^ {ntartab. They 
begm with rapid oacillationa which generally preient aeveral 
nuudma, an a* to appear 'at if dhtri^ttd m ^roupa , while 
toward! the end, either alone or in company with the ibmier, 
tueceed much ilower oeciUadons, which peihapi corretpond to 
undulatotymoremenra of the -earths cnut 

Da. Uoaaaa ha* been making tome intereating expcnmenU 
to aacertainudwther the pretence (tf water weed* afiecU the vitality 
of anthrax gmaa in water Forthiapurpoaeheoimttructedniiall 
reth water aquaria, each ci which contained about eight litiet 
of ordiiiaiy river Main water, tome nver tand, and a loppty of 
water wee^ and in addition about 200,000 anthrax mierobea. 
Theae aquai^ were only aobmitted to dUfuaed light, and were 
kept at 10* and 19* C , ret|iectively Dr Hoeber pre 
tumaUy worked with anthrax bacilh only, but apecial pre 
caubona were not taken to enaure the abaence of apores , no 
anthrax germa, however, eould be foond after three day* at the 
lower, and four dayaat the higher temperature, reipecttveiy In 
hia second report to the Royal Soaety, Prof Percy I-rankland 
rtatei that anthrax retained their vitality in ordinary 

river Thames water for upwards of seven months without losing 
their virulence , but when exposed to sunshine they were destroyed 
after eighty ftiur hours. On the other hand, when udng autkrax 
iattlh fr*t frem tfom, as derived from the dead body of an 
animal, the same authority (Pnxtedings Royal Society, 1894, p. 
349) states that in stenbsed nver Thames and loch water they 
were destroyed in about five days at 5" C, and in fourteen 
day* at 13* C , but that at 19* C they multiplied enor 
mously, and were present in large number* on the forty aecomi 
day This different bdiavionr was found to be doe to the bacilh 
having formed qxires in the water at the higher temperature 
The danger of anthrax germs gaimng acoesa to water depends, 
therefore, upon the temperature of the water and the presence or 
abaence of spares m the morbific material Judging liy Dr 
Hoeber’a expenmenta, it would appear that the presence of water 
weeds and the compeiilion of water bacteria may ofler obstacles 
to the vitality of anthrax bacilli in water 

A SALK of much interest recently took place at the diaperaal of 
the herd white polled cattle belonging to Mr R K. Lofft, of 
Troston Hall, Bury St Edmunds. The herd, which comprised 
twenty cows and heifers and 6 vebulli , represented the old " monka’ 
cattle,” descended from the oldest hiit^e breed of cattle in the 
British Isles — the polled white, with black or red pointa on the 
can, muexle, rims of eyes, and hoofs. Under the svave of im 
pravement wrhich set m with the work of Bakewell, of Dishley, 
mote than a century ago, the old hornless white breeds no 
longer enjoyed the pride M place, and Mr Lofft's herd really 
embodied an attempt to restore this ancient breed to something 
like its former portion '^ft is {MrobaUe that these cattle were 
ocigloally setooted by the monks, who in their day^were the 
feadtrs of agriculture. Being hornless, the antnisls wrould be 
mote casity domesticated, and feas adapted to purposes of wpat%, 
sodi as tb* chase and bull baiting After the dfesolutfon the 
mnn a s t er ica, theae cattle were dispeised over the country, apd 
mortly beeaasr merged in the common local varietlea AfeW, 
ho«e^ warn kept pure, and at the begteniiig of tU* century 
them weratw* heida hi Sufiolk, srhich qate eae^Md the notice of 
tbe late Rev John Stocer, the historian of dm breed It is 
S i th fc cto iy te laowthetioiae of Mr ^lAf^mmhit cattle were 
PWfdHMdbyMr Amheton-Smtab M Vaynol Mi Carnarvon I 
» 0 . 1337, VOL. 5a] 


shire, where he )ms a herd of bla<!k.eated and hfaicltmftuailed 
white horned cattle, ami is now gaing to keep some of the polled 

L. DE Maelhi, the author of an Ilalian hand-book of 
Meteorology, has euntnbuted an important esmy on the theory 
of cychmet to the Piiibluatiom of the Milan Observatory. The 
diaeuasion eonsists of 42 small folio pages and 15 pla^ and 
[ while giving a general atcount of rectnt researches, traata the 
sul^ect chiefly from a niathimatical point of new The frdtow 
mg la a brief aummary of the principal results arrived at — The 
changes in the shape and path of a cyclone, as well 04 all 
the ptuctpal dynamic phenomena that accompany it, may be 
deduced from (be equations of the honznntal motion, if account 
is taken of the diUnbutiun of tempemture round the cyclone, 
both at regards that which iwcsiously existed in the mast of air 
subsequently occupied by the cyclone, and that drawn into the 
same area by the lertical movements produced by the earth's 
rotation Therefore m some cases, if not alsvays, it is useless to 
have recourse to external causes, and particularly to the general 
circulatkm of the atmosphere, to explain the persistence, change 
of form, or the motion of a cyclone The general circulation 
may be the determimng cruise of a cyclone at a given pomt , 
Its propagation, or the successive transference' of cyclonic 
conditions to contiguous masses of air, u deteimiiied and 
maintomed, at least in some cases, liy the disturbances of 
thermic equilibrium caused by the sun at the surface of the 
earth, and induced by the earth’v rotation 
The old and fiuanating problem concerning the manner in 
which the ether moves with or through matter has been attacked 
by Herr L. .^ihnder, who contributes an interesting paper on 
the subject to IPuJemimH’i AHHaieu He endeavoured to 
decide whether the ether is pushed along by atosn* or bodies, or 
whether it passes through them without rcaistaitce, or, finally, 
whether only a portion of (he ether adheres mMtbe particles of 
bodies, and this portion only is earned along The apparatus 
used consisted of a cast iron cylinder in which a piston movetl 
air tight A narrow tube led out fitom one end of the cylinder, 
donbled back upon itself, and returneil by the other end Now 
if the cylindCr was exhausted of air, and the piston pushed the 
ether before it, the latter would stream through the narrow tube 
with a veloaty greater than that of the piston in the ratio of the 
sectional areas of the cylinder and the tube Thu ratio was 
360, and exhaustion was earned to i 40,000th of an atmosphere. 
To test the motion of the ether, a beam from a bnllunt sodium 
flame was passed through two thick parallel glass plates, the 
second one being silvered at the back This plate, by its two 
reflecting surfaces, spht the beam into two, each of which 
travelled thronirii one portion of the narrow tube The 
two beams, reflected near the cylinder by a rectangular pnsm, 
were recombined by the same thick plate and returned along the 
way they had travelled, being finally reflected into the reading 
lelescope by the first plate. Interference fringes were thus pro- 
duced in the field of stew, the motion of which wonkl have indi- 
cated a motion of the ether But no such motion wsis observed 
when the lubes were tboroughly-fochauatcd, so chat it moat b. 
concluded that the ether passes freely through tidid bodies. 
The corollary to tUs conclusion, that Ihm u a relative motion 
between the earth and the himiniferoas ether, though investi- 
grted by the author by means of a new and ingmiioiM apilaratus 
' on tbe Rosdtopf, near Freiburg, cenld not be pioved 

The thirteenth part of Kerncr and Ohvm’s “ Natural Histuiy 
of Ftants,” Jiut published by Meirat. Blockw and Son refers 
chiefly tn the praduction and ch a ra e ui istics of plant KyMds. 

The Jane/MsrtM/of the Chemkal Soeipty contains, in addition 
to iMpcn read before t]fo Society, and abotracU of other papers. 
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• dcKnpUoa o 4 the lift woik of the Mo BeoC | C G do 
Mencooc, b]r FM)C P T Cftre, togethet tHOi « portnit of that 
Umented chantiit 

Mo. C. U Pmncb hw MOt ue detofti of obtervobons nmde 
iiMde bjr him ot Crowbonm^ HtU, $«ih», daring the great 
iiroet of Janaaiy and Frimiaiy but. In hU r^KMt, he contiaata 
the period with other perkubof eerem oaM which have occtuted 
daring the preient century 

The Gulde 4 >oolu to Mhidleaea and Hcrtfordehire, puUiihed 
by Meian, IHflfo and Son, wUl direct ^ toorict'e itepi at^ht, 
and aflord him imtnctiaa upon pointa of mart at leu hutoncai 
intereet, but they fiuniah very little Infenaatioa with regard to 
the conntiei from a eoientiiic point of view 

We have received a “ Gaide to the Briatol Mnacum,” Hr 
Edward WUeon, the Cuiator The Mnceam contain! a large 
number of \-aloaUe objecti, and geology la very well repte* 
•ented With thb gui^ to amut them, atudcnU of laence | 
must find the ccdlectiaM more helpful than they uied to be. 

The Lamlekn Lectares on certain poinU in the wtiolagy of 
dbeeae, deUveied by Dr P H Pye Smith, F R S . before the 
Royal College of Phyridam in 1891, and the Harveuui Oiatiaa, 
deUvered before the College in the followiag year, have been 
puMiibed in v<dnffle form by Memn. J and K. Churchill 
The wdnme aleo eontaini a memoir of the life and woriu of 
Harvey 

The Cut that the report of the Marlborough College Natural 
History Society for the year 1894 ruiu into one hundred and 
fifty pages, may be taken u an indicition that the Society is m 
a satisfactory condMon The report contains sammaries of 
lectures delivered during the year, a description of the College 
museum and the coUecttou in it, notes and observations, and 
accounts of the work of sections , it is altogether a creditable 
prodncdom w 

PtJBUUlERS’ catalogues are frequently of great assiatance to 
llUmiians and bibliogtaidieTS. K catalogue lately issued by W 
Engefanaim, oi Leipng, bekaqp to that claas of nsefiil pabli 
cariooa. It conUins descripthms of all the books, memoiii, and 
periodkab published by Engelmann from the foundation of the 
firm to February of this year The books are arranged alpha 
betically aceoidiiig to the authors’ names, and are also clasri fied 
into snlifects. There is, therefore, no diflhmlty in finding a 
volome of which the author or the title is known 

The annual report of the Zoological Society of PhUaddidda 
shows that, but ftir grants nude by the City Councils, the 
Gardens would have had to be closed, the receipts from admls. 
lions havipg been too low to meet expenses. We notice that, 
in addition to nearly three thousand free admiswon tickeU to 
chantable institutioiM, donors, the Society Issued fifty j 
thousand tickets to the Board of Edocation, for the admisrion 
of pupils of the elementary adiooia. The collection of aohnals 
now comprises 251 raammsls, 416 birds, and 245 reptOei and 
amphibians, or a total of 912 spedmew. 

The new editions received derieg the pest few days include 
the second pert of Dr Michael Foetcr’i standard "Textbook 
of Physiology ” (Macmillan), dsaling with the timaes of chemical 
aerion End their respective meohenismB, and with natntioa. 
The work, which is now in iu rixrii oditian, baa been brought 
into line wkh rile present state of physiolcglml knovriedgs 
Messrs. J aad A. Churchill have pubUihed a rixth revised editioo 
of " A Tiemise on Praetioal Chemiitry,’' by Prof Fmak 
Oowaftil Messrs. Smith, Eld«r. and Co. havepubUitwd a 
fourth sdltlea of Marshall and Huiuria "Junios Conns ef 
Pmmieal Zokon ** 

Np 1337, VOL 5a] 


Theeb an only four pr^cBU in the Jfaae moaber of Stiimt 
hot eaifo of them ft an Impostadt contiilMUiaii to 
sdentifio literature. Prof MersheB Wkid desenbaa the growth 
of knowledge conoenliif tte fentfon of ftee nterogea fay pianta. 
He bfiefly states the aspeeta of the qnetrioa, and ghw reftnneas 
to the most Important papsta upon lb A valueble paper 
on the ratio of the spedfie heati of gens to cotUtibutod by Mr 
J W Ospstick t it affords inierei^ raedittg in corwentioo 
with the recent discusskm in these columns of pdnts eridng 
from the kinetic theory of gasee, and aiio with reftrence 
to the atomidty of argon. Mr J W Rodger eonchidee 
hit most useful statement of die progtem made in pfayai> 
eel ehemiitiy during 1894. The papers am elanified fai toeh 
a manner that it it autf to find what waa done in evesy 
branch of the Hib)ect. The fourth paper la fay Mr. J E. S. 
Moore, end hu for iU subject “ The Protoplastid Body end the 
Meteplettid Cell" 

The current /mwW of the Anthrc^iolagienl Institute (No. 4) 
cmitelns the prcsidentftl addten deUvered by Prot A. 
Maealister, F , in January last The Institnte by no 
means poftettes a membendiip In proportion to the importance of 
the inhjtets fostered by it " Wbm we oosiaider,’’ remarks Pm 
Maealister, " the wide-teachiiig impHtauM of the myriad of prac 
rieal pnbbtmi with which we at mthropolQgitta are ooneemed, 

I and the useful work which the Institnte has done in the past, it u 
scarcely concdvable that our mambetship of 362 should be 
I taken at representing the number of persons to whom these 
I matteri are interesting And further, it is little ihortof a natiooal 
diigrace that in the largeat empire of the world, within whose 
bounda then an nearly aa many separate peoplea, and tribes and 
kindreds and tongues ns m all the other nations put together, 
there is no Imperial department whose functioo should be to 
coUect and classify the ftets of the physkali psychical, and 
ethical histones of our fellow subiects ” 

Two years sgo the American Philoaophical Society, of which 
Benjamin FrankUn waa the first President, held a meeting, at 
Philadelphia, in commemondon of the ijoth aoniversary of its 
foundation. The meeting was attended by delegates represent 
ing learned societies and institutions in most parts of the sroiM, 
and sru completely suecessfiiL The volume oontalBliig fttU 
rtpotU the ptonedings has oily lately appeared, but the 
delay in its publicatioo is pvobably due to the many addresses, 
memoirs, arid plates contained in it ; for the printiag of the 
commnnicatioos, and the pnparation of nearly sixty plates, 
necesasnly takes time when the work is so care^ly done as it 
seems to be in the volume bafon us. Among the addresses is 
one by Dr Roberts (the delegate (d the Royal Astronomical 
Society), entiUed " lUnstrations of Progtess made during 
Reeoit Veara in Attnwomieal Seienee.” This addiesa ft iUlu- 
trated by thirteen piatsa tepreaeDting some of Dr Robertif 
claasical photognpM A ri^y illnstiatod paper on Tertftiy 
TipuBdis, by Dr S H Scudder, haa already been noticed In 
thoe columns (vol so,p iir) Seven plates lUustiate Dr 
A. S Packard’s " Study of the Tiattsfonnatioa and Anatomy 
of Ijv"> tritfetu, a Bombycine Moth,” and sixteen embeOfth a 
paper by Prof A. Hyatt on " The Phylogany of aa Aoqirind 
Qiuacterftlle.” Lft^ ef ijiace prevm as from Mfetriag to 
I the many othvr papers. S«6 m it to s^ that the viriuiM ft a 
worthy memorial of a wmarkaMe meating. 

The Ztituhrifi A»mgmtttk$ ChtmU gives a very com 
plete account of toe ayariMift of metallic ores hy ciystaUftation 
ficom tolnrioa in toe appropriate molten metal, fay Friadtidi 
RdeMer The work Ineftito toe produttion of cryitalUiie 
enlphidta and sdcokfts of sash metals as lead, bftnmto, and 
sibar. and of aisaaidas« sa ti i nwi idee, and faftmutbirtea of pbtl- 
Mtt, patlaiUma, and gi^ Hw prodnetkn of sileer b ftwetK 
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alptifde 'wfil tem to iUutnio tho m«thod {oQowed. Twooty 
fnmu of tmmnth ymt tatHM u » covnud craoUe, and two 
moa of vlTM MlipUda w«M added By aolntioa of die dowiy 
cocded product m nitne add of tpeci6e (ndty i i, there re 
named ameH dark eryitalihitetnuud with lOrer white eiydali. 
Ihe Jatter coaiuted of a hiamuth nlver alk^. and, m tune, dia 
adred in the and On dtyisf , the nnuuaiiv daik cryatala were 
fonad to poaaeaa a ated bine katre They lamed pr^graapa 
of octahedn (Ignie ghren m the paper} attacM m rowa 
Analyata proved their compoamon to be npieaented by the 
fonnnla, AgBiS, or Ag^ -I- Bi,S, 

lKtheeimentnumberoftheCM/>r«r>MilM/ M Cltvegiveathe 
rewltaof adetenranatumof thedinnty of the new gaa hehum 
M Laiifi^ The gaa, extracted from cleveite, waa freed ftom 
hydrogen by paaaage over red hot copper oxide and ftom 
nitrogen hy atetallie magneamm It contaued no aigrni The 
dcnaity waa found to be notably leaa than the nnmbn given by ; 
Prof Raaaaay, beug o 139 (air > i) or a oa (hydngen - i) 
The determuation of the tpeafic heat of the gaa haa been taken 
m hand by die mum mveatigatora their leautea wdl be awaited 
with much intereat 

The aihht wn a to the Zoological Soaety'a Oardena dnniig the 
pact week include two Rbeaat Monkeya (Ufauuus rktttu, d 9 ), 
from India, preaented, leapectively hf Sir Henry W Peek 
and Mr R Edmcadea, a Fataa Monkey (Cm^kMU 
(mitr, 9 ) foom Weat Aftica, preaented by Mr C H Armit 
age , a Campbell a Monkey (Cmo^/damr tampMh d ), from 
Weat Africa, preaented by Miaa L Panther , a Hemiv Gall 
(Zerwr argartiaus) Brituh preaoited fay Mr J T Oomn 
three Ocellated Skinka {StfseteibHui), a Slunk {OMctdtt 
»>Nd(r),aDefimcaleu Liiard {Agama tn€rmu) two Dtademed 
Snakea {Zmaumt Aadma), two — Snakea {Cmbftitu 
mMiimu) four Egyptian Fryx (Etyx jaenMt), two Caraatea 
Vipera ( Pi/ww two Egyptian Cobraa (Ntua i<M), from 

preaented by Dr John Andetaon, F R S , a 
White crowned Monkey (Cervcvrdar mtkiagt), a White necked 
Stork (Dittura from Weat Afinca, two White 

M3aaB»{Pikt«uut»mcr9ialtu) from North Africa aBanafaandi 
Parrakeet (PAyUht barmiai*di), from New South Walca three 

Hauadryada tb^) from India , fifty Tree 

l'raga{'fi5'fo ), from America, depoaited, a Red Decr(Cknwr 

tlafbm), an Aigua Pheamnt (Artuf giganHut) three Ruddy 
headed Geete (.Brrwafo ruMu'/t), bred m the Garduu 




1 m betwere 6 33 and 6 84 yemp. The coniieqnmpe of thia 
ancertain^wthai the aearch for ttecomet at future iSditHmmt 
extended In 1899, the sweeping epbemedk Bkit bt 
bated ma mean motion correapaadmg to 6 65 6 84 yeMh In 
190s, the comM may be visihlo if tba ponod bea betmen 6 34 
eSSyem, while m 1911 and even 1913, the retnmamybe 
euweted with itill other and poaaible velaea of the mean naatun 
No w approach 1 1 lupiter will take phux during tUa interval, 
but the iwuUtQO of tne orUt is such tmt the comet ouiABBioech 
J“Ptsr and Mari Confining attention to the moat wobable 
pm^ (6 S3 yeara) tht comet approacbea the orbit of Jupiter 
«^o^R.,m,Hel and that of Mara w& 

T, , - iwrt of Wolfa eomat, frw 

which It poaaibly aeparaied in 1815 
MEAauxiMiNT oi Radiai VsiociTiFS— The method! at 
preaent employed for the measurement of the movements of the 
heavenly bodiea towards r away from the earth usually iniolie 
the use of a companaon spectrum whether the observations be 
made by eye or by phot igiaphy In special cases, hoivevcr, 
other methods are employed as, for example the use of telluric 
linea by Duner m the measurement of the wn a rotation It has 
not, however, yet been contidwed piacticabke to utilise the 
objective prism for the work, on aocount of the difficulty of 
obtaiung reference ipectm A new method, which has the 
great advantage of bong applicable to spectra photographed 
with or wtthout sbu has recendy been auggeated by M 
Orbinaky, of Od^ ( 4ih Noth 3389 ) The pifncipte of the 
method is baaed im the fiwt that the diapfamemenu of lines are 
dilferent at different wave lengths so that the distance be 
tween two linee in a epectrum depends upon the vrioclty 
of the aoaice of bght, the higher the velocity the greater or less 
*“” be Ac dutance betwee n any two Imre in the ncctrnm, 
Kfang u the source of light la approaching or teceoing, and 
providing the diapeiaion be aufificient, it may be poemble ti 
meteure the velocitiea fay this means ObvioMy the measure 
roenta are much more lulicate then the direct nMasurei of the 
diqilacemciiu In practice it is proposed to employ rcfereiux 
stars the velocities of which have been dctermuied m the 
oiduiaiy way photographic companeon spectra of hydrogen or 
iron One of theee bei^ photographed on th* ihmc pMte as 
theatar under mveatigRtion the retulta will give the velocity re 
lative^ to the comparison star and hence the afaeohite rek«ty 
The uutraments employed should give the greateit paeukie 
ladge of svave lewtha and it will be apeoaHy advtntagms to 
.. ^ ^ difierence of dopersKm as posnUe betaretli thi 

e ^la of the spectrum It is riiown by actual figures 

je meanuementa are quite piacticabie both m the case of 

the Potsdam apectrogiaiA and m the objective pnam eftitdojid 
at Harvard (^lege It is m the case of the latter eiaas of 


OUR ASTRONOMICAL COLUMN 
. ?9**” *89* V (BAMAap) —The orbit of this comet, whidi 
W been ffiacuaeed fajr Mr J G Porter (AttrmmuctU /ourmf. 
No 310), has recently been made the aufaject of a further lavreti 
gatian by M J Gomel but the elements, rMing as they do 
<« a vary few obeervauona, itdl remain uncertain to a consider 
able extent The comet waa discovered photographteally, on 
Octobm 13, 1893, sod regular ofaaervabonadon^e^ b^ 
Nove mber 33, tg^, about six weeks only ftom the date or dis 
covciy , but aniablated obaervation made at Nice on December 
8 not taken ato the dueuaamn by Mr ftetcr, indneed M J 
Cornel toreopan the mqtwy, snth the of mekiim a betto 
detenmatioa of the period Mr Porter'a orbirrepreinited 
werrore -oosa end -i3*9 .mRA 
■ , mfficultyof 

ban m^ be 
I poMbuty of 
t tne mere recent dlacnieinn 

tt be equally sretl aatiafied 

Mir,—. — -. -f-aAulyinotkk Mattered fay torae 

hot qmte the twentieth part of the wfaola modon, 
mte the period la uaeartrin to its twentttth pert, ce eb^ 

^«*CcjW Hipn that the ence i tae^^ in ^ mean motion 
to er^aWmtarfe of Jpertaiik,a5dmt the period | 
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sjeervatkia, nS^fSenneaey 
jdpf^and conasquentlyaMni 


««.*? riiow that the obeervatiou 
is^a 


Two Remarkablb Binary Stars —Apart ftom the binary 
ara which can only be recognised aa such by the aid of the 
.wctroacope the two binary stare of riiorteat permda at pre 
sent known are k Pegaa and I Eqonlei 1 he orbits of theiL 
have been redetennii^ fay Dr See using all available ofaser 
vationa, many of which are due to the industry of Profs 
Bunhaffi ana Barnard The elemenu deduced areas Mlows 
{Attr Nxck 3385, 3390) — 

« Pm«« f EauuWi 

P 1143 years 1145 yeara 

1 09603 18938 

a 04P 014 

« Q 4316 «> 0*453 

• 81 3 79* os 

a 1 16 35 33*3 

A 89* 3 0* O 

m -SI* 5*36 -3i’44« 

Prof Burahamhaa repeatedly called attentwa tn the lataon 
_iee of lyftnMtic dbiemtioDa of rapid binanea with uiigt, 
te h ec o oea, so that we ahould in a few yeara get good orfaiu 
whirii In the eeae of moat bmanet would leqeue the ofaaervationh 


It witf bq> aean that there la etiB a great gap between the 
tefeeoopfe and mctnecopK bmanta, but it is quite poMible that 
•M the poweta or both mat r u a aente are mcieaaed the gap leay be 
gradually ahoiteucd from both rides 
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rHE SLJV S PLACE IN NATURE ‘ 


YY* (.omc now t the thiitl new point of view Mnny 
appeieat *Ur» art rially centres of nebule te of 
mettonta. fwanns 

In that very simple suumtnt we have nerhapa tht very 
gitatcst and the most fundamental change which has been sng 
(jested Ijy the new hypothesik I am qnite certain (hat all of 
) lu who have ttad text txiolu of agronomy will he ptrfectly 
familiar with the statement that all star* are distant suns I 
hxie written that mytelf several ttflues, bet I now know that it 
iv not true Somt stars instead of being distant suns like our 
sun a condensed nuus of gas with a cruat gradually forming, on 
It and a thick atmosphere over it are sim^y the brighter con 
deiisations, the central condensations of nenula whether they 
la. like that of Andromeda or planetary nebufae or such a 
nebula as that of Orion V ou see the idea is pcrdctl) new and 
comidetely different from the old one, which taught us that alt 
stars were suns Shortly xffer I made this assertion ^oto 
(,raphy came to Mr aid and I am so fortunate as to he able to 



prove to you the absolute truth of it by an appeal to Nature 
herself, that is I refer for demonstration to autobiogra(d»cal 
roMrds with which the heavens themselves have suppbed ua 
Among the finest and most wonderful of the nebulse u one 
which unfiirtunately we do not see here, beeausc it is in the 
southern hemuphere it i* that surrounding the star e in a 
wonderiut cpiMellation Argo, which it u quite worth whde to go 
south to see, were there no other reasons From the photo 
graph you sec that there is Mich an intiinate connectuM, such 
an obvious relation lietween star and nebula that it u impos 
sible for US to imagine for one moment that they are not most 
cloMty and Mimateiy connected. 

1 w^l now faring liefore you another case which we can, all of 
us, see, so far as a ceruin part of the phenomerui is concerned 
and especially at this time o( the year I refer to those “ stars, 
the sw PteMdk, which you will remember once lost a enter 
that one see* m the constellauon of the Bull Here they are, 
t Rsvaad 6reai t ho rth s n d notoi of a couisi of Ucmrss to Workinf Hen 
St tho Haseum of Pncncal Oooksqr duruf Novomber and Dseetabm 
1804 ((feotla a ad ftoa page 14 ) 
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the case of each so called “ star, is obvwus , we see the centre 
of coodeiuaiion and more than that, it u not a simple con 
dentation hut there are stream line* going in all diroctions, 
and the maximum lumuiosity where we }oMte the ' star," is 
just at the place where, according to this photograph, the 
greatest number of these streams cut each other, and where, 
therefore we should get the greatest possible numberof collisions 
per secimd of time The main point demonstrated by this 
photograph then is that we are not dealing with stars anything 
like our sun we are simply dealiiw snth nebulous coodensa 
turns 1 can show }ou the spectra of the brighter parts of these 
condensations md )ou wdl see thst they resemble the spectra ot 
ordinary stars Br^ dark hnes of hyilrugen are represented 
III every one hence although we are dealing not with a star 
like the sun but a meteoric condensation — a place of inter 
section of streams of nebulous matter we get a spectrum such 
as IS TOnerally ssk iciated with the spectrum of a star And for 
this there is very g ud reason 

Here an interesting poiqt comes ina Suiqiose that we wished 
toohwrvespeetns opica^ wfagt was gouv on m thi»e ccmdeasa 
turns ind that I allow the ipu^ of one of them to fall on the 
slit of the spectroscope, so that we have the condensatuMi at the 
centre and the ends of the silt of the spectnwcope beyond the 
condensation At the centre whetfiWhe sfat crosses the con 
densBlion of course we shoidd have the spectrum whichyou have 
already seen on tht screen a spectn^j indwating that there is 
lometiung there which mves us a coipHmotis spectrum, 1 1 oee 
nch in ill the c ilouis of the rainliow hut that some of the limt 
ts absorbed here and there in consequence of the stirroundmg 
atmosiihere of hidrigen gas So much for the centre Next 
consuler what will happen when I observe for instanoe, this or 
that part of the neUila where the eondeiisatum is abmt , we 
shall not get alisorption phenomena but we shall get radiation 
phenomena and then fire a long bright line representing Ae 
ladiation of hydrogen over a large area, and at the middle of it 
the ordiniry spectrum of a star TW t ampbell at the l4ck 
Observatory has recently su^ected yAother star to a similar 
treatment and yi u will see (Tig 26) what be has found By 

m the slit >r tht spectroscope uprm the unsge of theistar 
I that he gets the spectrum from one end to the other , 
hut you see that it the place occupied by one of the hydrogen 
lines he gets a much longer image of the slit showing that he 
had to deal there with a star immersed in something s^ich wks 
competent to give a spectrum of hydrogen What was that 
something ? \ ou can understand perfectly well that if one of 
the Pleiads had been examiudd in the same way it would he 
quite possible that we should get just such an appearance as 
Prof Campbell was fortunate enough to obtain This raises 
an interestuig ouesUon in which astronomic thought has been 
going up and down now for the last fourteen or fifteen years, 
and 1 think I cun show you exactly how the matter lie* The 
diameter of the sun IS very nearly a miHiea miles Now,suppose 
that the diameter of the solar atmo^ere was ten nulbon mile* , 
then if we were by any mwns whatever to spectroscopieally 
examine the image of the sun under such combtiotis that w the 
light coming from these diffeml legum* could enter thesht of 
the spixtiokeope at the same bme, and give us, added together, 
the wljole light we should be able to determine practically what 
we m^t be able to see under these conditmA fay some such 
considerations a* these — 

Diameter of the sun one million miles 
Diameter of the sun s atmosjfeere, ten million mdes 
We should therefore get the light from the sun in the ratio of 
I to 99 'of the light from the atmosphere Now suppose that 
there is ahy chemical connection between the abeorpuon m the 
light of the sun and the cadiatioa in the li^t of tne sun * at 
mosphere, if we sweep the slit iff the sjiectroscape aloiig theedM 
of the sun the part la the spectrum which wntes fiw uk what Is 
jpnng on in the solar photosphere, gives uk the spectrum crossed 
^ dark lines , the effect of the atmomhere ik to absorb the light 
of the more distant sun at which we Kiok, and the result of the 
absorption is to give u* dork lines 

But when we look at the atrooapheie which ts restuM on the 
eto of the sun and took at it where there is no bngnter sun 
bdmd afahorptioii no Im^ come* mto play, and we get bright 
line* This u what happen* when we took at the sidaratauxqihere 
above the sun's edge and the solar atmoaphere between oa and 
the nm So long aa we aro telling the sto^ of the sun, we get 
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the duk lutt , m> Iona ai we art. telling the itory of the jnin a 
atmosphere, we get hnght lines 

We fbunil that the area from which the sunlight comes to us 
IN represented by l whereas the area from which flie atmospheric 
light conies to us is represented by 99 so that if the light of the 
atmoa|dtere is very much dimmer than the light of the central 
sun in consequence of its enormous area we may get some light 
from It mtermingled with the light of the sun itself in our 
spectroscopes 

1 herefbre when we look at the complete spectrum we may 
lose the dark h^rogen lines in the spectrum ctf the star, and we 
inaygetbnghtlmes instead of dark ones tot every line m the 
spectrum of a star which is filled up h) the absorption a sub 
stance the Ime of which may be seen bright m die spectrum of 
that Mar’s atmos(diere Thus thtre ts the posubility that when 
we base to deal with bright lines in the spe^rum of an apparent 
star we may be dealing with the stni isphere of the star \ ou 
svill at imee see that , if we are dealing widi a pure meteoric 


Fk «5 .<Th( Pfauadm (I)r Kobstu) 

am^omeratioa, then of course we shall get that appearance beyond 
all passible question ^ 

Now, let me give you me or two cases showing you how 
this thing works out The stron|M case would te that we 
gM the bright hvdrogen lines putting out the dark 
hydrogen lines, so tliat u we got a class of stars without any 
d ^ hydrogm lines, we shou^^^ juvu ^ m su ppwi^ tlmt 

&ii^ bnidit bne» &om the larger area just cancelled the eflfect 
of the other light from the very much smaller area Another 
way that we might expect this thing to work would be that we 
Mwuld not get the bnm hydrogen Imei entirely putting out the 
dark hydrogen bnes, but that we should get a thinner kne in 
the centre « a broader dark one Now, that really happens m 
aevetal atari m the heavent. 
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I give m 111, 37 untouched ^lotographs ,f a «Ur in 
Onun anil a st-u m c issi ipeia. The Guter is very like the 
dar in Orion btciuse ill the absorption lines ire com non to 


ihwidedil 


HS 

lb nanow slit. 


Fic —Prof rsnp1»n b mat on of the F Iiiw of hydraom in 
■he spe iru of s hr ght line star 

the two stars hut I maj p int out to jou that wt get a IsruAt 
hydrogen line ninniiK d mil ihe centre of the dark ones We 
may have such an enect produced either by a star having an 
enorni is atmosphere or liy the star with 
whi h we are deabng being simnly the central 
condenssti n f an enoniunis nemla 

I am I ounil to say that when I btg^n this 
w irk m 1876 I was under the impression that 
such |ihen imena were due only to the effects 
of the atmosphere But one lives and learns, 
ami since thin I base come to the cohesion 
tiuit that explanation is not the Iwst one and 
that when we get such ]iheniuiiaHq|.dhi th ise 
you II >w see on the screen we ha%e iwHy to 
deal with the central condensations of nebulous 
swarms 1 do not hesitate to bniffi these facts 
litfnre you because it is partieuUrly in this 
conneclion of th mght and experiment in I 
curojianson that whaleier jirgnss which is 
now being made in astronomical scitiire is 
lieing secure I 

Associated with this \u.w we have the state 
mentthal stars with bright lines are clofiely 
associateil with nebul e as nriiiiiiK((|^lij their 
structure \ou will see that thtae is one 
method which enables us to compare the linght 
lines in stars hkt y Cumopat. with the 
nebube as it gises us an upiairtumty of deter 
mming whether or not the bright lines seen 
III the so called bright line stars are or arc not 
the same as the bright lines seen in nebul v 
In the first inquiry m this doection, which 
eonsiited of a statistical statement of the 
number of tiroes certain Imes were seen m the 
spectra both of nebube and of bright line 
stars It was stated that nine lines were com 
cidsnt and that and other work done about 
that time was of such a very trenchant nature 
that Prof Puskenng, who w one of our very 
highest authorities in all these matters, ae 
cepted at one* the groupuig together stars 
haling bright Imes m their spectra with the 
nebula. That, vou see was another very 
definite sten in aueance indeed 
I can snow you a map giving you the 
eiidence of this kind which has hen brought 
into court We hate in it the hnes qeen in 
the spectrum of the nebula of Onon, and the 
longer the line is the stronger it u in the 
pbotograph Then we hate underneath the 
lines recorded in the Onon stars, in the bn|^t IiOe stars, ipd in 
the planetary nebulR , amtif you will east your eyes down 
these chief lines, you will sec that there is a ttamideimble 
number of lines common to all these bodies 
That IS the kind of isidenca on which we haee been com 
jielled to rely to answer the question b there any chemical 
rdationship, and therefore physcal feUtwnMitp, hiidwetn the 
bright lipe stars and the neUifai of Onon ? And you sec the 
evidence is vuy strongly m frtvnur of an aBirm^ve state 
molt Not only does Prof Pickering accept it, jblit Prof 
Keeler also confirms it He mys the spectra of the jdanetary 
nchubs have a remarkable rewmblsnce to the br%ht line 

^ even more fortunate for us than all this is the fret that 
Prof Campbell has just fiiushed a most important and labatfrou* 
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nudy of thne itan at the Lidt Obwmtory, ud hu ohecrved 
all the lines in the spectra of a mueh mater mnnber of itan than 
was isailable when I began the inquiry } )us measurements are 
eery much more accurate than any that were posaible then to 
me What ha^ns when we come to deal with hu rtfcults ? 
The thing u a Qvwsand times more conviacing than it ever was 
When we take Campbell s list, we get veiy many more ro 
incidences than we had when we d^t with Pickenng s So 


seems to confirm the idea The great question u the quesDon 
of carbon \ ou know the importance of carbon in a star like 
thu because we have had cartxm diflerentiating comets from 
nebube, and finally the discovery of carbon m the nebul'e 
I have some aimaratus here to show you, which illustrates 
what one has I > do in studying the spMrum of carbon , we 
must not only ilcal with it m its ordinary form, and obserse the 
iqiectnim as seen in the Bunsen flame, and so on, but we must 




V 



yCassio^ciac 


YOrionis 

—spectra of Y Caistapci vt and UaUains frew ^ tograi bs t >1 


that, the further we go in this inquiry the greater is the nuniber j 
of coiiKidences I told you that m the first inquiry there were 
nine coincidences observed now we get nineteen coincidences | 
out of thirty three We are theafore lustified in saymg that the 
more these phenomena are oluerved the more eloseiy associated 
are they seen to be 

Let us take the case of one of the hr^test stars of this class in 
Argo, the spectrum of a star which my mend Respighi and myself 



Fia )l —8|wcintiii of carbon at ditTenst temperatuTH 

were the fint to see on a very hot ni^ in Madias in 1871, a 
beautifiil spectrum with many bright lines Now, here thw 
bright hnes aft indicated in the diagram, and we find Iqr 
aaempling to study their real positions that some of them are 
due to carbon, and some of them to non, and some of them to 
sodium Prof Cainphell has recently included the study of thu 
star m hu work at Lick, and everytlung that he hoi done there 
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get difierent comixiuniU of carbon and expose them ti diBerent 
temperaturt.s and different pressures That has liten done 1 y 
myself and ithers tiunng the last twenty years I suppose 1 
have made th usan Is if observations on the spectrum of unbon 
in different f irms snd conditi ms 
big 28 shons 1 senes of iihotographf of the same carbon com 
pound m the same tulie, takim under difierent conditions , you 
will set that there is a veiy considerable diflferenre in the 
intematy of the same bands os the pressure of 
the |,as has been changed the paitiiular part 
if nt of the bonds which y ' 


|H rtance m the spcKtra of some of these stars 
Thu u shown merely as an indication of the 
kiml of minute work which is absolutely essen 
till to determine what is haiipeniiq, in the 
( hemiial elements in these bodies 

J Normvn loeKVXR 
mtiHMd) 


deputatioo was reeeived by the Committee it 
their meeting on luesday last at the Ciuildball 
1 he object of the deputation was to present 
the following memonal — 

^ OUT memorialists have heard with grate 
concern that your Committee have been urged 
to put a stop to all further removals of trees 
in b iqmig b oftst for a period of years The 
undenigiied havce a a min ed the area m question 
and ore of opinion that such a resolution, if 
sanctioned by your Committee, would be productive of un 
doubted imuft to the boreat, especially at rwards thoae 
poitxms of foughtun, bpping, Waltham and Sewaidstr 
Manors which are covered 1 


"Those who have approached you with the reooest to 
e have referred do not appear to have apprebenoed the s 


which 
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conditrau which were brought about by the arreat of polktdiog 
enacted m 1878 

*' Many) of theae pollardi, whether ungie tree* or ipoupa, are 
capable of pictureaque development but only und« healthy 
conditioni and with adequate apace To leave them all to mow 
together several hundr^ to the acre— will lead to mutual de 
atruction, while the contmuous overhead ahade destroys the 
undermrowth and the vaned vegeUtion which conabtutea the 
chief cSbarm of a foreat and the hope of lU reprodnetKm m the 
future 

" The evils we have indicated are ilready sufficiently mamflnt, 
and It must be obvioua to all competent observers that, unless 
timely steps are taken, a few years further growth must produce 
a sii^larfy monotonous, artmcial and unhealthy result 

of us have been familiar with the Forest for many years, 
and can certify to the great improvoment and the increase of 
natural growth which has already resulted from the operationsof 
your Committee, now continued for many )ean ’ 

The followuq; sig^ures were attached —The Earl of Gams 
borough, Viscount Fowersconrt, Lords Northboume, Kayleigh 
(L^ lieutenant of Essex) and WaUingham, Su John Lub 
hock. Sir W H Flower, Right Hon J Bryce (PresMent of the 
Board of Trade), Ri^t Hon G Shaw I efevre (President Local 
Government Board), Mr Justice Wills, Sir Robert Hunter 
(Soliutor to the Post Office), Prof G S Boulger, Mr Horace 
T Brown, Mr F Chancellor (Mayor of Chdmsford) Mr W 
Cole (Seemtary to the F ssex Fielo Club), Dr M C Cooke, 
Prof J B Farmer, Prof W R Fisher (Rojal Indian Fngineer 
ing College), Mr W Forbes (Agent to the Duke of Richmond 
and Ciordon), Mr F Carmtliers (tould Mr J L Ilartuig, 
Mr T V Holmes, Mr David Howard (President of the Essex 
Field Gub), Mr Andrew Johnston (Chairman of the Essex 
County Council), Mr H Johlin (llq^ ShenlTof Essex), Mr T 
Kemble Colonel LockwoM, M P Dr Maxwell Masters Prof 
R Meldola Mr Bnton Riviere K A , Prof E B Poulton, 
Mr A Savill Prof Stewart, Mr W White (Cumtor of the 
Kuskin Museum) 

The following memorial bearing (he signaturts of about forty 
residents in the Forest district wsi, at the same time pre 
seated — 

‘ We, the undersigned, being residents m the Forest parishes 
(■eg to state that we have witniu^d with satisfaction a great 
improvement in the aspect of the 1 orest directly due to the 
removal, during the past sixteen years, of mEnor stems, and to 
the consequent advance in beauty of those that remam, as well as 
the encouragement of healthy young gr >wth We are certain 
that It will be an iriepaimble misfortune if the careful thmning 
which has been hitherto earned out is not steadily contmued 

“ We further beg to assure the Committee that in our ofunion 
the operations in Hawk Wood so far from being excessive, 
still fiill short of what u required for the healthy growth of oak 


“In Monk Wood there is already a uuuked improvement 
following on }our removal, eighteen miiiths ago, of a prupor 
lion of the poorest pollarded trees The same Is Irue, even in a 
more marked degrM of Lord s Bushes We believe that, if 
the gentlemen who have appeared as cntics of your management 
were to judge of it by the appearance of the portionsttunned 
three or four years after thmning instead of immeduitely after, 
wrhen they necessarily have a bw and unattraetive effect, they 
would themselves be of a different opmi m 

“ In conclusioo, we bw to assure j iu that the view that the 
of the Committee has been destructive is not entertained 
by those living on the spot who are most qualified linudge ’ 

The deputations were formally introducM b> the Chairman of 
Uie bmex Council and the first memorial was presented Iw Prof 
Meldola The Comimttdb>‘sras addressed also by Sir Robert 
Hunt er, Prof Boulger and Mr I C Gould After these re 
prcKotations the public may safely disregard all future expres 
of irresponsible and unskilled opini ms in the preu The 
<3isinnan or the Qmmittee aaured the deputatioa that their 
policy would not be influenced such cnbcisms 


SCIENCE IN THE MAGAZINES 
MR HERBERT SPENCERS second article on "I*ro 
foasioaal Inititntioiu ’ appears m the Cmltmptntry 
Tbe Mtiele deals snth the mtimate relation between the pnest 
and the medicine man of cariy societiei, and ahows how the 
originated &om the pnest Many prooft are 
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given that medical treatment wat Umg associated with priestly 
ranctions, and that the uncultured muM Still believes m some of 
the methods the primitive medicine man Mr Spencer baa 
also an article in the f-artHiiAtir, in whicb he exhibits the in 
secure base upon which Mr Balfour has bud bii “ Faundatfons 
of Behef,’ and desenUs that distinguished luthors dialectic 
efforts, as well as Lord Salisbury s addreta to the Bntiah As 
kocMtion at Oxford, as s,u.nficial offi«ngs of effigies to an 
apotheoaised public Ntilher one nor the other have pro d need 
the fiunteit impretnon in the world of acwace Another article 
which may interert our readers deals vnth Umvemty degrees for 
women, the wnter compannn the acbon of (KittinjSen, m recently 
granting a degree to Miss Chisholm, with the policy of Oxford 
and Gambndm UmveruUes as 1 1 women studentk 

In a lupetoly lUustraUd paper, entitled ' The Discovery of 
Glacier Bay,” that veteran explorer Mr John Muir gives, m the 
CtHhaj, an account of h» journey to the now famous Glacier 
Bay of Aluka, m 1879 1 he great publu; library m Boston is 

described m the same magarme its artistic aspects by Mrs S 
Van Rensselaer, and its ideals and workmg confobons by Mr 
Lindsay Swift 

That fluent wnter 1 hs, the author of “ A Naturalist on the 
Prowl " and other equally attractive works, contnbutes a short 
paper, entitled “ Voices of the Induin Night, to the Sunday 
Magaun* F thnolcmUs may he mtereiited m an artwie by Misa 
A Spinner m the NattomU on beliefii concerning " Dupptei 
prevalent in the West Indies A ‘ Duppy ’ is not simply the 
negro equivalent fiw a ghost, but is rtgaraed as the shadow of 
the deported 

There are two popularly wntlcn papers m Limgman s, one, of a 
Selbomian character, by Mr 11 C> Hutchmton, and another 
concerned with the natural processes inv dved in the evolution 
^ soil m general and golf links in particular by Dr Fdward 

Scum* Gamp has among its articles one on explostons in 
clcctiw light mains, by Mr J A Wanklyn and Mr W J 
Cooper, and some suffieslmns with reference to the work of a 
scientific society, by the Rev H N Hutchinson Ckamhen s 
Jmmal contains short paper), on soluble paper, Scottish gold 
fields, forest dwarfs of tne Congo, and the habits and tastes of 
I epidoptera. Seniuer has some common sense remarks by 
Dr J W Roosevelt, on eycluig from a phjsiological point of 
view 

We have received in addition to the magannes named in the 
I foregomg, Afmwowinirfiui anti e’en/ IPWi but no articles m them 
I call for comment here 


! ARGON ^ 

T r IS some three or fiwr years since I had the honour of 
lecturing here one Fn&y evening upon the densities of 
oxygen and hydrogen gases and upon the conclusmns that 
might bt drawn from the results It is not necessary, therefore, 
that 1 should trouble yon to night with anv detail as to the method 
by which gases can be accuimtny weighed I most take that as 

known, merely mentioning that it is substantially the same as is 
used by all mvestmtors nowadays, and introduced more than 
fifty years ago Yj Kegnault It was not until after that lecture 
that I turned my xllention to nitrogen , and in the ffht instance 
I employed a m^od of preparing the gas wluch ongmaied with 
Mr Vernon Horcourt, of Oxfiwd In this method the oxygen 
of orduuury atmospheric air is got nd of with the aid of ammoma 
Air IS babbled through liquid ammonui, and then pained through 
a red hot tube In its pa>iage the oxn^ of thi ailr combmet 
with the hydrogen of the ammoma oil the oxygen being m that 
way burnt up and converted mto water The excess nf ammonu 
IS subsequently absorbed with acid, and the water ^ ordinary 
desicrating agents That method is very convenient , and when 
I had obtained a few concordant results by means of it, I 
thought that the work was complete and that the weight of 
nitrogen was satisfiuHonly detemuned But then I reflected 
that ft u always advisable to employ more than one method, and 
that the method that I had uM— Mr Vernon Harcourts 
method- was not that which had been used Iw any of those who 
had preceded me in weighing mtrogen Ihe usual method 
consista m abaorhuig the oxygen of air by means of red hot 
copper , and 1 tbom^t that I wght at least to give that method 

1 A dlMOOM dshvsted at tlw Royal lumntion on Fnds) aiml 5 by 
Ibo Right Hoe LenIRayMgh rRS 
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1 in il, fully ejkpectiiiu tu obtain forthwith a value m harmony with 
that alicady afl'ordi.il Iiy the ammotua metbud The rewlt, 
however, provcil othtrwiae The gaa obtained by the copper 
method, a* I may call it, proved to be one thoiuandthparthciiier 
thm that obtained b) the amfnonia metbod , and, on rej^ition 
that diflerence wav only brut^ht out more dearly nnk was 
diout three years ago Then in order, if poMible, to ({et 
furl her light ujxin a discrepancy which puzzled me \ cry much, 
and which at that Ume, I regarded only with disgust and 
impatience, I published a letter in NATiraF invituig cntieiuns 
from chemists who might be interested in such questions I 
obtained various useful suggestions, but none going to the root of 
the matter Several (lersona who wrote to me iinvately were 
inclined to think that the explanation was to be sought in a 
iiarti-il (bssociation of the nitrogen dented from ammonia for, 
lieliire going further, I ought to explain that, in the nitrogen 
obtained by the ammonia method, some — about a seventh part 
18 denved from the ammonia, the larger port however, liemg 
derived as usual from the atmoaphere If the chemically 
denved nitrogen were partly dissonated into its component 
atoms, then the lightness of the gas so prejiared wtuld lie 
exidoined 

Ihe next step in the inquiry was if possible to exagrarate 
the duerepaney One s instinct at first is to try to get no of a 
discrepancy, but I lielieve that expenence ^ous suth in 
endeavour to lie a mistake What one ought to do is to magnify 
a small discrepancy with a view to finding out the explinatitin 
and as tt apfKared in the pasent case that the root of the dis 
crejniuy lay in the fact that part of the nitrogen preiiared liy the 
ammonu method was nitro^n out of ammonui although the 
greater part remained of common origin in both eases the 
application of the pnnciule suggested a trial of the weight of 
nitrewen obtained wholly from ammonia This could easily 
lie ekine by substituting pure osyten fe>r atmospheric «r in 
■he ammonia method, so that the whole, instead of only a part 
of the nitrogen rolleeted should lx denved from the ammeSiia 
Itself rhe disereiiancy was at omt magmfieil some five times 
The nitrogen vi uUained from ammonia proved to be alxiut one 
half )ier cent lighter than nitrogen olitained in the ordinary way 
from the atmosphere and which 1 may call for lirevity “ atmo 
sphene nitrogen 

That result stood out pretty sharply from the fiist hut it was 
necessary to confirm it lij comfiansan with nitrogen chemically 
denved m other ways rhe talile Ixfore you gives a summary 
of such results, the numixrs lieing the weights in grams aetually 
contamed under standard tonditions in the globe employed 


U) hot tupixr (1892) 

By hot iron (1893) 

By ferrous hydrate (1894) 


2 3101 
2 3100 
2 3102 


Mean 2 310a 

( itrMK VI NnmxFx 

brum nitnc oxide 2 3001 

From nitrous oxide 2 2990 

From ammonium nilnte punfied at a read heat 2 3987 

From urea 2 3985 

hroni ammonium nitrite punhed in the told 3 3^7 


'Mean 2 2990 

The diflereme IS about ii millignms, or alxnit one half per 
celt , and It was sufficient to prove conclusively that the two 
kinds of nitrogen — the chemically denved nitrogen and the 
atmosphene nitrogen— differed in weight, and therefore, of 
counc, m quality, for some leaion hitherto unknown 

I need nut spend time in explaining the vanoui precautions 
that were necessary in order to ettabliM surely that conclusion 
One had to be on one’s guard against imnunties, especially 
against the presence of hydrogen, which might serioudy lighten 
any gas in which it was contained I bebeve, however, that the 
jitecauliona taken were suflieient to exclude all questions of that 
sort, and the result, which I published about this time last year, 
stood shsrply out, that the nitrogen obtained from chemical 
sources was different from the mtr^n obtained firom the air 
Well, that diflerence, odmittmg it to be edsblisbed, was 
suffkaent to show that some hitherto unknown gas is mvolved m 
the MNtr It might be that the new gas was dissociated 
nitrogen, contained in that which seas too light, the chemical 
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nitrogen -and at fiist that was the explanation to which I 
leonra , but certain experiments went a long way to discourage 
such a supposition In the first place, chemical evidence — and 
In this matter I am greatly dependent upon the kindness of chem 
kol fhends— tends to show that, even if oitbnary mtrogen could 
be dissociated at all into Us component atoms, such atoms 
would not be likely U> fcnjoy any very long continued existence 
Even ozone goes slowly liock to the more normal state of oxygen , 
and It was thought that dissociated nitrogen would have even a 
greater tendency to revert to the noirnol condition Ihe ex 
penment suggested by that remark was os follows- to keep 
(hemidil niirogen — the too light nitrogen which might be sup 
posed to contain dissncuUed moleeules~for a good while, and to 
examine whether it rhanged m density Of course it would be 
useless to shut up gas in a globe md weigh it, and then, after an 
interval, to aeigh tt ogam, for there would be no op(xirtunity 
for anv change of weight to occur, even although the gas within 
the gtube had undergone yime chemical alteration It is 
necessary to re establiA the stindard eondiUons of temperature 
and pressure which are always understood when we speak of 
filling a globe with gas, for I need hardly say that filling a globe 
with gas IS but a figure of speech Lver^hing depends upon the 
temperature and pressure at which you work However, that 
obvious point being tiorne m mind, il was proved by experiment 
{that the gas did not ehange in weight by standing for eight 
ynonths a result tending to show that the abnormS bghtness 
was not the ronsequence of dissuciatipn 

hunher ex|ienmcnts were tried upon the actum of the ailent 
plectnc disch itge both upon the atnuispheric ml rogen and upon 
the chemically derived nitrogen but neither of them seemed tu 
lie sensibly affected by such treatment yi that, altogether, the 
Inlance of evidence seeped to inibne against the hyqiothesis of 
abnormal li|,htness m the chemic illy denved nitrogen being due 
to dtsyxiaUon and to suggest strongly, as almost the only 
{lossible alternative that there must be in atmns]dHnc nitrogen 
some constituent heavier than true nitrogen 
At that peuni the question arose What was the evidence that 
all th« so calleil mtro|n.n of Ihe atmosjvhere sv is of one quality ? 
And I remcml c r I tliink it was alxnit this time last year, or a 
little earlier pulling the question to my enllesgue Prof Dewar 
Ills answer was that he doulited whether anything material had 
been done tiiMin the matter sinee the time of Cavendish, and 
that f hail iieller refer to Cavendish s original papr That 
advice I epiickly f illowed and I was rather surpn>^ to hndthat 
Cvvendish had himself )>ut this question ejuite as sharply as I 
cewild pul It 1 ranslaled from the old fashioned phraseology 
connected with the theory of phlogiston, his question was 
whether the inert ingredxnt of the air is retlly all of one kind , 

I whether all the nitrogen of the oir is really the same as the nltro* 
gen of min Cavendish not only asked himself this quespon, 
but he endeavoured to answer it by an appeal to experiment 
I should like to show you Cvvendish s experiment m some- 
I thing like its nngiiul form He mverted a U lube filled with 
mercury, the legs standing in two separate mercury cups He 
then passed up, so as tu stand above the mercury, a mixture of 
nitrogen, or nt air, and oxygen and be caused an electnc 
current from a fnctional electneal machme like the one I have 
before me to pass from the mercury in the one leg to the mercury 
in the other giving sparks serous the intervemng column of air 
I do not |>rr pose to use a fnetkinal machine to night, but I will 
substitute for it one giving electricity of the same quality of the 
construction intnxlu^ Mr Wimshurst, of which we have a 
fine apeeimen in the Institution It stands just outside the door 

of the theatre, and will supply an electnc current along insulated 
wires, leading to the mercury cups , and, if we are successful, we 
shall cause sparks to pasi through the small length of air included 
above the columns of mercury There they are , and after a 
little time )ou will notice that the mercury rues, indicating that 
the gas IS sensibly afawirbed under the influence of the sparks 
and of a piece of potash floating on the meicuro It was by 
that means that Cavendish establMed his great discovery of tM 
nature of the inert ingredient in the atmesmere, wluch wc now 
call nitrogen , and, as I have said, Cavendish himself propoaed 
the question, oi distinctly as we can do. Is thu inert ingr^ent 
all of one kind? and he proceeded to test that questxm He 
found, after days and weeks of protracted expenment, that, for 
the most port, the mtrogen of the atmosphere obsothed m this 
manner, vma converted into mtrems acid , but that there wu a 
small rendue remouung after prolonged treatment with sparks, 
and a final absorption of the residual oxygen That retadne 
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amounted to about put of the mtm(^ taken , and Cavendiah 
dmws the ooncinaon that if there lie moK than one inert in 
([redient in the atmoapbere, at any rate the second ingredient u 
not contained to a gr^er extent than i), part 

1 muit not wait too long over the experiment Mr Gordon 
tellx me that a certain amount of contraction hax already 
occurred , and if we project the U upon the aereen, we ahafl 
be aUe to verify the nmt It i» only \ queation of time for the 
greater part of the gaa to be taken up, ax we have proved by 
I^uninary expenmentt 

In what I have to say from this iximt onaardt, I muvt be 
underxtood ai speaking a< much on iKhalf of Prof Ramsay ai 
for myielf At the firxt the work u hich we did was to a certain 
extent independent Afterwanls we worked in concert, nnd 
all that we have published in our joint names must he regarded 
as l^ing equally the work of both of us But, of course, Prof 
Ramsay must not be held responsible fur any chemical bluneler 
into which I may stumble to night 

By his work and by mine the heavier ingredient in atmo 
spheric nitrogen which was the origin of the diserepancy 
in the denaities has been isolated and we base given it 
the name of “a^n’ hor this purpose we may use the 
original method of C avendish, with the advanlaM of modern 
appluuices We can procure m ire powerful deetnc sjurks 
than any which Cavendish could command by the use of the 
ordinary Ruhmkorff cod stimulated by a batter) of (>ruve 
cells , and it is possiUe so to obtain evidence of the existence of 
argon 1 he oxidation of mtrugen by that method goes on pretty 
quickly If you jjut some ordinary air, or, lietter still, i niivtiire 
of air and oxygen, in a tutie m whieh electne spirks are made to 
pa» for a certain time, then in I mking through the tulie you 
observe the well known reddish imngo fumes of the oxides of 
nitrogen 1 will not take up time iii going through the esjxn 
ment, hut will merely exhibit a lulie lire id) prepared (image on 
screen) 

One can work more efliciently by employing the alternate eur 
nntsfrom djmamo machjnes which are now at our ommand 
In this Institution we have the ahantage of a jaiblie supply 
and if I pass alternate currents origin iting in Deptford through 
this Ruhmkorff coil which acts as what is now ciilcil a high 
potentui transformer ’ and allow sjiirks from the setondarv to 
pass in an inverted test lube lietween jdatmum (xunts, we shall 
be able to show in a comparatively short time a pr< ttv rapid ib 
sorption of the gases The electne current is led into the working 
chamber through lx.nl glass tubes conlaiiiing inercuiy , ami pro 
sided at their inner extremities with pUtinum jxiints In this 
arrangement we avoid the nsk, which would otherwise be senous, 
of a fracture just when we least desired it I now start the 
sjiarks by switching on the Kuhnikorll to the alternate current 
supply , and, if you will take note of the level of (he liquid 
represenung the quantity of mixed gases included, 1 think you 
will see after, peibaps, a quarter of an hour that the liquid his 
very appreeiably nsen, owing to the union of the nitrogen and the 
ox^n gases under the influence of the electrical dis^arce and 
sub^ueot absorption of (he resulting comp Kind by the lOkalme 
liquid with which the gas apace is enclosed 

By means of ihu btUe apparatus, which is very convenient for 
opentions upon a moderate scale such as for analyses of 
“ mtrogen ” for the amount of aigun that it may eonuin we 
are able to get an alisorption of about 8o cubic centimetres per 
hour) or abrat 4 inches along this test tulx, when all is going 
well In order, however, to obtain the isolation of argon on 
any conndefable scale by means of the oxygen method, we must 
employ an apparatus still more enlarge The isolation of 
argon requires the removal of mtnigen, and, indeed, of very 
large quantities of nitiogcB, for, as it appears, the proportion 
of argon contained in atmospheric nitrogen n only about i per 
cent , so that for every btre of argon that you wish to get you 
must eat up some hundrml litres of nitnagen That^ however, 
(»n be done upon an adequate scale by calling to our aid the 
powerful electric discharge ndw obtainable by meant of the 
alteriute current supply and high potential troiufoimeis 

In what 1 have done upon this subject I have had the acU 
vantage of the advice of Mr Crookes, who some years agd 
drew special attention to the electric discharge or flame, aw 
showed that many of its properties depended upon the fiict that 
It had the power of enus^, upon a very condderable scale, a 
combmatimi of the mtrogen aw the or^gen of the air in which 

I had first Uiongfat of showing in the lecture room the actual 
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ajrparatus which I havcLmjiliiyLd for the concent ration of anpm , 
but tht difhculty is ihii is the apparatus has to lie uied7 ibv 
working jxuts are aim isi mvisilile, and I cami t j the concIuSKni 
that It would really lx. m rt instructive as will os more con 
venient to show thi jnrts isolated, a very little tfl irt of imogina 
tion being then all ihit is rixjiiireii in order to reionstnict in the 
mind the actual arrangi nitnls employed 
hirst, ns to the eleitnt ire or flame itself We have here a 
transformer made by I il e sml Hams It is not the one that I 
hive used in practice but it is i onienient for ccrlnin purposes, 
nnd It can lie connected by me ins of a switch wiih the alternate 
currents of 100 lohs fiiniished by the Supply ( omjxiny The 
platinum terniinnis (hat ji 11 see here ire modelled exnetly upon 
the jilan of those whieh hue Ixen employed in prsctice I may 
say a word or two on the quesln n of mounting I he terminals 
reijuiit to be very missiu 11 aeeouni of ihe bent evolved In 
this case they consist of j I itinum wire doubled upon itself six 
times The jilnlinums are c ntiru I by iron wires giing through 
glass tubes, nnd nttached it the ends to the eojiper lends 1 or 
nelter secuntv, the tulx s themselves are sto|i|x.d at the lower 
ends with corks nnd ehargeil with water, the .luv integelieingthat, 
when the whole arrangement is fitted by meins oi in indm 
rnliiier stopper into a tiosed sessel, you have a witness that, as 
long as the water remains in |x>sitiim, no leak can haic occurreil 
through (he insulatuig tiilxs conseying the elietrcxles 

Mow, if we snitih on the current and nppmximnte Ihe Jioints 
sufttiiently we gel the eleetnc flame fhere yon have 11 II 
IS, nt present showing n itrtnin nmuuni f sixla That 111 tinu 
I would iMirn off \fttr ihe are his onee Uen sliuck the 
plitinnms enn lie sejiarated and then you hnii two tongues ul 
I fire ascending ilinost independently of one another but meeting 
ilxise Under the influeme of siteh n flame the eixygen aid 
I the nitrogen of the iir e mibme it 1 reasonable rate ind in this 
wiy the ililrogen is got rid of It is 11 iw 1 ills 1 question of 
Ixixing up the gisinid ised spaie, where the irgoii ei ncentrateil 
by the combustion of the mtrogen lati lx. lollected But there 
I in. diffieiiltiis t > lx. enic iintered here One cannot well use 
inything Imt i ghss vessel There is hinlly any metal ivailahle 
I that wiii withstand (he letion >f strong ciustu ilksli ami of the 
nitrous fumes resulting from the flime One is iiractically 
I limited to gliss The glassvessel employed is 1 large flask with 
1 single neck, ibwil hrif full of caustie alkali The eleclrmles 
an csrnul through the iiexk by meins of an mdiarublx.r bung 
twovided alvi with lulies for leading in the gas The electne 
flsme IS situited it 1 distinee of only about hilf an iiieh above 
the eatistic alkili In that wiy in eftieient ciiculation is eslal 
lishcd (he Init gises as they nsc from the flame stiike the loj 
and (hen as they eome rixiinl again in the course i f the circuli 
tion they jxiss siiffieienlly 1 1 rse to the cuistii alkali to ensure in 
idequate nmoval eif Ihe iiitr ms fumes 

fhere IS mother jxnm to lx. mentioned It is niievsary tJ 
keep the vessel tool otherwise the heat would soi n rise to sueh 
' a point thit there would lx, excessive gtncraiirn rf steim, in 1 
I then the u|x.ralion would eome to a stiinlslill In order D 
meet this diffieidly the upper |Xirl of the vessel is proiKled with 
1 water jacket in which a cireuWtion can be esiablislied N > 
diubt the glass is severely treitcd Init it seems to stind It in e 
fairly imiible manner 

By means of an arringemenl of this kind taking nearly three 
horse power from the electne supply, it is jxissifile to consume 
nitreigen at a reasuiuble rate Ihe transformers letuilly use 1 
are the Hedgehog transformers of Mr Swinburne, intended 
to transform from lOO volts to 34cx> volts By Mr Swinburne s 
idvice I have used t*ro such the fine wires being jn lenci s > 
IS to leeuniulate the elyetncal potential and the thfok wires irT 
parallel Ihe rate at which t^ mixed gases areabaorixxl is 
alxxit seven lures per h nir and the ajipnratus whin once 
foirly staited works very well aa a rule going for many hours 
wniiout attention At tunes the arc his 1 tnek of going out 
and II then requires to be restarted by approximating the 
platinums We tave already worked fouiteen hours on end 
and by the aid of one or two automaln appliances it would, I 
think, be possiMe to continue ujumtions ilay and night 
The gases air and oxygen m about equal proportions are 
mixed in a large gasholder, and are feil in autnmaticilly as re 
requiied Ihe argon gradually accumulates and when it is 
desired to stop operations the supply of nilmgi n is cut off, and 
only pure oxygen allowed adimttance In this way the remainmg 
mtnigen n consumed, so that, finally, the working vessel is 
ehar^ with a mixture of argon and oxygen only , irom which 
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Oil jx>i,tn iv tamovtd by ordinuy well known chottioil methodi munly of the nitnde of nugnesium Of oomw, if there m any 
1 miy mention that at the elote of the operatwo, when the oxym preeent it has the preference, and the ordiuuy white 
nitruccn is all ffom. tht arc changes its appearance, and becomes oxide of ini^esium is formed 

if t brillunt bine tol< ur The gas thus isolated w proved to be inert by the very feet of 

I haie said enough atiout this method, and I must now pass lU uohttinn It refuses to combme under cucumatanccs in 
in to the iliemative milhod which has been veiy suLceksful in which nitrogen, itself alWkys considered very inert, does 
I rof Kamsay’s hands th-it of abaorhum nitrogen by means of combine— both m the case of the oxygen treatment and m the 
red hot magiiesium By the kindness oTPruf Ramsay and Mr case of the magnesium treatment , and these feett are, pofaaps, 
Matthews nuasMstant wchaveherethefhllscaleapparatusbefore almost enough to justify the name which we have suggerted for it 
ns almost exactly as they use it On the left there is a reservoir But, in addluon to this, it has been proved to be inert under a 
if nitrogen derived from air by the sunple removal of oxygen considetable sanely of other conditions such as might have been 
rhe gas IS then dried Hereitububtdeathnnighsulphuru.aad expected to tempt it into combination I will not recapstulate 
It then jxusei through a long tube made of bant glass and all the experiments which have been tned almoat entirely 

charged with magnesium m the form of thin turnings Dunns by Prof Kamsay to induce the gaa to combine Hitherto, 

the passage of the gas over the mognetium at a bnght red m our hands it has not dorm so , and I in» mention that 
heat, the nitrogen is sbsorbed m a greater degree, and the recently since the publicatioa of the abatract of our paper read 
gu which finally passes through is unmcnstly nchtr in argon before the Royal Society, argon has been submitted to the action 
Ulan that which first enters the hot tube At the present of btanium at a red heat, titanium bemg a metal having a great 
time y lu see a tolerably rapid bubUing on the left mdicative affinity for nitrogen end that argon has resisted the temptation 
of the flow of atmospheric nitrogen into the combustion to which nitrogen succumbs we never base asMrted, and we 
furnace whereas on the right, theoutflow is eery much sbwer do not now assert, that argon can under no circumstances be got 
Care must be taken to prevent the heat rising to such a point to comlune That would, mdeed be a rash assertion for any 
as to soften the glass The concentrated argon ts collected m a one to venture upon and only within the last few weeks there 
second w holder, and afterwards submitted to further treat has been a most mtercstii^ announcement by M Berthelot, oi 

ment 1 he appantus employed by Prof Ramsay tn the sub Pans, that under the action of the silent electric duchaijp, 

srauent treatment is exhibited in the dugram and ii vciy argon can be abeorlied when treated m contact with the vapour 
effective for its purpose , but I am afiaid that the deuils of it oflienane Such a ststement, coming firom so great an authority, 
would not readily be followed from any explanalu n that I could commands our attention , and if we accept the conclusions, ss 1 
give m the time at my disposal The pnnaple consists in the suppose we must du it will follow that argon has, under those 
circulation of the mixture of nitrogen and argon over hot circumsUncei combined 

magnesium, the gas beiim made to pass round and round until Argon is rather freely soluble in water 1 hat is a thing that 
the nitrpgen is eflectivcfy removed fnwi it At the end that troubled us at hrst in trying to isolate the gu, because, when 
operation as in the i nse of tht oxygen method proceeds some one was deabni, with very small quantities, it seemel to be 
what slowly When the greater part of the nitrogen is gone always disappearing In trying to accumulate it we made no 
the remainder seems to be unwilling to follow, and it requires progress After a sufficient quantity had been prepared special 
somewhat protracted treatment in order to be sure that the expenmenU were made on the solubility of argon in water It 
nitrogen has wholly disappeared When I say wholly dia Ims been found that argon, prepared both by the magnesium 
appeared that perhaps would be too much to say ui any method and by the oxygen mmoo has nliout tne same solubility 
What we can say is that the spectrum test is adequate m water as oxygen some two and a half times the solubihty of 
to show the presence, or at any rate to show the additton, of nitrogen Tbtt suggests, what has been verified by expenmeni 
about l| jKr tent of nitrogen to argon as pure as we can that tht dusolved gases of water should contain a larger pro 
get It , so that It is feir to argue that any nitrogen at that stage ixirtion of argon than does atmosj^enc nitrogen I have 
remaining in the ar^ is only a small fraction of 1 1 per cent here an apparatus of a somewhat rough descnption winch I 
I idiould ^ve liked at this pouit to be able to give advice as have employed m expenments rf this kind The boiler 
to which of the two methods — the oxygen method or the emjdoyed consists of on old oil can The water is supplied to it 
magnemm mdhod is the easier and the more to be tecom and drawn from it by coaxial lubes of metal The incoming cold 
mended , but 1 confess that I am quite at a loss to do so One water flows through the outer annulus between the two tubes 
difficulty in tht companion ansei from the feet that they have The outgoing hot water posses through the inner tube, which 
been in diBierent hands As fer as I can estimate, the quantities ends in the intenor of the vessel si a hi^er level By means of 
of nitrogen eaten up in a given time are not vciy different In this arrangement the heat of the water which has done its work 
that rapect, perhaps the magnesium method has some sdvan is passed on to the incoming water not yet m operation, and m 
tage , but, on the other hand, it may be said that the mognesnim that way a limited amount of heat is made to bniw up to the 
ptocesa requires i much closer su|ierviaion, so that, perhapa, boil a vew much larger quanbty of water than wouQ otherwise 
fourteen hours of the oxygen method may not unfeirly compare be possible the greater partof the diwlved gates being hbeiatcd 
with eight hours or so of the mofmcsium method In practice a at t^ same time Thw are collected in the ordinary way 
great deal would depend upon vvhethCT in any particular labon What you see m Ihn flask is dusolved air collected out of 
tory alternate currents are available from a pubhc supply If water in the course of the last three or four hours Such gas, 
the alternate currents are at hand, I think it may pruhably be when treated as if it were atmospheric nitrogen, that is to say 
the case that the oxygen method ts the easier , but, otherwise, after removal of the oxygen and minor impunties, is found to be 
the magnesium method would, probably be preferred especially deadedfy heavier than atmospheric nitrogen to such on extent 
by chemists who art familiar with operations conducted m red as to uKUcate that the proportion of argon contained is alxiut 
hot foi***- double It is obvious, therefore, that the disaolved gases of 

I have here another experiment dlustralive of the reaction water form a convenient source of argon, by which some of the 
between msgnesiam and nitrogp Two rods of that metal are labour of separation from air is obviated Dunng the last finv 
suitably mounted ui an atmosphere of nitrugen, so arranged that weeks I have been wj^ied from Manchester by Mr MacdougsU, 
we can bring them into contact and cause an clcctnc arc to form who has mterested himself in this matter, with a quantity of 
betweenthem Under the action of the heat of the electiic arc the dissolved gases obtained from the condensing water of hu steam 
nitrogen will combine with the nuignesinm , and if we hod tune to engine 

carnr out the expenroent we could demonstrate a rapid absorption M to the spectrum, we have been indebted from the first to 
ofnitrogen by this method When the experiment was first tned, I Mr Crookes, end he bos been good enott^ tonight to bmw 
had lulled that it mitht be possible, by the aid of cleetriaty, to some tubes which he wdl emorate, and which will you at 
start the action so eflectivtfy that the msgnesinm would continue to all events the light of the eiwtnc duchaige in sigaa Icannot 
bam uiMpendently under lU own devmoped heat in the atnio show you the qisctrum of aigon, ft* unfortunately the amount of 
sphere of mtragen l^xmbly, on a larger scale, something of this light from a vacuum tube w not nfficient for the prqjecticn of 
sort nuant lufcecd, but 1 bring it forward here only as anlllustia its spectrum Under tome drcuinatanees the faj^t u red, and 
two We tuift on the dertne current, and bring the msgiKsnunt under other arcumstancea it u bhie Of course when these 
together You see a brilliant green lig^t, indicating the vapor faghu are examined with the speetroaeope— and they have been 
nation of the magnesium Under the infhence of the heat the exaauncd by Mr Crookes with great care— the diflcrencea m the 

m ag nesn im bunn, and there it collected in the glass vessel a colour of the light ttandate themsdvee into difeent gnuna of 
certain amount of brownish lookug powder which cootnU spectrum lines We have before us Mr Crookes’ showing 
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the two mctn npon a rtry luge wale The upper la the qsee ene^ of motion u trin^tional and from that it would aoum 
tmm of the blue light, the lower if the ipectiumm the rad light, to imiow by aivuments which however, I must not atop to 
and It anJl be leen that they differ very greatly Some bon are elaborate, that the gas must be of the kind called by chenuata 
common to both { but a great many fmea are teen only m the monatomic 

r^, and others are teen ^y ip the blue It m aatoniming to I had intended 1 1 sa> s unething of tht iperaticm of 
notice what tnding changes in the conditfona of the discharge determining the ratio of sptcihc. heat)., but Umi will not altow 
bong about such extensive alteiatKuu m the spectrum The result », no diult very awkward Indeed I have 

One mestion of great unpoitonce upon which the spectrum seen some indications ihit the anomalous proiKrties of atgon 
throwa fight is, Is the atgOn denied by the oxygen method art brought as a kind of amisation against us But we had the 
really the same ai the argon denved by the magnesium method? very best intentions in iht mstter The fiu ts were too much 
By Mr Crookes kindness I have had an opportumly of examin for us, and all we cm 1 r wisti apilcgtsi f r lurstlves and 
ing the spectra erf tht two gases aide by side and such examine fir the «s Several qutMiins may It isktd upon which I 
tion as I could make revealed no (liflerence whatever in the two xbould like to say s w rl r tw> if you will allow me to 
spectra from which, I suppose, wt msy conclude either that the detain you \ bttit longer The first |iitstion (I do not know 
gases are absolutely the some or if they are not the same that whether I need ask it) is lint wt tit hild of i new gas at 
at any rate the ingmients by which they differ cannot be present all? I had thought that ihst mignt lit jxissed over but 
in more than a small proportion in tither of them only this morning 1 read in a lechmcal j nirtial the suction 

My own observations upon the spectrum have been made that argon was our II friend nitrous ixide Wilrous 
principally at atmospheric fpessurt In the ordinary process oxidt hss roughiv the linsily of argin hut thil as Jar is I 
of sparking, the prMure is atmosphinc awl, if we wish to can see u the only point uf rtsemblsmt I ttwetn them 
look at the spectrum wt have nothing more to rlo than to Well, supposing that there is a new gas whi h I will not stop 
include a jar m the circuit and jnit a direct vision prum f j the tj discuss, bmuse I think the spectrum il nt would bt enough 
tye At my request. Prof Schusltr examined aame tubes con to prove if, the next qutsti m thu iiny bt ulttd is Is 1 in the 
taming argon -U atmosphenc pressure prepared by the oxygen atmosphere? This matter naturally en^ed our tsmest atten 
method, and I have here a diagram of a characteristic group tion at an early stage of the inquiry 1 will only indicate in i 
He also placed upon the sketch some of the bnes of xinc few words the arguments which seem 1 1 us 1 1 show that thi 
which were very convenient as directing me exactly where (o antiver must lie in the aftirmalive 

look (See fig i 1 the first place if argon lie not in tht itmmMcrt, the 

original discttpaniy if densities which lormcd the 
starting point rf the invesdgainn rtwains uittx 
plained and the discostry f the new gas has been 
made upon a false clue I assinj, over that we have 
the evidence from the blank experiments in whidi 
nitrogen originally d« rived from chemical sources 
IS fretted either with oxygen or with msgnenum, 
exactly aa atmospheric nitrogen is treated If we 
use atmos|rfienc nitrrgen we get a cerum propor 
lion of argon about i iier cent If we tnsal 
chemieal nitrogen m the sime way wq get, I will 
not say absolutely nothing 1 ut a mere fraction of 
what we should get had atmos| heric mtragen been 
the subject Y )u may ask why do we get any 
fraction at all from chemical nitrogen? It n not 
difficult to explain the snuill residue because m Ihe 
manipulation ot Ihe gases large quantities of water 
are used and is I have alreaily explained water 
dmsotvrs argon somewhat freely In Ihe processes 
of manipulation srnie i f the argon will come out I 
solution and it remams after all the nitrogen has 
been consumed 



Within the last few ilays Mr Cr kes has charged a null 
ometer with argon When held m the light from the electnc 
lamp the vanes revolve rapidly Arg n u anomalous in many 
respects hut not you see in this 
Next as ti the density of argon I rrf Komsay has mode 
numerous and careful oiiservaii ms upm the denvty ot the 
gu prepared the magnesium method, and he finds a density 
of alxiut 19 9 as compared with hydr gen Lqually satisfactory 
observations upon the gas denved by the oxy^n method have 
not yet been made, hut there is no rv ison to suppose that the 
density is different, such numbers as 19 7 having been obtained 
One of the most interesting matters in connection with argon 
however, is what is known as the ratio of the specific beats I 
must nut stay to elabotate (he questions involved, but it will be 
known to many who hear me that the veloaty of sound m a gas 
depends npon the ratio of specific heat*— the ipeafic heat 
of the gas measured at constant pressure and the speciftc heat 
measured at constant volume If we know the density of a gas 
and alio the vehxHy of sound in it, we are m a poiiuoo to infer 
this ratio of specific brnts , and by means of this method, Prof 
Rasuay has dmermined the ratio in the com of argon, amvwg 
at the vwy remarka^ result that the ratio of speafic herds i» 
represented by the number i 65, approaching very closely to the 
tbeoretieal limit, i 67 The awnDn i 67 would mdicate that 
the gas has no ooeigy except energy of translation of its 
moMculet If there u any 0^ energy thru that, it would 
show itsetf by thli number dropping below 1 67 Ordinary gssis, 
oxygen, mtidgaii, hydrogen, &c , do dnw below, giving the nmn 
bert4. gases Aop lower still Mf the ratio of specific 

heateu i 65, psartt^y ffiy, we nmy mfar then that the whole 
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Another wholly distinct 'irgument is f uncleil upon the method 
of diftusion mtiudueed by (iraham ( rah im showed that tf 
you pass gas along porous tubes you alter the c imposition, if 
the gas IS X mixture The lighter constiluenis go more readily 
through the jmres than do the heavier mes The experiment 
takes this firm A number i f tobacco pipes t ight in the actual 
amiigemenl are joined together m sems with indmrubber 
junctions and they are pul in a space in whu h x vaiuum can be 
mode, so that the space iitvide the pirous pipes is vacuous m 
approximately so Through the pipes or Unary ^ is M 
I One end may be regarded as open to the atmosphere The 
other end is connected with an aspirator s. itnuiged that the 
gas collected is only some * per eentof that whiih leaks through 
the porosiHes 7 he case IS like that of an Austnlmn nverdnrinj. 
updmost to nothing in the course of its flow Well, if we 
treat air m that way collecting <jjly the small residue which is 
less willing than the remainder to penetrate the porous walls 
and Ihen prepare nitrogen from it by removal of oxygen and 
moisture we obtain a gas heavier than atm ispheric nitrogen, s 
result which proves that the ordinary mtrogen of the atmosphere 
n not a angle body, but is capable of being divided into parts 
by so simple an agent as the tobacco pipe , 

If It be admittra that the gas is in the atmosphere the further 


question arises as to its nature 

At this point I would wish to say a word of explanation 
Neither in our original announcement at Oxfird nor at any 
tioie mnee, until January 31, did we utter a word suggesting that 
argon was an element , and it was only after the expenmenU 
upon the speciftc heatt that ae thought that wt had roffiewt lo 
go upon m order to make any such suggestion m public I will 
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I t innst that thtt i bacnation ik abKriotely canc]uii\(. It n 
irtunly strong evidence But the subject is difficult, and one 
thit has given nie to some diflercnce of opiiuon among physi 
ristk At any ratt this property distinguishes aigon \tiy shai^y 
trim all the minary gaKb 

One question nhuh occurred to {is at the earbest stage of the 
nquiry as won is we knew that the density was not very dif 
ferent from at was the question of whether possilily, argon 
lould be a more c indcnwl form of nitrogen, denoted iheinically I 
I y the symbol N| Then, stem to be several difficulties m the 
way of this su))position Would such a (.onstitution be ron 
sistent with the ratii of specific heats (l 65)? Ihat bcems 
extremely doulitful Anotlw question is Can Ihe density lie 
really as high as at the number required on the supposition of 
Ny? As to thik matter Prof Kamiay baa repeated hin measure 
ments of density and he finds that he cannot git ivin so high as 
30 To suppose that thi density of argon v> really at and that 
It appears to be 20 m consequence of nitrogen still mixed with 
It would be to sup|)ose a contamination with nitrogen out of all 
(lOportion ti what is pnilialile It would mean simc 14 per 
tent of nitmrcn whereas it seems that from 14 to aperient 
IS easily inou^ detected by the spectroscope Another ques 
tion that may lie asked is Would Ng require so much eoobng to 
condense it ni argon rctjuires ? 

There is me matter on whieh I woul I like to sa> * w rd 
the questnn as 1 1 whit N, would be like it we had it? Ihere 
seems t he 1 great disereixmcy of ouini ns Sime high 
authorities ami lie whom must be Included I bee the telebratid 
Mendeleef eunsuler that N, wmld lie an exicitioimlly stable 
Indy , but most of the chemists with whi m I nave ei nsulted 
are of r pinion that wi iihl lie tx|dosive «■ at any rate alis > 
lulely unstal le 1 hat tb a queblion whieh may be left for the 
future to den h We must ni t attempt to put thesi matters too 
positively Ihe hvlance <f evidinci still seems ti lie against 
the suppobiti n thvl argi n is N, I ut fur my part I do not wish 
to doLmatise 

A few Weeks ago we had an eloquent leeture fram IW 
KUektr n the life and w irk ut the illustnous Ilelmhnitr It 
will be known to many that dunng the last few months of his 
life llelmhilt/ lay (instnte in a semi paralysed cindilirn 
forgetful f many dungs but btill retaining a keen interest in 
science Sv me little while after hib death we had a letter from 
his widow in whieh she descnlied how interested he had been 
in out preliminary announcement at Oxford upi n this subject 
and how he desired the aieuuiit if it to lie read lo him over 
again He ad led the remark I always thought Ihat there 
must be Kimething more in the atmosphere 


A sphcrhosiopic pkoor or ihf 

Mb 7 hORlC i ONS PITU PIO V 01 
i'll LAVS RfNOS^ 

'T'Hh hypothesis that the rings f Saturn are composed of an ' 
^ immense multitude if comparatively small bodieb re I 
solving around Saturn in rircular orbits has lieen firmly 
e^Mtshed since the iwbhcali m of Maxwell s elassieal paper 111 ' 
1850 The gr winds on whiih Ihe hypothesis is based are too 1 
wdl known ti M!i|uire spicud mention All the observed | 
iihenomenaofthe rings arc naturally and completely exjdamed by | 
It, and mathematical investigation shows that a solid or finid nng 
could not exist under Ihi circumstances in which the actual nng 
is^aced 

The spectniscoiuc proof which IW Keeler has recently 
obtained of the meteorie constitution of the nng, is of interest 
because It is the first litrtfi proof of the eurrectness of the 
accepted hypothesis and becauae it illustrates in a very beautiful 
manner the fruitfulness of Dopplers pnnciple, and tlw value of 
the niertibsrope as an instniment for the measureinent of 
celestkd mottons 

Since the relative velocities of diffeient parts of the nng 
wonkl be eaKntudly different under the two hypotheses of ngid 
itnicture and meteonc eonstiluUufi, it la pofcubte to dislu^m 
between these hypotheses by meakunnf^he motion of diSerenl 
iiaru of the nng in the line of si|ffit Ihe only difikulty is to 
hnd a method so delicate that the very small differences of 
velocity in qnestion may not he masked by instnimental errora 
Success ui visual observations of the spratnim is hardly to be 
expected 

1 Atrkigbd final *■ p.i|Kr I > 1 ruf Jainu F kwkr la jlS 
/oiosM/for Ms> 
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After a number of attempts. Prof Keeler obtained two fine 
photogiaplis of the lower spectrum of Saturn on Apnl 9 and to 
of the present year The expoanre in eadi case was two hours, 
and the image of Ihe pUmt was kept very accniatdy central on 
the slit plate After the expoatue the apectnim of the Moon 
was photographed on each side of the spectrum of Saturn, and 
nearly in contact with it Each part of the lunar spectrum has 
a width of about one millimetre, which is also nearly the 
extreme width of the planeta^ spectrum On both sides of the 
spectrum of the ball of the ptenet are the narrow iqiectni of the 
anbeofthenng The length of the bpectrum from i to D is 33 
millimetres 

These phottwra|>hs not only show veiy clearly the rdative 
displacement if the lines in the spectrum of the nng, due to the 
opposite motions of the ansee, but exhibit another peculuuity, 
which IS of specul importance in connection with the subject of 
the present paper llie planetary bnes an strongly inclined, in 
consequence if the rotation of the hall, but the bnes in the 
sjiectra of the anse do nr t follow the direction of the Imea m the 
eentrvl siiedruiii they ire nearlj parallel to the lines of the 





comparison spectrum, and, in fact, u compared with the lines of 
the uall, have a dighl tendency to wchne in the opposite direc 
tion Hence the outer ends of theK lines are loa displaced 
than the inner ends Now it is endent that if Hie nng rotated u 
a whole the velocity of the outer edge would exceed that of the 
inner edge, and the lines of the sitae would be mehned m Uk 
some direction as those of tbe boll of the pfauiet If, on the 
other hand, the nng is an aggregation of sateUites revolvu^ 
around Saturn, the veloaty wmild be gieatesl at tbe inner edge, 
and the inclination of lines in the spectra of the am woaldM 
reversed The photogra^ are therefme a direct proof of the 
approxmiate correctness « the latter suppoittion 
It IS interesting to determine tbe fbem ofabne m the spectrum 
of Saturn when the slit is in the major txia of tlm mig, on the 
assumption that the planet rotates os a solid body, awf that the 
nng IS a swarm of poiticlea revolviiig in orculat otbiU accord 
iDg InKeider • thud law At present the motua of the syatem 
as • whole is neglected The part of Fig i lepreaents 
thfi image of Saturn on the slit of the spcctroacope (the scale 
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tt Alleshmy), 
if the t^^nre r 


By Dopin’* {mnaple, ^ , 

lineupropoctiMialtotheTetoaty in the bneofMgiit The in 
chnntMD a the phinetnry hne to the lolu bne can be exprewd 

’ '« wnple fiirmuk It ii*bopo"'“ ' — 

n bne m the ipectnim of the niw 


of n bne in the ipectnim of the nne remuded u n co 
MUelbtei, by the nppfacntion of Ke]iler’« thud Unr 
Lomputed motuiii of dtSerent parti of the lyatem t 


11 a collection of 

U« With the 

if dtSerent parti of the lyatem the dotted 

ji the figure were plotted bar the oidinatei how 

ever, twice the calculated values were taken, snce the dn 
placement of a line, due to motion in the line of light u 
^bled in the caie of a body which shmei by lefiected and not 
^ inherent light, jwovided (ai in thn, case) the Sun and the 
Faith aie in lenubly the lamc directi in from the body The 
idaneta^ bne u drawn to the Mime vale and the heavy lines 
in the figure repreient accurately the aspect of a bne in the 
kuectnun of Saturn, with the ilit in the axu of the nng ss 
pWograidied with a ipectrobcope haimg about three limes the 


If the whole system hu a motion 
lines in the figure will be displaced tiwards the top or the I 
Inttom as the case may be lait their relativi. posttiooi wdl nit 
be altered 

It Ik evident that in making a ph t igraph of this kind the 
image must be kept very accurately in the same position on the I 
slit plate. Ok otherwise the form oMhe lines shown in the figure I 
wouU be lost by the superpoutiun f points having diflerent ' 
velocitiek The second piste was made with special care and 
as the oir was steadier than on the first oecasion, the defimti m 
IS on the whole somewhat better than that of plate l alth ugh 
the difference is not great On both plates the aspect of the 
spectrum IS closely m accordance with that indicated liy theory 
and reprckented in the figure 1 ht | tanetary Imes are inchneil 
from y to 4°, and the lines " ’ ' ' 

appearance already descnbei 
If the nng revolved as a wh ile the displ 
Us spectrum would follow the same law is fir a rotating s| here 
that IS, the lines wuukl be straight an I inclined their dtreition 
I through the origin If the ring retated ‘‘ ^ 


The Board of Mmigtrs of the Arnold Ciendinl rg Student 
ship give notice that 1 Stu lentship on this Food htion will be 
offered for competition m 1896 llie competiU m will he open 
to men and women wh hive obtained honours m Part I or 
Port II of the NatunI Sciences Trip >s and whose first term of 
rendence was not esrher than the Michaelnus term of 1890 
Itie Studentship will be iwirded to the writer if the best eswy 
on one of the six suljects printed below The essays must b 
sent before October I i8;6 t Dr Sidgwmk, Newnham College, 
Cambndge The Stu lentshij will Iw of the salue of nearly 
£9^ It will be tenable for one year only but subject to no 
conditions of tenure 

Snijtctt ‘A statement if the physicists working con 
eeptKins’ of Matter and M lion together with a discussion of 
the philosophical questions ti which they give rise A cnti 
<ism of the diverse views that hive prevailed frim the time of 
Newton onwards as to the c neeivabihty or otherwise of Attu tu 
dutam ‘ Acnticil eximiniti n of the d x trines of I S Mill 
concerning th^round of In luction and the Meth xtsoflnduetive 
Int^uiry The bmils in I relations of mechiniral and tele i 
I igical explanations of n itural phenomena A brief historical 
iceouDt and a enUcal esimiii ili m of the views which make thi 
phenomena of life deiiendcnt in the eiistenee of a special vital 
jinnciple Natural S le lion rmsideredas 1 s|iecial example 
of the general principle of 1 v iluuon 

WiiH the view of encouriging Limversity Fxtinsi n students 


a of the a 


w hive the 


would practically be contmuiti , , 

an aspect of the hnes as this would I e recognuable on the 
Iihotagraphs at a glance 

It will be seen fixim the forecomi, considerations that the 
photographs prove not only that the vel irity of the inner edge of 
Saturn s ring exceeds the velocity ot the outer edge, but that 
within the limits of error of the method tlie relative veloi dies at 
difierent ports are such os to satisfy Ke| kr s third law 

Besides (i) the proof of the meteoni c institution of the rings 
explained above each hne of the ph I graidis pves (x) uie 
penod of rotation of the planet, (3) the mean pendH of the rings 
(4) the motion of the whole system m the line of sight I rof 
Keeler has measured a number of lines n each plate, and com 
yiared the results with the computed vnluts of the corresponding 


1 he results for (3) and (3) from both yhotograifiis are 
(2l Velocity of limb = 10 
(3) Mean veloaty of nng 
the computed values being 10 39 and 18 78 kilometres respec 
lively 

Prof Keeler has not yet delermmed from hu jdiotographs the 
motion of the whole system tn the hne of sight 


Cambkioob —Mr T J I Bromwich Scholar of St John s 
College, u the Senior Wrangler of the year There are thirty 
Wrangters, of whom St I<^ s furnishes ten, and Trinity six 
One lady only u among the Wranglers namely Miss N A L 
Thnng, of Newnham, who u placed twenty third in the list 
The Tyson Medal for Astronomy u awaraed to Mr A Y O 
Campbell, of Tnmty 

Sv Edward Mannde Thompson K C,B , baa been appomted 
the first Sandora Reader in Bibliagraphy for the year 1895 6 
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and Lectures Syndics have remodeUed their scheme of Local 
Lectures Certificates, and have made several other chinges of 
importance 1 he certihc ites are now arranged s > as to form 
successive steps in a lad ler of continuous work lieginning with 
the Terrain il ( ertiheate f ir one terms wjrk passing through 
the Sesuoiul Certificite f ir a ycir s w irk to the \ ice Chancel 
1 r s Certificite if Systemilic Study f >r f lur years work There 
IS also an Vfiibation Certificate oblimable only at centres 
afliluted to the University This certificite is accepted by the 


assistant teacher 
needs ( f persons wh mealy desire a general anjuuntance with 
the subjects taught as well as to students who in anxious t 
mike 1 m ire thor lugh study f them 

TlIP Technical Lduralion Board of the London County 
Council will proceetl m luly next to award five of its valuable 
Seni >r C lunty Seb larships These schol irships which are 
reserved is a rule fur y lung men mil women under nineteen 
years of age are intended to enable promising and deserving 
— ’ ‘s who w mid otherwise I e unable to aftird the expense 


mid otherwise 1 1 


sc iiarenUir . 

,^400 a ycir The schourshipa not only give free tuition but 
also a money payment of £to daring each of the years that the 
schoIiTship IS ten il le XTiey are ptnmanly intended to e 
__ . r , u gcience, ai 




languages or other branches oL 

the sward, the B urd takes mainly into account the record ra 
each candidate s post caaer and distinctions and the evidence 
as to ability, industry and good character which the candidate 
IS able to supply At the same lime it retarves the right to 
apply any examination test that it may ibuik fit Pull parbeu 
Urs may be obtiincd from the Secalary of the Bgoid, at 13 
Spring Cardens, b W Candidates should send in thfur namea 
not later thin June 29 

Thb summer asaembly 01 the National Home Reading Union 
wdl be held at Leamington bpa, from Saturday June 39, tu 
Monday, July 8 tectures will be riven by Major Leonard 
Darwin M P on “ The National andlnternational Advantages 
Sir Robert Boll, on " Caaiets* 

‘ The Discover of America” , Mr 
rolqgy of ’ 

, ingProbleti ,, 

the Flora ii the District There wtt also be a 

The Wider Lducation, ’ at which the chair svill lie taken by 
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C H rtf ill, Mr J L 1 Ijwer (Secrcteiy R«CFCabve Lvenmg 
Schj N VMOcmtwn) and other ipetken. Excunumi will be 
m I It t a number of pUcet m the dutnct, uid Pro& W Ridge 
way and T McKenny Hughe*, Mr J O Mart, Mr Scott Elliot, 
in 1 others will accompany the escttnKma far the purpose of ex 
I lainini, the aiclueolugy geology, and botany of the place* 
\ isited 

Mr CJ Fori II Mathemattaa M**ter at Bolton ( rammar 
SUinl ha* been a|>poiiited lecturer in Mathematic* at the 
1 lymuutb Techoual School* 

Thk textile dejiartment of the Yorluditre CoUege at Leed* ha* 
juKt hetn added to In the opening of a mtueum which i* tncon 
lain a complete collectKm of woven aample* and model* of 
weaving machinery Iht Inulding ha* cost the Ciothworkeis 
(empany ;C3000 and they will to the extent of j£taoo, 
Icfiay the cost of eouit^ng the museum The opening cere 
many ws* performed by Mr Sidney Wikon Master if the 
Ctothworkirs, aMiMed by Mr J P Home, his senior warden, 
•m I other members ami ofluials Twenty years ag > the Cloth 
workers cstablishc.d tht textile department of the cillegi at 
the ext of /C34000 md they make an annual cranl to it 
.f jC^SOO 


S0C/A7'/^S AND ACADEMIES 

London 

Chemical Society, Msy i6 -Mr A Cj Vtroon llarcourt, 
ISesident in the chair — Tht folliwing papers were read — 
Kyeldahik methid fir the determination of nitrogen by B 
Uytr The author desrni es an exhsustise senes of expenment* 
made with the larious mi dificntions of Xjeldahl s process in 
rder to tsceitam their ap[ Iicalulity to organic nitrogen com 
pounds of different Wpcs Note on Imuation m crystallme 
standard gold by 1 K Hose — Preparation of the aeliie lactic 
acid* and the rotation of their metallic mlts in solution, by 1 
I urdie and J W Walker The optical activity of the metallic 
I ictates m o^uer us >0101100 is in the opposite sense to that of 
the aetisi act I from which they are dens^ cryoscoptc deter 
minatH na made with the lithium and strontium lartaies show 
that the ricemie firm is resolved mto the two active ines m 
iqueous solution Denvalives of succmyl and phthalyl dithio 
earbimides, by A > Dixon and K 1 Doran On heating sue 
cteyl or phthM) 1 ohlondes with lead thiocyanate and dry lienrene 
sucanyl or phthalyl difhioeaibmiide respeetnely, is formed a 
number of denvatises of these two substances are dcscnlied 
The action of nitrous acid tn dibromamlint C,H,BrBr NH, = 

I 4 a In K Meldola an I F K Andrews The authors were 

unsuccesahil m prenanng a diazuxide from dibromamlme under 
the conditions which yield these cominunds in the naphthalene 
series in the present case a di i/oamulo dematne Cj|H,Br, N, 
NH was obtained A new modtficaDon of hmnlosa 

zone I^H Ingle and 1 1 II Mann The unstable a benrilosarone 
corresponding to the kn wn ^ uoroende is obtamed together 
with oibenaildiphenylhydrititnuone by the action of iodine on a 
mixture of bmeol^enylhydnirone and sodium ethoxide — 
Affinity of weak biues by J Walker and L Aston — Substitu 
tlon derivatives of urea and thiourea by ^ b Dixon The 
properties of a numlier of substituted ureas art desenbed —Note 
on swne reactions of ammnmum salts by W K E Hrxtekmson 
and N 1 Bellairs Fused ammonium nitrate and sulphate are 
readily attacked by nutny metals with evolution of ammonia 
other products such as hydrogen and sulphites also result in 
certain cases 

Zoological Society, May at —Lieut Colonel H H 
Godwm Austen, F R S V ict President m the chair —Dr R 
Eowdler Sharpe gave an account of the ornithological collection 
made by Dr Donaldson Smith during his recent expedition mto 
Sofnaliland and Gallaland The present sene* coniamed about 
500 specmicns, which were referr^ to 183 speues. Of these 
twelve were considered to be new to science —Mr G A 
Boulenger, IKS read a synopau of the genera and species of 
apodal battachians, md gave a description of a new gnus and 
meCMS prafwsed to lie colled lidtll^tvMatus —Lieut Colonel 

II H Godwin Austen F R S rM a list the land molluscs 
of the Andaman and Nicobar groups of nloods m the Bay of 
Bengal, and ga\e deicnpOons of sotne new speaes, together 
with a comidete account of the distnhHtxMi of all the speaes in 
the Tsnous islands d tliMe two graops —A commanicttion wot 
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read from Dr J Anderson, F K S , containing the desenpboo 
of a new species of hedgehog from Somaliland, educh be pro- 

r sd to name Ertmutut ukUm —A communication fiom Mr 
Ly^ker contained notes on the itnictaie and habiU of the 
sea otter {Latax hUru) —A communicatioa was read fiom Dr 
B C A Wmdie coataining remarks on some double molfbnn 
abons observed amongst fishes —Mr F F Beddaid, F R S , 
read a paper on the visceral and muscular anatomy of Crypto- 
pneta dealing chiefly with the brain, afamentary cuud, and 
muscle* of this tomivore 

Oeologicol SocieW, May 33 —Dr Henir Woodwwd, 
F R S President in tM chair — On a human skull and limb 
bone* found m the paheohthic tenmee gravel* at Galley HIU, 
Kent, by F T Newton, IRS A hnman skull with lower 
jaw and parts of the bmb bones were obtained Ire Mr R 
Fllit tt from the high terrace gravel* at Galley Hill, m which 
numerous paixolithic implemenu have been fnind The skull 
IS extremely long and narrow, its breadth index being oboat 64, 
It M hypenlohchocephalic , U is bkewise much deprawed, having 
a hsint index f about 67 The small extent of the cramum In 
IxHh height and width shows that it has undergone bttle or no 
p 1st mortem compression, although it has become somewhat 
twisted m drying The aupiaciliary ndges are large, the fore 
head s imewhat receding, the probole prominent end the occiput 
flattened below All the chief sutures are obliterated fhree 
liwtr molars and two premolats are m place and are well worn, 
the three molars being as neatly as posaible equal m sixe The 
limb Ixmes indicate an mdiviaual about 5 11 I in in height 
These remains were compared with the fossil human relic* which 
have been found m Bntam and on Ihe continent of Europe os 
well as with the dohchocephalic races now living and their 
relations t > the Spy, ' “ River bed, ‘ Long borrow,’ 

F skimo and other ty^ were pointed out The gravds, m 
which there human bones were round overlie the chalk at a 
height of ah ut 90 feet above the 1 homes and are about 10 feet 
thick They form (xut of the high terrace gravels extending 
from Daitforo Heath to Northfleet and theu palzeohthic age is 
shown by the numerous implements which have been found in 
them, as well as Ire the roaromalian remains which have been met 
with in similar liens near by although not at Galley Hill The 
human bines were seen tn situ w Mr K Elliott and Mr 
Matthew Heys 1 ith of whom speak posthvely ss to the undi* 
turbed conditi n f the 8 feet of gravel which overlay the bone* 
when discovere I Get igical notes of a journey round the coast 
of Norway an 1 into Northern Russia, by G S Buu^r The 
author lecon panted the Jaekion Hartnsworth Polar Fxpedibon 
as far as Archangel and returned by way of the River Dvina. 
Ills ofaservati ns relate mamly to four points the ongui of the 
folution of the Norwegian gneiss the question of raised 
bearbes rn the north western coast of Norway , the bouMem 
and boulder fomiaDon of Northern Russia and the Trios 
of the Dsina valley Between Chnsliansund and Tromso the 
author wis struck with the wide sweeping folds of the foliation 
planes of the ^issose rock* whmh appeared to him more readily 
explicable on a theory of dynamo imtomorphism of rocks origin 
ally in part ignewis, than by any process of diogenesis Fie 
noted that the terraces observed m the tiansverre fjords would be 
perfeetly explamtd by the formation of tee dammed lakes, 
though the terrace* eff the <>ulf of Onega seemed less dubious 
raised beaches than those of the north west of Norway He 
eor firmed the views of previous wrUers that many of thelioulders 
of the boulder forniatioa of Norther 1 Russia were of Scandi 
navion origin Ihe beds on the Dvina consist of tsiuls and 
loams, often col sureil red, with bands of alabuter and anhydrite 
The strata are horizontal or inchned at a low angle North of 
Ustyug Vehkt the strata are marke I os INrmian on the Rusnan 
maps and th >se to the south as Tna^ but the author saw no 
peitxpttble break in the succession — On some Foiamimfeta of 
Rh-etic Age, from Wedmore in homenet by Frederick Chep 
man The author has examined six samples of clays and lone 
stones eoUeeled from a ouarty south east of the village of 
Wedmore which has neidcil Megslossunsn remain* The 
nucrooeopical detail* of the various day wtdungs were given, 
and the great abundance of some forms of the acervuhne fora 
nnmlier Sfathtta was notked In a companion mode snth the 
forsmimferal feuire of the older and yom^ rocks rcspecDvdy, 
the KliartK fiuina shows marked affinities snth both the Upper 
Palseoroic and the Laasstc foaes Tsrenty six species of foni 
muufera, dnefly of arenkceons types, were desenbed, nine of 
which are new ferms 
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Pa*» mlphnnc *cid t yield ide^ical rewltt , it w c >n(.luded th«t 

Aeadamy of ScteneM, Tune 4 — M Lcewy in the chur — (uiphunc aud ■<. thi ictive uent m uvercomini' chhireelf — 
Notice on the works of M Neumann by M J Bertiand Oufium aUteans, a mineral pathofjeme ajp-nt I tthofeny of 
Franz Neumann, oonespondent of the Oeometry Secuon, died morbid duordert by MM Oiarnn and Oi^owsky In coocht 
at Kj M Mbe i g on May 93 laat Me will be chtefly remembered ^ion, the ttudy of the (.entral dueaze which dettrminea mocub 
by Beat memotr “On the theory of undubtiom,** m tion ^ (himw o/^ira/ir rt-vtds a senei of pmctisis pecubar to 
wmch|R coBitdera lurninouz yibrationr az occurring m the (dane thu ninguz Comparing, these processes with those due to 
of poblba^ Ills great mathematical abihty was especially bacteria, some analogies Ijut nu rc diderenccs ire ob,er\ed 
shown hf the scnenl formulie m which he expressed the results 

of Faraday s diacoveries and Lenz’s rules — Vobme of salu m **' >'* 


their aqueous solutions, by M Lecoq de Boi^udran The 
author compares the dibtometer and i^knometer methods and 
describes a special form of dibtometer used in this work — A 
contribution to the study of the acetylcyanacetic esters of the 
general formula, 

.CN 

CmH»|.i ro CM' 

^COjR 

“ /CN 

r»H*,+, tH COM 

by M A Haller — A projected Sweduih exploration of 1 terra 
del huego, by M Daubrec The Swedish Govemmint is sb ut 
to send out an expedition of three pernons to explon. the on 
known parts of 'nerra del 1 uego, and the Argentine Ooiem 
ment wul assist by convninc the memliers of the uiplonng party 
to their destinabon and finding -Utendints MVf N inlenski Icl 
Dusen and Ohlin will arrive at Kuenos Ayres m September 
and hope during the Antarctic dimmer to explore those parts 
of the uland unviuted fay the hrenrh expedition of 1882 1883 
They aim particubriy at gathering material for a comjnnson of 
the southern island with Northern Fur pe for instance the 
quaternary rocks of Ttcrra del Fuego will be compare I 
with rocks of the lame age in ine boreal continents 
Report on the jprmect of a balloon expedition to the 
Polar regions by M J A Andrei (C ommittee MM haye 
Oaubr^ Blanchard) It is reported that the conditions for 
the success of such an expedition have been fully t< nsidi red 
the funds neretsary have been raised and the expeilition will 
set out from Spitzbergen m July of the coming year The con 
ditions formubted ty M Andree are ( 1 ) The ballo >n must 
have an ascensional power sufhcient to cwy three persons alt 
the necessary instruments food tit fuir months, arms a boat 
transformable into a sledge and the ballast m all about 3000 
ktl igrams (a) The balloon must have the quality of impermea 
bthty to such an extent that it can femain thirty days in the air 
(3) it must be t ) a certain extent dingable —Memoirs pre 
sented By M A I ucas on the centrifugal and centripetal 
forces and on a new value of g’ by M Bonnal an alconoli 
meter allowing the simulUuieous estimation of alcohrl and 
extract m wines —Observations of C hsriois planet B\ made 
with the Coudd equatorial at Algiers Observatory by MM 
Rambaud and Sy -^n the movement of a plane ^re in Us 
plane, by M A Pellet — On a category of groups of substitutions 
Associated with groups of which the order equab the degree, Iw M 
K LevavasKur— On thedcnsity of helium (a letter from M Oive 
toM Beitbelot) (SeeNotes) -Onthenductiooofnitronsoxide 
by metab in presence of water, Iqr MM laol Sabatier and J B 
Senderens The results folly confirm those formerly obtained 
Dusolved nitroua oxide is reduced to the state of nitrogen 
ty magnenum, zinc, iron, and even cadmium, with the 
simultaneous formation of a Uttle ammonia — Heat of forma 
turn of sodium acetybde, Iw M de Porerand —On phthalyl 
chlonde and phthalide, by M Paul Rivab — Conducti 
bility of some Bketomc esters, by M J Ouinchant The 
sodium salts of the (jmmiUtkutu acids bdiavie quite notmoily 
with regard to conductifaihty Thoe acids, os well os acetyl 
acetone, obey Ost Wald’s bw(k » const ) as fair as can be expected 
with oompoumb containing an acid group and an ether function 
Tbeur chemical aflinity deouoed ftom chermochemical data agrees 
well with that obtained hrom thar conductibihtiea. The values 
of K for homofogoas acids dimmish as the molecubr wei^t 
increases — Fsbmabon of volatile acids in wines, Iqr M r 
Burcker — Considerations on the chemical phenomena of ostifi 
catwn, by M C Chabne —On the flora of the cool deposits of 
A*a Minor, and the presence In this flora of the ganus PhyUt 
fwM, by M R ZeiUer —On the chloiotu of Amencan vines 
and Its treatment by sulphnnc acid, Iff MM Ozstme and 
Degraily The ontl^ find treatment by fenoos sulphate and | 
NO. 1337, VOL. 52] 


Phyaiologicsd Society May 3 Prof H Munk 1 riMdent 
m the chair - After the 1 rtsi lent had tlwclt on the luss yAno 
logy had suflered by the dtath of Prof 1 udwig Prof I Monk 
spoke on Kjeldahl s meth id for determining nitron in organn 
substaneesos cempared with Dumas methxl rhe former has 
bigely suppUnted the Utter owing to the greater ease with which 
tt may he earned out Iwt some chemists have found it less 
accurate than that of Dunus notably when applied to i aseui 
1 he speaker had recently re|Kated the analysis an 1 fomi I the 
above statement r miirnied as 1 ng as he used oxide of c ijipei 
in Kteldahls process But when he useil wide f merrun 
(Wil&rth)or ^as-sium bi hnmate (Kniger) the two methods 
^ve identieai results f r the mtrngen He hul also found 
kjeldohl s method aj jdicable to mlrogen ms compounds with 
closed rings suihaspynlin chindm £r 1 r >f (>ad devil iped 
Picks hypothesis as ti the twt fold nature of the chemical 
pr t esses takinu pbee m a contnmting musele, a hyp ithesis 1 1 
which he gsie his support in the bisis jf his expennients moil 
tomlher with Heymans (see Naturk vd xl p z88) n the 
mnuenee of temjierature on museubr e mtraeti in He clescriheil 
several exjienmenls on the pinduilion of heat in muscles eon 
trading isoti nically and isometncally which can be most reidily 
exfdsincd m the bssis of Pick s hypothesis >f tw 1 mutually 
interfonng chimical ) r leesses 

May 17 Irof H Munk 1 resident in the chair Dr 
W Cowl spike on the action of diaphragms in microscopes, an I 
explained a general improvement he h^ iblained by applying 
on ins dtaphrasm to the ocubr capable of regubtion from the 
outside — I)t “ hierfelder gave an account of eapenments made 
with I)T Nutan on guinea pigs 

Physical Society, May 10 — I’rof von Btz >ld. President 
in the chair — After eteclii n of officers I rof Konig sjxike o 1 
eapenments made in conjunction with Dr Rubens on the ebs 
tnlouti n f eneigy in the sjiecirum of a tnplea burner I'bi 
methods employttl made it p ssible to muisure the inergy by 
means of a b >1 imeter between W L 800 m t > W 1 430 
and at the same time to measure the intensity if the light at 
the same part f the spectrum by means of a 1 ummer photo 
miter lie dealt m gnat detail with the correction whieh is 
neiessary on acc< unt of the bet that diffused light sets on the 
Imlometer m addition 1 1 that 1 f each given inve length The 
curve of energy thus obtamed was s > steep that it could inly be 
lei rdt 1 by li ganthms the entigy of the extreme ri I waa 
more than a thousand times as great as that of the bliit Bjr 
comparing the relative intensities of the rays of a normal amyl 
aieuie flame with that of the above burner the iIulnlmiHin of 
energy in the amylacetate flame was deduced by eakiilatiun, ami 
in this case also the curve was very steep the energy of the red 
end being 300 times that of the blue TTie curve for the spec 
tium of the cloudless sky ascended from the red towanls the 
blue end whereas it was nearly horizontal for the li|{ht from a 
cloud —Prof Netsen exhilutid two automatic mercunal air 
pumps 

May 34 —Prof du Bois Keymond, T’resident, in the chair — 
Prof Neesen desenbed an automatic lUeiCunal valve added to 
his automatic pumps— Prif von Bezuld s(x>ke ou-ai theory of 
terrestrial magnetism, hosed onthcponstnictiondflbenonomals 
of terrestrial magnetic potentiab He cxpbmed the methods 
by which he hail calculated the isooomals, atld discussed the 
results observable on a chart of the same for the year 1880 
The mean values of magnetic potential are simpir functions of 
gctigraphiral latitude and the isonomals have bow their poles m 
the southern hemisphere The determination of the p Hentud 
and the construction of the lines of equilibrium is for simpler 
by Prof von Bezotd s methed thin by the ettipl lyment of 
Crauss s fbrmuhe, and will make it pcssilde 1 1 attnek 1 whole 
seneauf important problems enneenung terrestrial iiiagnitism 
As soon as wmomal charts have been constructed f x different 
periods it will lie possible to draw conclnsionshs to the causes of 
magnetic disturbances 
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Linncan Socitty, Apnl 34 —The President Mr llinty 
Deane in the chair Dcwiription of a fly catcher presumaMy 
new by C W de \ is The name Atu$ UtmJu was pni|xised for 
t fly catcher from Cape ^ ork, with the lower wittce entirely 
white in the nnie ochreous in a hand on the lower throat m tht 
female and with white lores m both sexes —On the specific 
1 lentity of the Penpatus, hitheqb supposed to be ^ UuckarH 
Sanger by J J Fletcher It was shown by a tranblalion of 
Sanger spa^r (in Kiuman) descriptive of the Australian Perniatut 
lhatP insipHtT Dcndy la a aynonym of J* InKlartt Various 
ennuderatu ns point to the (bllowing ckuaificati in of Aoatralian 
Penpatus P*rifalu* leuckarh, biuig Auatralian Penpatua 
with 14 or IS pairs of walking tegs, without or snth an 
aecessn^ tooth at the base of the finu of the < uter jaw blade 
rr with aeveial (three m one case, indications of even more in 
another) Males with a pair of (accesaory genital) pores lietween 
the genital papilla and the anus , with a white tuberele on each 
leg of the first pair only or of the last pair intj >r of nil ir 
only some of the pairs with the exception of the first (1)7 
Ittukartt Sing, var tjpua (/* IttuLarti ‘ “ 


tooth New South Wales, , _ 

Sang var tr lUntalu With ik pairs cf walking Iqp. no 
accessor} I th West Vustmlia (Mr A M Lea) (3) 
i ku karh hing var erwuMAi ( 7 * ku Lath Sang) 
With 15 pairs of walking legs, with one ir nitre WXes 
sory teeth viviparous (Queensland New South Wales 
(4) The Nutoiian Icnintus desenbed liy Dr Oendy as 7 * 
tntparus Victoria and lasmanii (probabl) ft r a specimen in 
Ihe Macleay Museum) — Descnption of Ikripalu mtfaius by 
Hr A Demi} In the light of knowlctlge game I fr m Ihe 
translation of Sanger s description of 7 ’ leu Ink alreotly re 
ferred to and the consequent necessary revision rf the noraen 
cUture at present in use the auth r dealt vt len^h with the 
laijttr Viel irian Penpatus which he proposed Ic call 7 ’ ettfattu 
— Notes on the submmily Bltuh^tceltnt with descnptims of 
newspeaes h) W W Fruggatt This paper comprised notes 
u|)on the classification and systematic position of the gall 
making Coccids st me correcti ms in the earlier descriptions of 
Bra<k}tteht Tkemhnt together with descnptions of three new 
species nrojxiaed to le called B diftmfonms P letnkt and 
B rest/trmts On a Fiddler Rav ( Irjf^notkAita /itcioAi) with 
abnormal jiceU ral fins, by J P llill The speamen < hserved 
a young male 36 9 cm long presented a striking appearance by 
reaarn of the anterior portion of each [leclfral hn lieing 
separated from the head by a wide and deep n >t(h The sig 
niticanee of the abnormality was discussed at sime length 

Amsi ranAW 

Rbyol Academy of Scieneea, Vpnl ih Prof Van de 
Sonde Bakhuyzen in the chair — IVof MacOiUavry cave a sketch 
of two mclh^ cm|ilo}ed by him li detect Ihe uiulieration < f 
butter with less than one per cent of de 1 nuiiganne or with oils 
Prof Pekelhoring read a |iaper on the ibjecti ns raised agunst 
his \ lew as to the nature of the fibnne ferment viz (hat It is a 
oomjiound of nuclec proteid and lime more jiarticularly on the 
objections lir lught forward by HaUiburton who I y his imp riant 
and evtensive investigations has contnliuted si much to lur 
knowledge in this depirtment The auth r had found (i) that 
ortificwl hbrine ferment prej ared b) treating nuclei proteid first 
with lime water and then with carlsmic acid Ik tame onlj partlj 
soluble by l«ing kept under alcohol fur a lung time whereas 
when treated in (he some manneras Schmidt s ferment ityielde I 
a powerful filmno plastic solution , ( 3 ) that magnesium sulphate 
plasma remained nquid not for want of nuelenmnteid wt lie 
cause It did net contain en High calcium salts 1 he m ignesium 
sulphate prevented the combination of nucleonrotcid and lime 
but when tk eomlnnation hod ofice lieen brou^t about MgS04 
unpeded tke coagulati m in a milch smaller degree Magnesium 
sulphate pkMMi was coagulated b) ortifieuil fibnne just as well as 
by ferment mm blood serum , (J) that intrivim us inju li m of 
behnudt s and Hammerston s ferment had ihe same cunaeimence 
•• the injection of a small quantity of nucleopr iteid vw Wool 
dndgeji “negativephasi a retaroation of the coagulation of the 
btood which was eflused from the vesaels On the other hand if 
a more epneentrated solution of filinne ferment prepared by 
Mgmpr s method was injected uto a vein of a rabbit, (he animal 
vMoof mtnvcseularcoegtlatiaiL^Prof Ichoute proved that the 
'^buber of cijs^tlographie forms of the regular sjstem in aspace 
" VO 1339 vnt Ci1 
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of n dunensions is 3* - i — Prof KameiliimK Onnes communi 
cated the tesults of investigations by Mr A LwM in the Leyden 
laboratore (i) compeiuation method of the observation of 
Hall s e^l ( 3 ) on the dissymmebv of Hall s eflect m bismuth 
when the directions of the magnetic field are opposite to each 
other In ever} plate there are two perpendicular directums of 
great imimrUnce The pnmary electrodes bans attached in 
accordance with these (iirections, there u no cBsaymmetry 
When they in. attached in a direction making an angle a with 
one of them the Hall effort is mven by H±i(K,- K,) sin 3a 
It IS explained I y a diflfotence brtween the vanatioiu of resist 
ance thniugh in ignetisation K, and K, in two perpendicular 
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THE ATOMIC THEORY AND ITS AUTHOR j 
JohH Dalton and the Rtst of Modem CMemutry By Sir I 
Henry E Roscoe, DCL, LLD, FRS Century 
Science Senes Pp ai2 (Loiujan Cassell and 
Company, Ltd , 1895 } | 

W E have read through this little book from beginning 
to end with a great deal gf pleasure It tells the 
story of a life which has already been told mote than j 
once, but it tells it in a pleasant style, while at the same 
time It IS fairly complete and, what is equally important 
in these days, not too long 

John Dalton was bom at Eaglesfield, near Cocker 
mouth in Cumberland, in 1766, about September 6 , but 
as no register containing a record of his birth h-ts 
been found, the exact date is not known John is 
supposed to have been the second son of his parents, 
Joseph and Deborah Dalton, but, for the same reason, this 
statement cannot now be verified According to his own 
account he attended the village schools m the neighbour 
hood, and was fortunate in attracting the notice of Mr 
Elihu Robinson, a Quaker like his parents , but while 
Joseph Dalton was but a humble hand loom weavci, 
Robinson a as a man of independent means and con 
siderable scientific ability Under the influence of Mr 
Robinson, John made such progress) especially m mathe 
matics that at the ago of twelve he set up school teaching 
on his own account When he was about fifteen he left 
his nati\e place, in order to join his elder brother Jonathan 
in the conduct of a school at Kend il !< our years latei 
in 1785, George liewlej, the propnetor of the school, 
retired fiom the management, and John became his 
brother’s paitner A quaint card reproduced photo 
graphically n the book, announced to their friends and 
the public that youth would be careflilly instructed in 
English, latin, Greek, and French, also writing anth 
mctic, merchants accompts, and the mathematics " 

All this time John was diligently occupied in self 
improvement His active mind however, could not be 
contented with mere acquisition of knowledge, and we 
find that his first attempts at scientific investigations were 
made here Meteorological obscnations occupied him 
in the first instance, and the requisite barometers and 
thermometers were made with his own hands This w is 
the beginning of the long senes of daily observations 
which were continued without a break until the evening 
before his death in 1844. 

In 1793 Dalton left Kendal for Manchester, having 
undertaken for the modest stipend of £io a year to 
teach mathematics, mechanics, geometry, book Imping, 
natural philosophy, and chemiftry, and we are told that 
in 1794 he had twenty four students in these subjects 
In this position of coll^ tutor Dalton remained six 
years, and then resigned his post in order to obtain time 
for his researches, supporting himself by private tuition 
When he left the college, he lived first in a house in 
Faulkner Street, then with John Codebatn, a member of 
the Society of Friends , but, aftei* q tnne, joined the 
frimily of the Rev Wilham Johns, with whom he remained 
nearly thirty years. It was here that his most important 
NO. 1338, VOL. 52] 


original work in ph>$ics and chemistry was accomplished, 
here he brought out his system of chemical phiMsi^y, 
and here he atuined to that celebrity which broa|^t him 
honours from abroad, os well at the friendship of the 
most distmguished of his own countrymen 
To the pages of the book we must refer our readers for 
many of the details of Dalton s subsequent career * how he 
delivered courses of lecturei, in Edinburgh and Glasgow 
(1807X and twice at the Royal Institution in Albemgrle 
Street (1803-4 and 1809-10) , how he was made a cor- 
responding member of the French Academy of Saences 
(1816), and a Fellow of the Royal Society (1833) , how he 
visited Pans (1822), and subsequently, after the death 
of Davy, was elected a Foreign Associate of the 
Academy (1830) , how he received honorary degrees 
from many universities among the rest, from Oxford 
(1833) , and finally, was assigned a pension out of the 
funds of the Civil I ist by King William the Fourth 
Dalton died on July 37, 1844 Since 1837, when he 
had a paralytic stroke, his vigour had very seriously 
declined, and of this declme it is obvious that he 
was conscious Old people are usually parsimonious, 
especially if in their younger days they have been obhged 
to practise economy Dalton was no exception to this, 
and an amusing account, which will not bear condensa- 
tion IS given of a transaction of his with Dr Lyon 
Playfair in January 1844, only a few months before Ins 
death 

Dalton seems to have been a great smoker In a 
lettci quoted on p 166, he says (January toy 1804) 

“ I was introduced to Mr Davy, who has rooms adjoin 
ing mine m the Royal Institution He is a very agreeable 
and intelligent young man, and we liave interesting 
conversations In an evening 1 he principal failing in his 
chirictcr is that he does not smoke 
Wrapt as he was from early youth in his scientific and 
philosophical pursuits, it is perhaps not surprising that he 
should hive declared that his head was “too full of 
tnanglcs chemical processes, ind electrical oxpenments, 
Ac , to think much of marriage ” Nevertheless, it appears 
that the Quaker philosopher had at least one or two 
aff iirs of the heart, and even when past the age of giddy 
youth he seems to have been accessible to the cliarm of 
female beauty , for in a letter in which he d senbes “ the 
belles of New Bond Street,” he admits that ho is “more 
taken up with their faces than their dresses,” and ends 
with the remark ‘ I do not know how it happens, but I 
fancy pretty women look well anyhow ’ 

Every one has heard of Dalton’s peculiarities of vision 
It seems remarkabla that he should have grown to man 
hood without becoming aware <^his defect, but it apfiears 
that It was not till about the age of sue and twenty that he 
found out that his notions of green and red were different 
from those of other people Thif evidently caused him 
at first a good deal of perplexity, and brought down a 
certain amount of “ chafi^ ’ for he writes to hu old friend 
Elihu Robinson, that “the young women tell me they 
will never suffer me to go mto (he gallery of the meeting 
bouse with a green coat, and 1 tell them I have no 
objection to their going in with me in a avnton (that is, 
dark drab) gown ” Dalton had a notion that his defect of 
vision was due to the existence of a coloured medium m 
one of the humours of the eye It is almost needless to 
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sty that this was a mistake, and that the &ct has now 
long been recognised that many persona are unable to 
distinguish red and sreen, thou^ the true jAysiological 
exphnation is still uiVfnown 

We must now turn to a brief cotasideration of the chief 
subject of Dalton s scientific investigations In connection 
with the history of the evolution of the atomic theory, 
Sir Henry Roscoe has been so fortunate as to make an 
interesting discovery Among the “ Dalton Papers in 
the possession of the Mancheifter Literary and Philo 
soi^ical Soaety, he has ftnind the manuscript notes pre 
pared by D<tlton for the course of lectures delivered at 
the. Royal Institution in the winter of 1809 10 In these 
notes he gives an account of the tram of thought which 
led him to adopt the itomic hypothesis for the explanation 
of chemical phenomena Contrary to the commonly re 
ceived account, which appears to have originated with a 
statement by Dr 1 humas Thomson in his History of 
Chemistry the atomic theory did not first occur to him 
dunng his investigation of olefiant gas and c-xrburetted 
hydrogen gis I lom the newly discovered minuscnpt it 
ippe irs that Dalton s atomistic ideas arose in the course 
of his study of the itmosphere, and in sptcul iting as to 
how a mixture of two or more elastic fluids could con 
stitute a homogeneous mass A readei of his ‘ Chemical 
Philosophy would perceive how thoroughly he was im 
bued with the Newtonian doctrine of particles, and m 
Henry s Life this is clearly pointed out 

By whatever process Dalton arrived at the adoption 
of the atomic hypothesis, it is certain that his great 
merit consisted m the apphcation of a commonly 
accepted (see Chemical Philosophy part 1 p 141) but 
vaguely conceived, notion to the explanation of che 
mical phenomena It was for the development of the 
chemical theory of definite proportions usually called the 
‘ Atomic rheory, more especially, that he received the 
first awarded Royal Medal m 1836 This is the point 
upon which emphasis was particularly placed by the 
president, hir Humphry Davy, m presenting the medal 

In the course of r^mg this little book we have met with 
only one passage which seems to require correction The 
statement (p 153) that Daltons ** great achievement was 
that he was the first to introduce the idea of quantity into 
chemistry is not only erroneous but is inconsistent with 
the writer’s own text, which on p 161 contains a reference 
to the names of Wenzel and Richter 

We shall look forward with pleasure to the other 
volumes of the series WAT 


HYDRAULIC AND OTHER POWERS 
Hydrvultc Motors, furbtties, and Pressure Engines By 
G R Bodmer, A M Inst C E Pp $40 (London 
Whittaker and Co and George Bell and Son<i, 1895 ) 
Motsve Powers and iketr PracHcal Selection By 
Reginald Bolton A M Inst C £ Pp 350 (I imdon 
and New York Longmans, Green, and Co , i^$ ) 

T he first of these works is a second and enlaiged 
edition of an excellent treatise on a subject seldom 
dealt wnth m English text books The question of the 
apphcation of water power to useful purposes is becommg 
more ah^ IRiore of importance, and the study of the 
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design and construction of the necessary machmery 
naturally follows Contmental engineers are m advance 
of us m this matter, they havmg long studied the proUem 
successfully This difference, however, is rapidly dis 
appearing and will be greatly assisted by the issue of 
this work 

rhe author has consulted to a greater or less extent 
many works and publications, and appears to have 
brought together much valuable information this, com 
bmed with his own experience makes the work an 
important one Histbncol matter has been purposdy 
avoided os w ell as descriptimis of obsolete forms of motors 
The author lather jocularly observes in his preface that 
he IS sure to lie ci iticised, one wray or the other as to the 
use of mathematics in his work On the question of the 
free use of mithcmatical methods we aic entirely of his 
opinion vir thtt formulae afford the readiest means of 
accurately stating facts which in the simplest cases can 
only be verbally defined in elabomte phriseology The 
description of the Niagara Falls installation isionaseand 
to the point Ihis installation is designed fni utilising 
10 300 <ubic feet of water per second, with an available 
held of 140 feet which is equivalent with an issumed 
efficiency of turbine of 75 per cent to about 130000 horse 
power The turbines were designed by Messrs Faesch 
and Piccard of ( tnev a, and made by the I P Moms Com 
pany of Philidelphi 1 each of these wheels is to develop 
5000 horse power with a mean head of 136 feet Other 
interesting descriptions of recent installations are added, 
but we miss an u count of the Worcester Flectnc I ighting 
Station Ihis is to be regretted because the instilla 
tion IS in example, of a considerable ipplication of 
water power under somewhat adverse conditiifts The 
ground covered in this book both theoretical and 
practical is of considerable extent The author handles 
the subject in i sensible manner, and arranges it in such 
a way that the student can have little difficulty in master 
mg It (or the engineer who looks for theoietical exm 
siderations there is ample food for reflection The 
descriptions of the general theory of various turbines are 
remaikably clear, and are assisted by diagrams and 
woodcuts To those engaged in the design of turbines 
the volume must be mvaluable 

Mr Boltons book on 'Motive Powers is of a veiy 
different nature, and belongs to that large number of text- 
books woitten under the impression that a mere stnnging 
together of facts, formulse, and data is of service to the 
non technical reader The choice of a motor for any 
particular duty, of course, largely depends cm various 
circumstances, and these must be considered by a quali- 
fied engineer It is questionable whether any amount of 
study can qualify a non technical man to make a suitable 
choice in such a matter The book, however, contains a 
large store of information suitable for engineers, and it is 
arranged in a way that easy reference is possible, which is 
an important consideration Theauthor very properly Ms 
foul of the term nominal horse power,* a useless term, 
and one very likely to mislead It is quite time that steam 
and other engmes were sold as repiesenting the available 
power, or “ brake horse power " Under the head of power 
defined and compared, the author might have been more 
expliat in his definition of the relation between “the 
watt” and the “horsepower* 746 watts are equal to 
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one eltetncal hone-power In the chapter on the power 
of the wind, there i« an mtereeting description of an 
electrical plant for hghting, which was used in London 
some tune ago, the motive power being a windmill on the 
top of the baildu^{ There appears to be an opening for 
thu type of motor The author gives rules and tables for 
their design and construction 

Water wheels, turbines, and hydraubc rooton generally 
come in for a good deal of notice The information given 
concerning these motors is very much condensed, but is 
in a luefol form " Molesvrorth s Pocket book ' is quoted 
for rules for the actual construction of turbines , Bodmer’s 
book can be added with advantage The question of 
labour tnd attendance has to be carefully considered in 
connection with the adoption of steam power a type of 
motor which for small powers is being discarded in fovour 
of oil and gis engines Fhe steim engme, however, has 
points in Its favour, simplicity of partb being not the least 
of them The author gives a table showing relative values 
for heating purposes of vanous fuels this is of value, and 
may prove of use to many steam users 

Under the heading of liquid fuel no observations are 
to be found descnbmg Holden s System for burning 
oil, tar, &c this should be added in a future edition 
An essential feature of this work is a sutement of 
the probable cost of the machinery described thus 
rendering a comparison possible of alternate schemes 
fhe condensation of exhaust steam from engines in large 
towns IS an important question because m some cases 
It may become i nuisance Tin. author desenbes the 
usual methods in vogue but omits to mention the 
atmospheric condcnsei used to condense the steam 
and so get nd of it Steam eng nes of vanous kinds 
ore folly dealt with including those suitable for 
dynamo dniing Under the latter class we find no 
description of the Willan s central v live engine, probably 
the most efficient of my If rhaptei xxi is intended to 
include this engine why not say s j > 

The author has much to say on the subject of different 
types of boilers On page 179 i c find a table giving 
the pitch of stays in flat siirfoccs in 1 icomotive fire boxes 
This requires considerable alterati in 1 he pitches given 
for the higher pressures and ^ ini h plates are ndiculous 
no locomotive builder cxiceds 4^ inches pitch with copper 
fire boxes The usual hydraulu test for boilers is stated 
to be twice the working pressuie fhis is so in many 
cases and we agree with the luthor that the boiler is 
needlessly strained One and ihilf times the working 
pressure is ample and is quite suffiaent to test the 
workmanship As to the general essentials for good boiler 
work, given on pige tSi, we cordially agree but would 
add that machine flangiog should if possible, be done 
at one heat 

Much has been said of late about the virtues of the 
tubulous boiler No doubt its convenience of transport 
IS great, repairs are easily effected, and steam can be 
r^ndly raised The author gives some interesting data 
on these boilers, including the Belleville type now being 
adc^ited m this country 

Users of small power motors will be interested in 
chapter xxx et stq These deal with gas and oil engines, 
and contain some interesting information Taken as a 
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wholot thu book contams a serviceable collection of dau 
on vanous subjects The volume should prove of use to 
engmeeta, who will find in it mudi information relative 
to motive powers N J. L 


TRAVLI<< IN TIBF 7 

Dtary of a Journey throut^h Mongolia and Ttbei in 1891 
and\%fyi ByWilliamWoodvilleRocUiill 8vo Pp 
XX and 414 Illustrations (Washington published 
by the Smithsonian Institution, 1894 ) 

M r. ROCKHILL is no stra nger to the British public 
his admirable woik on Tibet— The Land of the 
Lamas, published in i8ji— has been widely read and 
his second great journey desenbed m the book, now 
before us, earned for him the gold medal of the Royal 
(leographical Society the highest geographical prize in 
the world The book as now published differs from 
The Land of the Lamas by being less i piece of 
literature for general leiding than a compendious record 
of observations suited foi serious students of Central 
Asia. 

Tibet IS peculiar amongst the regions of the world by 
possessing almost every possible barrier to discourage the 
would be explorer Its physical conditions, lying in the 
centre of the largest continent raised, though just w ith 
out the tropic into the fngid zone of altitude composed 
in large part of rainless and plains girdled by the most 
stupendous mountains of the earth conspire with the 
fanatical exclusiveness of its governing body to keep 
the land in seclusion Theie have been fewer traielleis 
in 1 ibet than in almost any other area of the know 11 
world In his preface Mr Rockhill rec ills the deeds of 
his predecessors from FnarOdcnrin 1335 to the Russian 
hrench and British travellers of the list decade The 
last Europeans to reach the capital city of I hosa were 
the Lazarist fathers Hue and (mbet in 1846 Since 
then the Indian native surveyor Sirat Chandra Dos 
has succeeded in disguise in making i survey of the 
town, but every European hts been succissfolly stopped 
ind turned iMck at the entrance to 1 h isa territory 
Mr Rockhill was no more fortunate n evading this 
fate than his predecessors were 01 than Ins successor, 
Miss Annie I ay lor his liecn but he was fortunate in 
being able to give an excellent account of the portions 
of the country which hi visited Mi Rockhill has the 
ilmost unique attainment of knowing both the Chinese 
and the Tibetan liteiary languages perfectly consequently 
he was able to maLi his own mgntiations with the 
natives and to obtom information from them at first 
hand It is gratifying to find that one result of his 
careful study of Tibet is to vindicate the general truth 
fulness of the Abbd H ic s picturesque description of 
the country and the people which is really responsible 
for such popular knowledge of Tibet as exists in European 
literature, and on which some recent travellers misled 
by bad interpreters, had c ist senous doubts 
Mr Rockhill describes his journey in the foim of a 
diary, a form which throws all the details into equal and 

somewhat undue prominence, demanding vevy careful read 

mg, and many references to different passages, before the 
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tjfcneral beanng can be understood A senes of appen> 
dices contaiiung>ocabulanes of the Safaur, and San ChHum 
r u jen languages, a list of th| plants met with, compiled 
by Mr W Botting Hemsley, a uble of latitudes and 
altitudes, and a few meteorological statistics, in some 
meiuure makes up for the defects of the thary form The 
index, which is all important m a book of this kind, is 
unsatisfoctory, the entries are numerous enough, but 
they are not descnptive The mere focts that snow is 
referred to on twenty eight specified pages, and sand 
stone on forty, does not assist the reader in the way a 
well arranged index diould On the other hand, the illus 
trations are excellent, and leave nothing to be desired, 
except indeed that they were more numerous 
A map, on the generous scale of thirty two miles to an 
inch, gives details of the route, but it is confined to Mr 
RockhiH’s own surveys, all outside being left blank 
Mr Rockhill left Pekin in the hope of crossing Tibet 
from north to south, by a road leading to India, without 
touching Lhasa territory He accordingly made his wa) 
through Mongolia, passing by Ordos and Alashan, up 
the valley of the Yellow River to Hsi ning, and collecting 
the necessary material for a long desert journey, he left 
Lusar (Kumbum) on February 17, 1893, pass^ west 
ward through the marshes of Tsaidam, and at the 
Naichi Gol, on May 17, turned south*westward with 
guides who had agreed to take him across the mountains 
to the Tengn nor It was a severe journey grass for 
the horses and mules was often scarce , snow fell at 
midsummer, and herds of wild yaks md wild asses were 
the only living creatures to be seen The snow line 
appeared to be about 17,000 feet, but no glaciers were to 
be seen on any of the mountains At length, on July 6, 
after three days’ travelling without food, supporting life 
only on tea, the party sighted the tents of the Namru 
Tilxtans, about two days’ journey from the Tengn nor 
Here there was safety from starvation, but the tnbe 
being under the government of Lhasa, the inevitable 
result followed The tnbe mustered sixty or eighty 
armed men, and with the utmost courtesy the head men, 
reinforced by officials from Lhasa, forbade my advance 
southward After much talking, Mr Rockhill secured 
the alternative of returning as he came, or going east 
ward to Gima vtA Ta chien lu, which was reached on 
October i By avoiding the high road, Mr Rockhill 
succeeded in surveying a good deal of new country, 
and he made many most interesting observations 
on the people, who in south eastern 1 ibet are much 
more hberal and enlightened than in the neighbourhood 
of Lhasa 

On returning to Shanghai the traveller found tliat in 
the eleven months since he had left it he had travelled 
8000 miles, of which he had surveyed 3400 miles, and 
crossed 69 passes, all more than 14,500 feet above the 
sea Three hundred photographs were taken, and be 
tween three and four hundred ethnological speamens 
collected The journey was in fiict a great and a sue 
cessfttl one, though it led to no sensational discoveries , 
and we believe that the work of the American traveller 
from the egtt will bear the closest comparison with 
that of the l^lklan exfdorers from the north, and the 
Bnttsh and |nian surveyors ftom the south 

j, * Hugh Robert Mill. 
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MIND AND BODY 

The Phdosopky of Afirifqf, <wi Essay tm the lUU^sta 
of Psychology By G T Ladd, Professor of Fhtlo* 
sophy m the Yale University, (Longmans, 
and Co , 1895 ) 

P ROF LADD’S latest book opens with two excellent 
ebspters on the connection between psychology and 
the philosophy of mind, which lead one to hope great 
things of the rest of the work It is refreshing to find an 

author dehver an energetic and effective protest against 
the “watertight compartment” theory — that science, 
and even the science of psychology, can get on without 
metaphysics— and then turn round and declare m favour 
of a good healthy realism It is a psychological fact 
which IS well worth keepmg in mind, that we all naturally 
are, and, even in spfte of philosophic training, m our 
ordinary life remain, dualistic realists This metaphysical 
position is implied in all the language of science, so 
that, in particular, it is well nigh impossible to interpret 
the results of psycho physics in any other sense His 
arguments against the view of consciousness as a mere 
senes of passive states, which he attnbutesto Prof James, 
are well worthy of attention, and further great expecU 
tions wdl be msed in the mind of the reader by the 
heading of the fifth chapter— ‘ Fhe consciousness of 
identity, and so called double consciousness For surely 
It IS time thit professed psychologists should give up 
Ignoring the alleged facts of multiple personality and the 
vanous phenomena connected with “ suggestion ’ and 
“ hypnotism Whence are we to learn about the psycho- 
logical import of these things if not from them? But 
the expectation is unfortunately doomed to disappoint- 
ment After makinf, some show of attacking the question, 
and expressing a pious belief that “ the explanation of 
double consciousness, when the ficts arc ascertained and 
the explanation is made, will be found in extension rather 
thm reversal of the pnnciples already known to apply 
to the normal activity of body and mind (p 168), he 
“ feels obliged for the present to maintain a position of 
reserve He admits, indeed, that if an individual should 
alternate from one condition to another, between which no 
actual connection by wiy of self consciousness, memory, 
or thought could be traced (and, presumably, d /brtion, 
if both conditions should co exist and manifest them- 
tbemselves by diffeient channels, eg by speech and 
so called “ automatic ” writing), we should have a true 
case of "double Ego” But he goes on to declare that 
“no such cise, so far as the evidence is as yet sifted 
and understood, has ever occurred ” It cannot be sup- 
posed that a professor of psychology has never come 
across the evidence , we can, therefore, only suppose 
that he relies upon the efficacy of his saving clause , for 
such cases have certainly bera reported in abundance, 
though It may be that the evidence with respect to them 
IS not yet thoroughly “ sifted and understood " 

The mam thesis of the book, however, is the duality 
of body and imnd , or, at least, the defence of natural 
dualism agamst such rival theories as Prof Ladd con- 
ceives to be arrayed agamst it It may, however, fiurly 
be doubted whether any matenahst, spintuahst, or 
monist would recognise hu own theory among the dum- 
mies which Prof Ladd puts up to knock down again- 
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He admits, in a note, that it'is not likely that any one 
•could found to espouse thh cause of what he calls 
mafonalltm The most effective answer he has to 
ffito to “monistic spintualism,” that if consistently 
argued out it would lead to solipsism, apfdies rather 
to idealism than to the animism agamst which the 
rest of his argument is directed To his polemic 
against monism it might be objected, as to diat against 
matenalism, that no one would be found to defend the 
views attacked— at least, surely no one who believed, 
not only in body and mind, but irl a thud entity also, 
which IS neither (even if this entity is “unknown and un 
knowable”), could call himself a Momst Monism, as 
ordinarily understood, is the view, or hypothesis, that 
the Tngtr of conscious sUtes is just the biain, and 
nothmg else and conversely that consciousness is a 
manifestation or aspect of certain brain activities No 
third being is requir^ where not even two are postulated 
The rest of the argument agamst monism is to the effect 
that the supposed psycho physical parallelism is not com | 
pletely proven — which may be admitted — and even that in i 


BrUtdiis Naial Powtr By Hamilton Williams* <Lon 
don Macmillan, 1894) 

This httle volume ought to prove very usefid to those 
who wish to know the chief events in the nseot Brttam’s 
naval power, without having to plod through details 
of little consequente All the great battles are described, 
and plans of the actions are supplied with them Cele- 
brated single actions are also mentioned, and although, 

! as the author himself states, some parts require revision 
and slight corrections, the volume is altogether a light 
and readable history of the first line of defence, to be com- 
mended to every one who desires to know something 
about naval battles without undertakmg a systematic 
study of the subject 

Portrmts btrUMmler N Uurforscker (Wien und Leipng* 
A PichleHs Witwe and Sohn ) 

The forty eight portraits which, with short biographical 
sketches, make up this album, represent well known men 
of science of the past and the present With one or two 
exceptions, the plates are finely engraved from good por 
traits Among our own countrymen in the collection are 
Uarwin, Faraday, Sir William Herschel, Newton, Lord 
Kelvin (who is given his old and better known name), 
and Tyndall 


some cases it can be shown not to exist, a point on which 
Prof Ladds arguments hardly seem conclusive Ihe 
weakest part of the aigument however, is the implied 
idea, so common in philosophical discussions, that a mcU 
physical theory to be accepted ought to be capable of rigid 
demonstration, instead of being of the nature of an hypo 
thesis postulated to explain the facts of consciousness, 
which can never be absolutely proved but maybe believed 
in w ith greater or less strength of conviction It is therefore 
no argument against the monistic hjyxithesis to say wc 
cannot yet, and probably never will be able to, trace the 
psycho physical parallelism evciy where 

1 he most curious thing in the book remains, however, 
to be told In its last pages the author admits not only 
that " this dualism is not the fin il word, ’ but that “ it most 
undoubtedly be dissolved in some ultimate monistic 
solution ' And it must be i little annoying to the 
monists, whom he has so bitterly attacked, to find that this 
IS a problem which “ this treatise hands over to the larger 
and all inclusive domain of philosophy ' 

1* DWARD T Dixon 


OUR BOOK SHELF 

TBr litory of "Pnmthve” Man By Edward Clodd Pp 
206 (London George Newnes, Limited, 1895) 

A BOOK such as this forms a useful stepping stone to 
^her knowledge, it creates interest, ana develojM a 
desire for further information, therefore it possesses the 
chief quahties that go to make a good book for the 
average man For the reader who wishes to know more 
about the subject than can be compressed in two 
hi^red small mes, a list of books is given at the end 
of the volume Tae illustrations are numerous, but some 
<ff these are badly pnnted The text is very attractively 
wntten, scarcely a sentence bemg beyond die compre 
hension of the popular mind Thougfli the story is briefly 
told, we have no doubt it will prove mteresting to a 
wide arcle of readers It may be well to point out 
that the remarks with reference to the tbii^^ flmts 
found m what was believed to be an Upper Miocene 
deposit in Farther India (pp 33, 34), will need modifl 
'^on when the book comes to a second edition, the 
M m which the flmts occur havmif been shown to be 
Phocene (see Nature, vol b p 608) 
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LETTERS TO THE EDITOR 
Tk* BAttr iott net Md ktmttlf rttfmtibU for tpumm tx 
fntttd fy ku corrujendtnti Ntttker tan kt tmdtrtakt 
tt rtiitm tr to comt p ond mtk tki wnttrs njoettd 
mtuuutnfls tnttndod for tku tr any etkar part if Natuu 
N» natut M kdttn «/' anonymous cimmunuattans ] 
Discovery of Aboriginal Indian Remama m Jamaica 
Till ivlanil of Jamaica at the tune of its discovery by 
Columbus in 1494 is tstimated to have been inhabited by about 
600 000 natives belonging to the race of the Arawfiks— a people 
of simple habits and ofa peaceable disposiUon The barnarous 
uid cruel treatment of these Indums by their Spanish conquerors, 
so rapidly decteaied their mmbers, that in 1655 the dote of the 
conquest of the island by the English, it is probaUe that not a 
single sjiecimen of the ormnal type of inhabiUmt temained ahve 
Very little was left behind a* a record that ever such a race 
existed here A few pieces of earthenware showing very pnnu 
live omamentaUon and a few flint implements and beads, are 
practically all that lemain to represent their arts and manu 
tetures Farts of the mtenor id the country are formed of 
Miocene limestone, and in tbu, many caves are to be found 
Most of them have, however yielded httle of mterevt In 
one, at Pedro Bluff, the only two abonginal skulls hitherto 
known were found These srare submittM to Sir William 
Flower, and show a frontal compression with corresponding 
lateral expansion, a def irmation produced artifically during 
infency by the former mhabitanb of the West Indian wlands 
A kitchen midden at Northbrook, mvestigated by Lady Blake, 
has yielded pieces of ancient pottery, flint implements, shells, and 
' rnea of the Jamaica coney Capramys brackyurus, IlIU 
Great mterest has been arorumd m the island withm the past 
few weeks by the discovery of a cave containing the skeletons of 
at least twenty four individuals , the ages varyii^; from that oi a 
child with the permanent dentition not yet appeanim, to that of 
ued persons with the teeth sockets obliteiated Many of the 
skulls in their dejiressed frontal r^ion resemble th^ fiom 
Pedro Bluff, and are, no doubt, atfengmal m type There is, 
however, considerahle vanation in the amount or compression 
Four of the skulls have been taken to England by Mr 
Cundall the Secretary of the Jamaica Institute, to be subnutted 
■ I Sir William Flower 

A somewhat shattered canoe, about 7 feet long and il feet 
ide, mode of cedar wood, was lymg above many of the 
_»letoos An outer portion the tr 

bably serving at one — ' — 

Hgnsofdecay,asare 

have been in the cavt Among tK 

the perfect skulk and other parts of the skeleton of t 
eonsys] two large marine shells {Fusut and Munx), - 

parts of wluch are still ea^~ *— ^ 

sheUs (AMur), and insect re 


>uv» w w. KU wu., 

one tune as a ‘ mortar,” scarcely shows any 
a result of the three or four hundred years it may 
cavi Among the remains were alw obtained 


1 by the natives. 
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found, nm^ to tboK known to have been iMd« 1 i 7 the Aniwik*. 
One of tbete Mfpotra^ if oval in shape, 7 Indies in length and 
a inrhes high, vnth a rade handle at eacb end { the othei it 
round, with n|>iall ledge below the upper nai^ Along with 
thete we« mjpbenti of pottery belonj^ to a muA huger 
kpeamen. 

The cave was dttcovered by the B«v W W Rumiey on the 
HalbeiMadt estate belonging to Mr Goseett It is in a wild 
rocky part of the Port Royal Mountains, at a height of about aooo 
feet above the sea. The narrow entrance in the fiice of the hill 
side was blocked by boulders of liinpttone On removing these, 
a cavern with waterworn sidea, partially covered with stalaetitic 


floor IS covered with a deposit about 13 incbea thick, 

Ught yellowith dust, but the remains were superficial, 

The site of the cave is not such as could possibly contain the 
whole of the individuals when ahve, to that it u probable that it 
must have been used at one time at a tanal place , while the 
presence of the canoe, mortar, earthenware, coney bones, marine 


ly their destroyers, the Spaniards. Whatever may be 
the explamttion of theu ncrurrence, the acquisition of the 
remains, which have been presented to the Museum, will be a 
great addition to the ardueology of Jamaica 
Museum, Jamaica, May 38. J F Oiibkden 

The Antiquity of the Medical Profession 
Wi ni reference to Mr H Spencer’s article on the evolution 
of the medical profession, m the CouUmporary Jitvtew for June, 
It may be inferred that his remarks should only apidy to its 
historical state ui Bntam, and not to that m European countries. 

It may be pointed out that the professiun hod existed many 
centuries before that epoch in the Roman and Grecian nations, 
as may be seen by any one in looking over Lempnire's 


We have their medical works handed down to ns in Celsus 
(i4A.u)andHi 
at Trw (1184 I 
Prof Simpson baa uisci 
papers indicated 1856 

See also Dr Smith’s Dictionary, “Greek and Roman Anti 
quities,” for articles on the kulHects under -Art Medicus, art. 
Medicina, art Chiruigia, art Phyuologia. 

The art of medicine seems to have bwn ushered oiT the stage 
in the Dark Ages, and to have been consigned to the care of thi, 
monasteries and monks fur a long period. 


It would seem then, fiiwn histoiy, that themetUcal pndession 
is qute as old as either that of themgy or law 
cdinbuigh, June ty W G Buck. 

A History of British Barthquakaa 
On two or three occaiiooi you have ailotsed me to ask the 
readers of Natusb for aid in studying recent British earth- 
quakes, and 1 have gratefully to acknowledge the valuable 
assistance which I have thua obtained 
If I might trcHMSf onoe more upon your space, I should be 
glad to mention 1 am now preparing a histo^ of British 
esrthquakes during the nineteenth century, and would thank- 
fully receive notices of any Aocks, either past or future, which 
your readers may be able and willing to send me. Extracts 
nom provincial ncsvspapen, frenn pnvate dianes, or from any 
other trustworthy source, would be most useful 
With a view to aiding in the more careful observation of 
earthquakes m the future, I have drawn up a short paper of 
suggestions, and this I shall be happy to send to any one who 
may wish for it on receipt of hit name and addiess. Those who 
desire to examine accounts of recent earthquakes m this country, 
I mw refer to the Praciidiim of the Ri^ Society|fbr 1894, 
the Quarttrfy JmmalxA the Geological Sodety for 1891, and the 
Gta^tal Massaaneiox 1801-1893 Chauuu, Davison 
373, CiUott Read, llirmiDgham, June 17 


TERMS OF IMPRISONMENT 

r would have been expected that the vanous terms of 
imprisonment awarded by judges should fall into a 
continuous senes buch, however, is not the case, as is 
shown by Table I , which is derived from a Parliamentary 
Blue-book recently published under the title of “ Part I — 
Cnminal Statistics,’’ p. 315 The onginal has been con- 
siderably reduced in sue , first, by limiting the extracted 
dau to sentences passed on male pnsoners without the 


in the headings to the columns The matenal dealt with 
IS thereby more homogeneous than m the ongmal, and its 
significance is more easily seen. The number of cases is 
amply sufficient to afford a solid base for broad con- 
clusions, there being m round numbers 830 sentences for 
vanous terms of years, 10,540 for vanous terms ot 
months, and 43,300 for vanous terms of weeks The 
diagram drawn from Table I gives a still clearer view 
of the distnbution of these sentences — 


Table I — Dittnhutum ef Senirntts 
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The extreme irregularity of the frequency of the different 
tenns of imprisonment forces itself on the attention It 
IS impossible to beheve that a judicial system acu Curly, 
which, when it allots only 30 sentences to 6 years im 
pnsonment, allots as many as 340 to S years, as few as 60 
to 4 years, and as many as 360 to 3 years Or that, 
while there are 3o sentences to 19 months, there should 
be 300 to 18, none to 17, 30 to 1^ and 150 to 15 The 
terms of weeks are distributed just as uiegularly Runs 
a£ figures Ills these testify to some powerfbl cause of 
disturbance which interferes with the orderly distribution 
of punishment m conformity with penal deserts 
On examining the duqrram we are struck with the 
apparent focility of drawing a smooth curve, that shall 
cut off as much from the hill tops of the irr^ular trace 
as will fill their adjacent valleys Hus has been done, 
by eye, in the diagram the small circles indicating the 
smoothed values Care has been taken that the sums of 
the ordmates drawn to the smooth curves should be equal 
to sums of those drann to the traces, as is shown by the 
totals m the bottom line of lable I The smoothed 
curves may therefore be accepted as an approximate 
rendenng of the general drift of the intentions of the 
judges as a whole, and shoa that the sentences passed 



by them severally, ought to be made more appropriate 
to the penal deserts of the prisoners than they are at 
present The steep sweeps of the curves afford a 
strong testimony to the discriminative capacity of the 
judges, far if their discnmination had been mi and the 
sentences given at random, those steep curves would be 
replaced by horuontal lines We have now to discuss 
the disturmng cause or causes that stand in the way of 
appropriate sentences 

ilie terms of imprisonment thit are most frequently 
awarded, fiill into inythmic senes Beginning with the 
sentences reckoned in mdnths, we see th^ thmr maxima 
of frequency are at 3, 6, 9, 15, and 18 months, which 

are separated from one another by the uniform interval 
of 3 months, or a quarter of a year— a round figure that 
must commend itself to the judge by its sunplioty 
And we may in consequence be pretty sure that if the 
year had happened to be divided into 10 periods instead 
of 13, the exact equivalent of 3 months, which would 
then have been periods, would not nave been used 
in Its place If this supposmtm be cmrect, the same 
penal deserts would have been treated diflferently to what 
thmarenow 1 

Thus the preose position of the maxima has been 
NO. 1338, VOL. 52] 


apparently determined by nutnencal foncy add it seems 
that ^ ineguUnty of me tiach is mainly due to the 
award of sentences being usually in terms of the 
Bimonthly, but sometimes in that of the i monthly, senes 
The trustwortbinessi of this solution is tested by group 
mg the entnes in sets of three, each set having one of the 
maxima for its middle member, as shown m Table II 
(wher^ however, the first and last entnes are perforce 
limited to sets of two) The agreement between the 
recorded and the smoothed entnes is now passably 
good , It would become somewhat closer if the smoothed 
curve were revised by payinu regard to the senes of sqts 
m three, thereby taking fecu into account that were 
not utilised before 


Table II ( lenved from Table I ) 



34 and 33 

1 1 

3 

33 — 30 

9 

19— 17 

3* 

30 

j 6 — 14 

32 

43 


84 

74 

10 ~ ‘g 

89 

I3I 

7 - S 

334 

303 

4»nd 3 

593 

S83 


10S4 

I0S4 


Ibis solution does not, however, account ibr all the 
peculianties of the irregular tiace For instance, in the 
ongmal table in the mue book, absolutely not a single 
sentence of 17 months has been recorded, although 
there are 33 sentences of 16 months, and 340 of 18 I 
account for the 'ibsence of the number 17, bv the un 
doubted &ct that almost all persons have a disposition 
to dwell upon certain numbers, and an indisposition to 
use others, and that 17 is one of the latter Ibese cunous 
whimsies become conspicuous whenever calculators, who 
are not forewarned, are set to record long senes of measures, 
entenng them /jy e^ttmatum to the nearest decimal of the 
divisions of the scale they use Each figure from o to 9, 
in the decimal place, ought then to occur with equal fre 
quency, but they never do , there is always a run upon 
sdme figures, while others are hardly, if ever, intmduM 
The fonaes in this respect of different persons differ 
widely , the biblical Jews, for example, were fond of 40^ 
apparently empicmng it as a noun td mdefinite multitude, 
Iwt It has no preferential use with us On the other hand. 
It IS probable that a large and awkward pnme number, 
such as 17, would be generally in disfavour 
As regaw the sentences r^oned in years, they range 
from 3 years upwards (those between 3 and 3 years being 
here reckoned as 3 years, while thoee below 3 years are 
reckoned, as above, in months) The maxima of fre 
quency in this group are at 3, 7, and 10 years, showing 

A tendency to a unit of 3 yean at fint, and then, presum 
atdy guided by the habit of decimal notation, to jump 
from 7 to to The bias due to decimal notation is 
frircibly shown by some entnes in the ongmal table 
which fidl outside the limiu of Table I It there appearh 
that 7 sentences were awarded for 30 years, and 6 for 15 
year^ but absolutely none for the 4 intermediate years, 
I9l 17, 16 It should be added that there were also 
8 sentences for 14 and for 13 yean respectively Had 
these anieared in Table I , they would have been entered 
to their nearest tenths, that is as t in each case, but I 
did not care to enlarge the table for the sake of mduding 
these, comparatively Rw, additional cases 
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1 he sentences in terms of wetiu have their maxima at 
3 5 and 9^ for reasons which t do no» as yet understand 
sufficiently to wnte about 

The genoal result is that if the judges were to act on 
uniform rules, the curve of distnbntum of terms of sen 
tence would be mamly dependent on two sets of causes 
only, and would become much smoother m consequence 
rhese are (i) The distribution of true penal deserts , 
(2) errors of estimaUon, which would be distributed about 
each point in the true curve, according to the ordinary 
law of frequency of error, and with a modulus that might 
perhaps be determined 

It would be interesting to tabulate the sentences passed 
by the several judges since thetr appointments to discover 
their respective peculiarities and personal equations, all 
who exercise extensive junsdiction in criminal cases being 
included under the title of judge We test the acquue 
menu of youths by repeated examinations but do not as 
yet emplt^ the method of statistics to test the perform 
ances of professional men Examiners, for example, 
should themselves be tested in this way and I have a 
fiuicy that a discussion of the chnical reports at the 
various large hospitals might enable a cautious statistician 
to express with some accuracy the curative capacities of 
different medical mere m numerical terms Before putting 
oneself into the hanu of any new professional adiiser, 
It would certainly be a grateful help to know the indexes 
of capacity of those among whom the choice lay not 
merely such as might be inferred from their performances 
in school ind undergraduate days or by their unchecked 
professional repute, but as they really arc in their mature 
and practical life 

I will conclude by moralising on the large effects upon 
the durance of a prisoner that flow from such irrelevant 
influences as the associations connected with deamal or 
duodecimal habits and the unconscious favour or disfavour 
felt for particular numbers These trifles have been now 
shown on feirly trustworthy evidence to determine the 
choice of such widely different sentences as imprison 
ment for 3 or s years of 5 or 7 and of 7 or 10 for crimes 
whose penal deserts would otherwise be rated at 4 6, 
and 8 or 9 years respectively h RANCis OAllON 

PROFESSOR FRANZ NEUMANN 
A b already announced (p 133) Prof Neumann, the 
eminent physicist and mathematician died on 
May 33 at Kbnigsberg at the age of ninety seven At 
a recent meeting of uie Pans Academy, the Secretary. 
M Bertrand, in announcing the loss the Academy had 
susUined by the death of such a distinguished Correspon 
dent in the Geometry Section, pronounced the following 
short ilogt on Prof Neumann’s contnbutions to know 
ledOT — 

“Fnuu Neumann, Professor of Physics and Mineralogy 
at the University of Konigsberg, made his tUbut in 
science more than seventy years ago, by some beautiful 
works on mineralogy Soon after he directed his studies 
towards physics, and by an admirable ' Mdmoire su 
Thfone des Ondulations,’ which was presented to uie 
Berlin Academy in 1835, he took his place among 
the masters of science Neumann, like Cauchy, but 
by very different means, sras led to consider luminous 
vibrauons as taking place in the plane of polansation, 
while h resnel thought them perpimdicular , he knew 
how to follow in the most nunute details, always in 
accordance with the observation, the mathematical con 
sequences of hu hypothesis But Fresnel s theoiy is not 
contradicted by any of the eimerunents, so doubt con 
tinues, and the ever renewed discussions, whatever thmr 
conclusion may he, will remain a noble homage to the 
man of scapee and profound physiast who was the first 
to start flbem 

‘ Neumann’s memoir on indnctioo showed agam the 
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great mathematical skill of its author In it Neumanis 
translated, by general formnlte, the discoveries of Fara- 
day and Lmirs laws, it is to him that we owe the 
expression of the potential of a system of two closed cur- 
rents, of which merely the existence, independently of 
the very elegant form which he has given it, has 
played such a great part m science 
“ Franx Neumann was a great Professor Even at the 
age of ninety he attracted numerous auditors, his 
lessons, received and written out by learned students, 
have bm studied in all the universities of Europe The 
study of physics was his aim , but when he came 
across a fine mathematical problem, he excelled in 
interesbni, his auditors by imtiating them occasionally 
mto the highest theones of analysis It is with justice 
that in 1863 the Section of Geometry, making amends 
for a long neclect, elected this illustrious physiast mto 
the Academy ’ 


NOTES 

Thb vinual meeung of the Royal Society for the elecuon of 
Fellows was held on Thursday last when the fbUowuig gentle 
men were elected into the Society —Mr Jf Wolfe Bony C B , 
Prof A G Bourne Mr G H Bryan Mr John Ehot Prof 
J R ( reen Mr F H Gnffiths Mr C T Heycock Prof S 
J llickbon Maj r H C L Holden, Dr Frank McClean, 
Prof William Mach wen Dr Sidney Martin Prof G M 
Mmchin Mr W H Power Prof T Purdie 

Ma C C Haxkison has presented a sum of ;£'ioo 000 to 
the Umversily of 1 ennsylvanw m memory of hu fiither. Dr 
George Lieb Hamson The fund u to be known as the 

George I Harnion Foundation for the h ncouragement of 
Liberal Studies and the Advancement of Knowledge Only 
the income from the fund can ever be used and it must be 
devoted to the estibUshment of scholarships and fellowships 
intended solely for men of excej tional a1 ihty to increasug the 
hlwary of the Ui iversity particularly by the acquisition of works 
of permanent use and of Iwbng reference to and by the scholar , 
to the temporary relief from routine work of professors of abdity 
m order that they may devote themselves to some specul work , 
or to secunng men of distinction to lecture and for a term to 
reude at the University 

S UH * gives the following as the prebminary arrangements for 
the forty fourth meeting of the Amencan Association for the 
Advancement of Science,, to be held in bpnngfield Mass from 
August a8 to September 7 1895 —At tte first general seasioii 
the President elect Prof L W Morley will be introduced by 
the retiring President f rof D G Bnnton who will aflerwanls 
give an address on The Aims of Anthropology The Presi- 
dents of the secUons and the sul^eas of some of then add res se s , 
are as follows — Section of Physics “ The Problem of Aenal 
Locomotion W Le Conte Stevens Section of Anthropology 
F H Cushing Section of Geology and Geography ‘ The 
Geological Survey of Virginia 1835 1841— its History and In 
fiuence in the Advancement of Geologic Scwnce, Jed. 
Hotchkiss Section of bconomic Science and Statistics " The 
Providential hunction of Government m Relation to Natural 
Reaoorces, B E Femow Section of Chemistry McMurtie 
Section of Botany ' The Devefopment of Vegetable Physiolagy,'’ 
J C Arthur Section of MechaniLal Science and Engineer 
mg William Kent The affiliated societies meeting m eon 
junction with the Associa ti o n ate —The Geological Society of 
America Prof N S Shaler, President, Prof H L Fau 
child. Secretary Society for Fromotion of Agncultural 
Saeoce Prof William Saunders, President, Prufi Wilham 
Frear, Secretary AssocMtion of Economic Entomologista. 
Amonatfon of State Weather Service H H C Dun- 
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woodjr, Pmidciit , Juum Benjr, SecretMjr Society for Pro 
taOttag Engmeeniig Edttcetiatt Gea F Swim, Preaident, 
Prat J B Johmon, Secrelmiy Amencen Chmmn e l Society 
Edgu F Smith, PreMdent , Prof Albert C lUle, Secretary 
Amenoui Poreitiy Aiencietwii Hon J Sterimg Morton, 
l*n&dcnt , F H Newell, Secretary Aj^duations relating to 
nembenhip and papm ihoiild be cent to Prof F W Putnam, 
PennaneRt Secret, Salem, Mam For all matten relating to 
local arrangdiAenti, hoteli, railway rates and certificates, Mr 
W A. Webster, Local Secretary, A A A S , Springfield, 
Maas , should be addressed 

Mn R P Stupaki has succeeded the late Mr C Car{Hnael, 
as Director of the Meteorological Service of Canada 

Thx Grocers^ Company have renewed the research scholar 
ship held fay Mr Leonard IIiU, and have elected Or J Haldane 
and Prof Waymouth Rad to the placLS vacated by Dr Vaughan 
Harley and Dr E Sbriing The scholarships are each of the 
value of £250 * 

At the annual meeting of the London Libraiy, held on Friday 
last, Mr Herbert Spencer was elected a vice president, and Prof 
Huxley was elected a member of the committee A scheme for 
the reconstruction and extension of the premises, at an estimated 
0^ £^ 7 fioo, anu discussed and adopted, and it was decided 
to commence the work when a sum of ,^5000 has been obtamed 
by means of donations 

Thb Organising Committee of the International Congress of 
Apfdied Chemistry to be held m Pans next year, met a few 
days ago to make preliminary arrangements The Congress will 
be divided mto ten sections, referring respectively to sugar re 
fineries, distiUenes and brewing mdnstnes, agnculturd mdustnes 
agncultural chemistry, alimentation and public hygiene, chemical 
industries, chemical apparatus, mct-illurgical chemistry, plioto 
graphic (diemistry, and electro chemistry 

The fifth annual conference of representabves of authorities 
under the Sea fisheries Act was held on hnday last, under the 
presidency of Sir Courtenay Boyle In the course of a few re 
marks upon the establidiment of hatcheries for sea fish by com 
m i tt ees , or out of Imperial funds, Mr Bryce pomted out that a 
great deal had been done by nuuine laboratories and stations for 
observatum, to detemune more fully the habits of the fish, and 
remarked that only by means of lutrhenes, and by prohibttmg 
the taking of undeisued fish, was it possible to recreate the 
di mmi s hing supply of our soles and other flat fish 

We notice with regret that Dr Valentine Ball, C B , fa R S , 
Duector of the National Museum, Dnbbn, died on Saturday, 
after a short lUneti Dr Ball was for seventeen years oon 
nected with the Geological Survey of India On the resigna 
tion of the chair of Geology m die University of Dubhn by Dr 
Haughton, be was appointed to it, uid twelve years ago he 
accepted the position which he held at the tune of his death 
He was the anthM of several valuable treatises, and while 
Director of the Natioiiat Museum, he greatly added to the value 
of the ooUectioiis 

Seveeai exhibitions and co ngre ss es of scientific mterest ate 
noted in the Beari of TVtUk fonmal as having been lately |»o 
jected In connection with ^ thirteenth Intemaboiial Exhibi 
tMn to be held at Bordeaux in September next, the Soadtd 
Philomathlque of the town will oigaiiise a congress of technical, 
indnstnal, and commercial instruction similar to that held m 
1886, at vdiich the English Government was officially repre 
tented An mtematkioal exhibition of articles of food, clotl^, 
hygicuc appliancea, sport, and*^inventions of all kinds will bt j 
hdd at die “ Parkhaut,’* Breiaen, m the course of tbu year 
It wiH be opn Aom September 14 to October fi. An mter 
nadoilal edufaitkia will also be held in Montreal, Canada, next 
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year The exhibition will open in May, and close in October 
It will be held on the site of die present exhibitiun gronods and 
on adjouung land of the Mount Park, embracing altogether 

about lao acres 1 he buildings will be twenty scvenln number, 
and will be devoted to fine arts, manniactures, and hbecal arts, 
eiectnaty, machinery fisheries, forestry, horticulture, agri* 
culture, &c Finally according to latest advices firom Denver, 
the plans for the holding if a mming and industnal exhibition m 
that aty, m the fall of next )ear, are being advanted with vigour 

The New York State Bndgt Commission have approved the 
plan of Engineer Charlts MacDonald for a steel suspension bridge 
from New Jersey to New \ork City The bndge will be 5600 feet 
!<»g, with a length of 3110 feet between piers 125 feet wide, 
with room for six railroad tracks , and 150 feet above mean tide 
water The piers will be 557 feet high supported by laj 
feet of sohd masonry The cost is guaranteed not t exceed 
25,000,000 dollars The bndge will be much the largest 
suspension bndge ever attempted 

One of the most remarkable features of earthquake pulsa 
tions IS their great duration The ongmating earthquake may 
last but a few seconds or mmutes, wbde the ground at a dis 
tance may rock gently through a very small angle for several or 
i many hours Dr F Oddune, of the geodynomic observatory 
I at Pavia, has recently contributed an mteresting paper on this sub 
ject {Rt»d della R Aa det Iituet iv , 1895 pp 4^5 430) 
Making use of the records of distant earthquakes during the 
years 1893-94 l>y dehcate seismometrogrephs at Rocn di Papa, 
Rome and Siena, he arrives at the important conclusion that the 
duration of the pulsations ineieases with the distance from the 
I epicentre 

Some singular curves showing the distribution of daily wind 
velocitiei m the United States, are published by Mr F Waldo 
m the current number of the Ameruau foumal ofS toner The 
stations chosen range from the Atlantic to the Pacific and 
Mexican coasts, and mclude Block Island, New York, Oeveland, 
San Francisco, San Diego, North PbUte, Fort Apache Salt 
Lake City, and Roseburgh, among others The months of 
January and July ate selected as typical months for aviragL daily 
vanation The daily vanations are always greater in summer 
than in winter, except for Fort Apachi on the great pUteau, 
where the excursions are about equal At this place the 
velocities vary from 9 a to 3 3 miles per hour ui January, and 
from 10 1 to a 9 miles per hour m July, the maximum in «ch 
case taking place at about 4 pm, and the mimmum at 
Sam The greatest variation of all is shown by the San 
Francisco curve for July About 4pm the wind blows with a 
ipeed of some 18 miles per hour, which fiUls to 7 miles per hour 
m the forenoon Tatoosh Island shows a minimum at 2 p m 
in January, but its vanations m July are similar to those at 
Block Island m the Atlantic, which shows the same sequence as 
the continental stations referred to, but with smaller amplitudes 

Two observations recorded by Mr W C J Butterfield, In 
the Zeobgut, give support to the view that individual female 
Cnckoca only introduce their eggs into the nesU of one particular 
speasa of buds, and not indiaciinunotely mto those of any of 
the buds usually selected as foster parents Mr Butterfield 
took a Cuckoo’s egg fimm a Wren’s nest in the early port of 
May, and three weeks later found another Wren’s nest within 
a few yards of the former one, also containing a Cuckoo s egg 
The two eggs were exactly alike, both as to sue, and as to 
the manner in which the colouring matters and markings were 
di^Msed It u theretbre most probable that the eggs were laid 
by the ■am* bird , for it is well known that a strong fiumly 
lOtcness exists between the eggs laid by the same individual, 
ahhougb the eggs at ditfeient individuals of the same speaex 
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nui> \aiy coonderebly The obtervabm thw aflbrds another 
in<^nce of a Cuckoo placing ito egg m the acat of a particular 
sixciei of bmli although there were nmneroua nests of Hedge 
Sinrrowfc th^sither dupes of the bird m the vletnity, into which 
the egg cmM have been pot with much less difficulty 

A sroay to the effect that a new breed of cats had been pro 
duced in the cold storage warehouses of Pittsburg went the 
T lundk of the newspapers some months ago, and was reprinted 
in most of our saenlific contemporaries It has even found its 
wayinto Mr Lydekker s recent volume on “ Cats A letterre 
reived from the Secretary of the Cold Storage Co , and published 
in the June number of the Arntrutm NtUurahst shows that the 
story has but a slight foundation m fact The letter reads 
as follows — “ While there is some foundation for the newspaper 
article, it is somewhat exaggerated Our cold storage house is 
separated into rooms of vanous sues, varying from lo* to 40* 
above rero About a year ago wl dtscove^ mice in one of the 
rooms of the cold storage house We removed one of the cats 
from the general warehouse to the room referred to in the cold 
storage house While there she had a litter of several kittens , 
four of these svere transferred into one of the general warehouses, 
leaving three m the cold storage house After the kittens were 
old enough to take care of themselves we put the old cat bock 
into the house we had taken her from The change of climate 
or temperature seemed to affect her almost immedutely She 
got very weak and languid We placed her agam in the cold 
storage room, when she imme^tcly revised While the 
feelers of the cats m the cold storage room ate of the usual 
length, the for u thick and the tats are larger, stronger, and 
healthier than the cats m any of the other svarehouses ' Thus, 

It u pomted out the only result of the change of environment 
was the usual one which ensues on the advent of winter m extra 
troiucAl latitudes generally 

Hbrr II SciiiN/ repnnu from I ngler s Baiaiusdkesjahrtmh, 
vol XXI , a synopsis of the African Amaranthacex, in which a 
number of new spenes are descnbul 

Tlia most recent part published (No 7) of Or Gcoige Kings 
“ Malenals for a Plora of the Malayan Peninsula, published in 
the faurHoloi the Asiatic Soaety of Bengal is oicupied by the 
orders Mtlta ee, O/aatur, and Ibnnea A huge numlier of 
new species are described, and a new genus, Bratta, belonging I 
to the Olocinem 

In an article repnnted from the Amt dt la SnUti beige de 
Mterettepee, M h Marchal discusses the microbiological 
processes which take part in the npemng of soft cheeses, 
especially those known as '* fromage de Herve ' and '* fromage 
Casettc ’ While a large number of miuobes appear to assist 
in the process, he states that the cssentui part is played by 
the fongns known as Oeifora laelti, Saoc 

In a previous note (vol h p 540), we have given a brief 
account of the Vicenbm microsetsmagraph erected in the 
University of Siena A foil description of the instrument, 
illustrated unth three figures, hns now been published by the 
inventor {Bull Sec Vemete Thntma dt Set Mat vi , 1895), 
and well deserves the attention of seismologists 

Wk ire glad to observe that the South London Entomological 
Rnd Natural History Society reports a prosperous conditioa, m 
the volume of Pmeedtugs for the year 1894 The Society dotes 
bock to 187a, and has. been a centre of scientific eneigies ever 
since Its foundation 

Thv papen read at the fifth annual meeting of the Museums 
Association, held at Dubhna year ago, have just been puUished 
in a report of the proceedings at the meeting The report, 
which is edited by Mr E Howorth and Mr H M Platnauer, 
should be in the hands of all curators of museums 
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Tub first number of a bimonthly journal for sautaiy angli iee r s 
mil be published at Bnistels on August i, under the title Lu 
Tetknebgu Stmtiatre It wiH be under the dtreetwit of an 
editorial committee, the secretary which is M Victor J Van 
Lunt, IIS rue Joseph II , Bruxelles The journal will deal with 
all questions r^ing to public health 

A rnt L abstract of a paper on ‘ ‘ The Psychologic Development 
of Medicine,* read by Dr J H McCormick befi»e the Johns 
Hopkins Hospital Historical Club, on April 8, appears in the 
/ekus SepktHs HetfUal Buttetln, No 49 The paper fiollows 
almost exactly the same lines as Mr Herbert Spencer's paper 
in the current number of the Centemporary Btvtew 

Tub latest addiUon to the Encyclopedic Scienbfique des 
Aide MdinoiTe is “ Transmissions par Cables Mdtalliquei,” by M 
M 11 Leautf and A Bdtard The transmission of power by 
metallic cables has given nae to important m at hem a ti cal 
developmenu which are considered m thu Aide Mfinoire The 
authors confine themselves to the theoretical points which ought 
to be known to every engmeer concerned with cable tnns 
mission 

To the senes of rconomic Classics in course of publication by 
Messrs Macmillan hss just been added Thomas Mnn s impor 
tant treatise, ' Lnglaiul s Treasure by Forraign Trade, ’ wntten 
about 1630, and pnnted for the first tune m 1664 The treatise 
marks an important fpenod in the history of economic thought, 
and Its author ik regarded by pobbcal economisU as the founder 
e/t the meruuitile system In the present repnnt of the first 
edition of the book the title page is reproduced in fimaimile, 
and the original kpelling and punctuation are followed through 
out 

Thb third part of “ Phycological Memoirs, edited by Mr 
George Murray has just bem published by Messrs Dulau and Co 
The memoirs are devoted to researches mode in the Botanical 
Deportment of the Bntish Mniium (Natural History), and the 
present part contains papers on " A New Part of Packyth*^” 
“Cakareous Pebbles formed by Algie, ’ “ The Son of Macre 
cyttts and Pettebta ’ and *' A Comparison of the Arctic and 
Antarctic Marine Floras Four very fine bthographed {dates 
illustrate the pajiers 

Thb colours exhibited by the artificial kpectruro top, desenbed 
anddocussed in these columns some months ago, are diown much 
more distmetlj, and in greater vanety by a “ Betts’s Chiomo 
scope sent to us by Messrs George FhUip and Son The 
instrument consists of an mgemous whirling table, by means of 
which heart shaped pieces of cardboard, having arcs of dtflhrenl 
thicknesMS variously disposed upon them, are put in rotation A 
moderate speed of rotation produces a very detote imptesmon of 
coloured nngs, and when some of the more complicated des^pis 
ore used, secondary tuits are clearly seen 

Messrs J and A CuURrHiiL have published an eighth 
edition of the well known “ Bloxam’s Ch e mi st r y, Inorganic and 
Orgamc,” rewritten and revised by Prof J M Thomson and 
Mr A G Bloxam Several new woodcuts have been added, 
and some obsolete ones have been omitted Consnletable 
changes have been made m the arrangement of the sutqect 
matter, and a large portion of the book has been rewritten, while 
thewholeof It has been well revised The changes all ajijiear to 
have been in the duection of improvement , hence the bo^ will 
hold Its place as a good text book and a handy work of reference 

Wb have received from Dr L. Falaxso an account of a 
meteorological station recently attached to the labonUonsa of 
the Pubbe Health Deportment in Rome The anthonties, 
recognising the important connectum between various diseaies 
an atmospheric conditions, have provided the statioawitli a fidl 
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Mt of Mtotfo w oiti, and intend to initrnet itndenU belongiog to 
the adtool anneal to the hboiat on ea in their tue, and to 
Jndad>> amoof other etndiea, a ihort oooiae of neteocoloor aa 
Implied (o h])giene The reiutta of the obaervatioaa will be 
r^nlailjr pabhahed in a qiecial balktin, with a view to 
deteradnnig more partumlarly the medieo climatology of that 


MiM £ A Okmkbod haa aent ua a leaflet tefemi^ to the 
Foteat Wy ( Bipp $it KA erwuia, Linn ), a well known tcooUe m 
die New Foieat of tiampddte and ita netghbourfaood Thu fly 
u to be kmid on vanoui kindt of animala, ai honea, donkeya, 
cattle> dogi, and cata, to all of which ita pnaence in the hair w 
a aevere annoyance According to general behefi the fly feeds 
by blood tacking , it u alao said to find noanahineat m the 
penfonUioo given off by cattle, but Anther invettigstion at to 
boiw tu thu oceurt u required The method adopted to pee 
vent the attacks u to wipe the horaek over with a cloth moutened 
with panSn, or with tome dilute sanitary aolutioii 


Wb have received a copy of Mr W E Plummerh Report 
of the Ofaaervaticmt made, under hu direetiarl, at the I iverpool 
Obtervatory, Birkenhead, dunng 1894 From obtervationt of 
twenty two ataia, the latitude of the Obtervatory, for the mean 
epoch 1894 7, was found to be 54° 24 4 A A new longi 
tude determination hat also been mode , exchange of signals 
with Greenwich Observatory on thirteen nights gave the indue 
itm 17 33a Weit of Greenwich The long aenes of photo 
graph records accumulated at the Obtervatory, haa been used by 
Mr Plummer far the denvation of the diurnal inequabty of 
barometric pressure The results of hu investigation are stated 
m an app^ix to the Report, and are clearly exhibited by 
means of curves representmg the diomal changes of the 
barometer in each month, and also for tlie year 


Onb after another, 
thetr hterature Quite recently, under the utle Bibliotheca 
Geographica, the first volume of a geographical bibhography 
has bem published by the Berlin liistUschaft fUr Erdkuride 
The volume contains the titles of all the geographical pubbea 
tioni during 1891 and 1893, classified into subjecu, and each 
section arranged alphabetically aixording to the author s names 
In goietal geography then, are difllrent classes for text books, 
hutonoal geography, mathematical and physical geography, 
biological geography, and anthropological geography (which 
coven ctdonuation and the distribution of disease) Ttae claira 
fication adopted for purely geographical papers is very elaborate, 
and the work done m any region during the yean covered by 
the bsbiiognphy can be very easily found It u proposed to issue 
ammal btUiographies similar to the present volume The 
editor of the senes is Herr Otto Baschin, and the first volume 
has been prepared with the astislonce i f Dr Ernst Wagner 


The Belgian Society of Geology, Pslmontology and 
Hydrology, aided by Government and other subsidies, has 
pubhahad the first port of an ekborate rainfall investigation of 
that country, prepued by A L-uicoster, of the Royal 
Obse r va tory of Brussels The author is wdl known to men of 
saenee by various valuable puhbcauons, and it was entirely due 
to his efftm that the lainfidl service in its present complete form 
was established m the year 1883 The complete puUicauon 
will oonsMt of two or three vahtmes, the first of which contains 
334 octavo pages, aocompamed by a map diawn by the 
MOUaiy Garto^ldiieal Institute, to the 4iOO,aoath of the true 
scsle The number of ramfsil stabons dealt vnth is 383, and 
the monthly sums and meant are guen for the whole preiod, 
together anth a tenet of ^ohtea diowing the geographical 
disinbutian accordtog to catclunent basdts, and tuited diarU 
diowtiig yanens annual rainiall xones 'Ike aecond port wlU 
contain vakiow anpptanen t ary tablet, such aa the ditUibutioq of i 


rainfall acootduig to seasons, vanahility of tain^ Ite . the 
expense of this part it to be defrayed firm the pcopeeda of the 
talc of the first port, which i* oMued at cost pnee^ * 

Fbom the point of view of stereochcmistiy, (fit siqiposed 
impossifasbty of preparing ptically active halogen nompoonda 
from the coneqTonding iciive hydroxy adds has beep a lenous 
defimt m tba strong array of evidence which has con^pdled the 
acceptance of van t Has' s hypothesis of the ssymmetric carbon 
atom This defect his at last been remedied by F Walden, 
who deaenbes a senes of active halogen substitution products in 
the current number of the JleruJUt Inqninng whether the 
inactivity of the halogen derivatives prepared by replacement of 
the hydroxyl group in active compounds by bromine or fay 
chlorine were due to an inherent quality of the halogen atom, or 
lather due to the racemisation of the compounds under the 
conditions hitherto empl yed m their production, the author 
undertook the task of examining the methods used m pre|ianng 
these compounds Working on the active hydroxy acuU t 
malic, tartanc, larculactic and mandebc acids, the subsUtution 
of chlonne and bromme for hydroxyl was accomplished by means 
>f jfiiosphorus pentachl inde and peotabromide respectisely 
Under the conditions detailed by the author, this substitutum 
was earned out without the raeimisation which appears hitherto- 
to have always occurred when these halogen denvatives have 
been prepared He hat shown that (1) dextro rotatory chlor 
or bnm succinic aeid may be jsrepared from the ordinary Kvo 
rotatory malic acid , (3) lieio rotatory tartanc oad yields Leio 
rotatory denvabses of its esters containing a halogen atom in 
place of a hydroxyl group, which retom the optical activity due 
to the presence of the asymmetne carbon atom , (3) similarly, 
dextro rotatory derivatives of a chloropropionic acid and a bromo 
propionic and lan be olitaincd from the kiso rotatory sorco 
lactic scid and (4) l-evo rotatory mandelic acui (from amyg 
dalin) yields dextro rotatory {fiienylchloiacetic acid and phenyl 
bromacetic acid These acbve compounds have hitherto only 
been prepared in the racemic form Their observed inactivity 
when so prepared was not due to any acndoital Imutatu n of the 
geneiaUty of van t HofPs theory but only to the racemuotinn 
they had undergone during the process of preparation It is 
probably quite generally possible to sulistitnte halogen atoms for 
l^roxyl groups m combmatioa with active asyimnetiK rarbon 
atoms without destruction of their optical activity Ihe activity 
of the c impound depends only on the fact of four difinrent 
xtoms or atomic groups being connected with one and the same 
carbon atom, while the am lunt and direction of the rotation 
produced is unquestionably related to the specific nature of these 
UoniB and groups 

Thb additioos to the /oolngical Society s Gardena dunng the 
post week include tw> Macaque Monkeys {Jl/aeaens 
motgus, 9 9) from India presented lespecbvely by Mr 
Charles Roberts and Miss Wieldt , a Leopard {Ftksfardm 9 > 
from Indw, presented by Mr Edward Langworthy , a Common 
Otter (LtUra vmlgaru, 6 ) BnUsh, presented by Mr M P 
Clwke , a Northern Mocking Bird \jlfimHS feZ/gMliu) front 
North America, presented by Ma, Henry J Fulljames a 
Yellow throated Sparrow [GymMvirhtHuiJlavuolhj), a Double 
banded Pigeon (TWrtpn buituta), two Chmese (Quails {Cvtunttx 
(AmtHtu), two White breasted Gallinules(6ul7wiMSa/drwf(H/vi) 
ham Imba, presented 1^ Mr Frank Fmn , two Waka Kails 
{OiyOrtmut oHitrahs) from New Zealand, preaented by Mr 
Reginald Moorfaouae , two Southern River Hogs (PetMiuukarus 
afhcmmtt, i 9 ) from East \finca, presented by the late Mr. 
B Ward, a European Pond Tortoise (.£«juaMn>pAi),Euriptrui, 
preMoted by Mus Laura Bedford , a Sharp nosed Crocodile 
[cncMUta acMtus) (tom Jamaica, preaented by Lady Blake , a 
Black spotted Teguexm [Tiiputmthf mgn ftmthUMs) fron* 
Sqiuth America, deposited , a Ring tailed Phalangei (Anafo- 
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^ktrtu ptrtghfmt) from AuftnUU, tw> Nfcetw Pigtoiii (Cmlanas 
nuodanca) from the Indian AitUpela^, purchaaedt a 
Keticttlated F|^<w (/>< 4 m ftHemkOm) from Malacca, raedved 
in exchange t a Thar jtmMta, 9 ), a Red Deer (C*mu 
flapkus), bom in the Gardena. 


OUR ASTRONOMICAL COLUMN 

OccuLrATiON OF KBauLDS.— On Jane a6 there will be an 
u cculta tion of Regulna, maffnitude f 5, Tbe diaappearance will 
. . . - ■ “ T, , while the atw ia atlil above the horUon, 


Ice place at 
id the atar 




^ ;if dlmppearance will be 

n angle of 147* from the north pdnt towarda the eaat, and 

of reappearance at 37s* reckoned in the aame direction Tbe 
age m the moon will be a little leaa thu 4 ^ya. 

Thb RacuaaENCB of Kclimbs.— A new period of the re 
cutrence of ecUpaea, which promikea to be of great uae in the 
diacuaMon of ancient echpa^ haa been inveabgated by Prof 
J M. Stockwell {Asirmemttal Jaurmal, No 346.) He 
pointa oat that 373 tropical yean, are very nearly equu to 41601 
lunationa, and aln very nearly equal to twenty revolutiona of 
the moon’s node ; than 

373 tropical yean = 135870 10348 duyx. 

,601 lunationa ’= 135870 * 34*5 » 

30 revolutiona of node a 135870 700 ,, 

During thin period, the change of mean longitude of the aim and 
moon at the time of new moon la - 5* 057, of the longitude of 
the moon’s perigee +11*4^, and of the longitude of the 
aacending node +0'’ 03 i The preceaaion of the equinoxea 
during 4601 lunationa amounta to 5* 1368, so that the mean 
longitude of the aun and moon when referred to the movable 
equinox only changes fay 0**0797 in a period of 373 yean. From 
this it follows that if an eclipse happmed on a pven day of the 
tropical year, there would be anothn eclipae on the aame day of 
the tropical year 373 veers afterwatda. 

As on example or the application of this new c^le, Frof 
Stockwell gives uerticulan of an inquiry into an eclipse of the 
~~~n which IS said to have been observed in China on the day 
twenty second century B.C 
occuned at the autumnal 


emipse 
19, Octol 


According to Op^lKr, t 
equinox in the year B.t l _ 

periods of 373 vean, the year 3155 B.C i« deduced , other 
echpses about this time are found by adding multiples of nineteen 
years to that date The discussion of the conditions shows that 
the echpse which satisfies the tradition occurred on October 10, 
3136 B r t this would be visible as a partial eclipse over nearly 
the whole of China. According to a well known story, the 
aatranomers Ho and Hi were put to death for having fidled to 
predict thu eclqise 

Vabiability of Nbbul*.— One of the best authenticated 
cases of a variaUe nebula is that discovered by Hind in 185a in 
the constellation Taurus. The nebula was then easily seen in 
ordinary telescopes, but D’ Arrest was quite unable to see it in 
October 1861, though it was detected shortly after as an ex 
ceedlngly fidnt object in the Pulkowm refractor, and in the fol 
lowiimj^was seen a httle brighter with the same telescope 
In 1M8, however, the nebula was invisible to Struve, but 
anotber nebular was discovered 4' preceding Struve’s nebula 
was subsequently observed by O’ Arrest, who testified to its 
absence m previous observations of tbe neighbourhood "* — 
seen also by 'Tempel in November 1877, *“* — — ’ 
him a month later The interest attaching 10 inis iwon was 
increased when, in 1890, Mr Burnham found that r ‘nun was 
involved m nebulosity , this was coofirmed by Prof Barnard, 
wrho also ohaerved that Hind’s nebula was only just visible with 
the Lick telSKope, while Struve’s nebula was not perc^ble. 
In a paper recently communicated to the Royal Astronomical 
Society, Prof Barnard states that on February 35 of the present 
year he found Hind's nebula to be an easy olject, while Struve’s 
nebula was absent, and the nebulosity round r Tauri had practi- 
cally feded to invisibiHty Further observations on March 34 
showed that Hind's nebula was agafai scarcely visible, while 
T Tauri was distinctly nebulous, and aiaint nebula was suspected 
in the poshion assigned to Struve’s nebula {OtstnxUary, June) 

It thus appears that there ale really tbrw varialde nebuke in 
this tegioB, and the ofaservadons rather smrgest that there is a 
connemisii between them In 1890, Trof Keeler found that the 
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nebuloaity totmdrTantl was probably of ^he bright-VtlS 
but nott&g ssems to be at wesent known U to tbs l ate ti B of 
Hind’s^ Struve’s netaSe. On the mstaoritic ln ^e th eMi, 


On the I „ 

of nebnlH ore dite to Aointu^MsstHf 


Struve’s n 

changes in the fanghtn 
tion ot nebulous streams ana soects. 

Thb Zi ka wbi OsBBBVAToay —The Zi ka-weiCor tteawisi) 
Ofaaervatory, near Shanghaii was bunded in 1873 fay tbeFkeneli 
Roman Catholic Mlsabn of Kiong-nan, and provided with the 


, eacelliM iOrv^ to et 

to science hu been lenderM by the OhMrvatocy, by dis daily 
publicatloA of weather bulletins, and thSisaaeof a number otim- 
poitant memoirs, tfp'to the present, however, ssttonomy has 
received httle attention at Zi-lta-wsi. Twelve reois agp, the 


Obeervatoty with a 
tlons m connection wiin me nmi 

but that Instrument represents tl.. 

Recognising this deficiency, Fsthcr Chevalier, the Directocof the 
ObseiWory, has made an appani for Ainds to purchase a good 
equatorial telescope The Ens^ Settlement at SbonghtTbas 
voted a sum of ,£400 towards the coet of the instrument, and the 
French Settlement has granted a like amount The shipping 
companies at Shanghai MVe Mso promised a sum of about 
so that ;fi3oo may be taken to be already available ButPhther 
Chevalier wishes to havaan Instjument with on aperture of about 
twenty inches, and for this the money already subscribed is in- 
sufficient He has therefma appealed to friends of scienee in 
France, America, and England for a sum of about £1000 more 
If thu is contributed, he hopes to haveerected agreat equatonal, 
and to accomplish valuable work with It 


the f 

^ fiUe 


Tff£ ROYAL SOCIETY CONVERSAZIONE 

of the Royal Society at Burlington House were 

filled last Wedneaday evening, when the annual conversa- 
xione to which ladiea are admiUM took jdace borne of the 
exhibits were shown at the converwuioiio on May 1, and have 
already been described m these columns. Folbwing our usual 
custom, we only give descnptioiu of new exhibits. 

Perhiqu the moet striking featoie of the evemng wu the tele 
phonic commumcation with Edinburgh, Glo^w, Bdfest, end 
Dublin, pracbcally shown by the Postmaster GeneraL The line 
used u the first link of the great Trunk Telejfoone System 
erected by the Post Office, whra will eventually place the chief 
towns in the British Isles m direct rommunuution with each 
other The wires to Ireland extend through Leeds and Carlisle 
to Portpatnek, thence by cable acroes the North Channel to 
DonoglMec, and thence to Belfiut and Dublin, the distance by 
this route from London to Dublin being 467 niiiles. 'The Unea 
are so carefiilly laid that It was easy to converse with personc at 
the places connected by them, without being disturoM by the 
foreign sounds usually associated with telephonic conunubieWHaae. 

An clectogre^ for mdcUble linen marking was diosm Iw 
Messrs. Nalder Bros, and Co The instrument is used as fol- 
lows the fidinc is damped and a current u passed for about 
two seconds from a silver die, carrying silver into the fabric 
wherever the die touchea. The current is then reversed for 
three seconds, which reduces the siWet in the febtic ; the final 
result being the same os with ordinary markiiig ink, vis, frwt 
metallic silver is depodted in the tlsrae Plain water can be 
used, but a salt solution is preferable, as the result Is much mote 
quickly obtain^ 

Models illustrating Lewia and Hunter’a patent cool sUppuif 

r an, os ID use at the Bute Doclca, Cardiff, were exhOxted fay 
Bute Docks Company. Vl^th this system thecoal is shipped 
in very much better conditton than w^ the old systems, and 
owing to the oonstmetion of the carrying-boxei, with a cone 
valve or bottom, whidi ia only rdeosed tolet the load out udiea 
It b loweicd down into the hold of the vessd, within segie 
18 inchca of the flooring of the ship or thq cargo, u the case auiy 


the case BHiji 

_ ^ , bc^aUeoL 

loading joo tons per hour 

Pra£ C V Boys liUustnted tbe projection of ripples^ and 
a iogarlthmie dsart of wave and tipple velMtbe and 
dea. RippleB produced by tnmi^tl^ are so smoS, 
el to quimy, as to be invbihle ualcm Uhnedna^ etther 
msanmneously or tote m dttently at the proper rate. 'Thay are 
then vUtde, and the rdaffoiis of vdocity and frequency can be 


Si' 
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iSutmted Both tuning foria nod • me chriir nl dovioe wen tented not only I y the gndwi chenge ^.ihepe ^ lb* eomt, 
tfmplogwd to produce the npfdei By the me of ** leele linet,' hot by the compete di«ppeeianoe of the cnrvea of ffmter 
die hiMthiim chart wet mede inare compt^heiWTe t^ ntM ttrength Whentheieneiis coagMdele,it itpropoeedto mkce 
The ifnet were employed to lUttttrate the effect of all potable it by ptiotagnphy and use it m a '* wheel ol life, ’ to iBnttmte 
veriatMU of gravity and of tntfcce tenaon divided tqr deouty the decadence of an oscillator held 

npon velocities and fircqtienciet of waves and np^ A cunont model for showing the gytoeeopic prMertiea ot a 

Mr J Norman Lockyer.C B , had three eshimtt Onewata wheel was exhibited by Mr Klilii^cworth Hedges The n^I 
photagraphofaniaratm employed for concetnig the enwet obtained was represented by a nm havwg withm it a heavy mnec due 
from mmerals by the distillation method A tmall retort con which conld be made to revolve rapuily on the aaw of the 

S the mineral u connected with an end on spectrum tube wheel When the wheel was allowed to roll slowly dotyn an 
on to a Sprengel pump After exhaastion, the mineralu inclined ^ane, and the inner disc sras made to revwve in the 
to redness, and the spactm of the gasen evolved at the same dnectnm as the wheel they both to keep the 

vanom stages, as exhibited byjhe speAcnm tnbe, are both nstem upright When however, the inner due revolved m 
observed and photogrqihed The gases are collected m a the oppodte direcUon to the wheel the system was in a state of 
" steeple at the foot of the fell tube of the pump, and unstable equihbnum which caused a ra^ revolution tbrou|^ 
they can then be observed at atmospheiK pressure The 180*, when both the wheel and the inner disc revolved m the 
second exhibit consuted of photogratuu of the spectra of same direction, and so produced a Oatc of stable equihbtroia. 
Bellatnx, and of a part of the solar chtomoaphere, showing 00 Four photographic views taken by Mr W Baitier, uid illua- 
mctdences with the bnet photographed in the spectra of the trati^the accumulation of ice on the nver near the Beckten 
gases obuined from uranuute The photographa showed a Gas Works North W nlwich m February of thu year, vrere 
cloie relation of the new gai or gases to aoUr and stellar shown by Mr G J Symons 

phenomena Theyappear to point to the vtra causa not of two Photographs of curvilinear crystals of wster were exhibited by 
Of three, but of many of the lines which so far have been Or CladitOne, F R S The photographs were taken dunns 
classed as * unknown ' The spectrum of Bellstnx was photo the severe frost of last February, and showed the ibmui astumM 
graphed at South Kenangton with a 6 inch prum of 45* aod that by the vapour when iiroren upon a shop window and the glatt 
of the solar chroinos|ihere with the same instrument during the roof of a photographers siu^o All the lines of the crystals 
total eclipse of the sun 1893 Mr Lockyer also ex were curved Another exhibit by Dr Gladstone consisted of a 
hibited photographs of the spectn of the new gases In blue photemph showing the way at which a solntioa of sodium 
the prebminary experiments the new gsats have not been salts mixed snth some earthy matter and water may be made to 
separated from the known gases which come over with crystallise on evaporatHHi Ihu specimen showed many apual 
them ao that the apectra exhibited cintained many known lines forms It, and the ongmal specimens were prepared by Mn M. 
The diotogmi^ illustrated (a) The rpresence of the yellow Watts Hughes 

line (b|) in some mstances m/A the blue line 4471 and in Prof A. O Greenhill and Mr T I Dewar exhibited an 
otheri mitaut it (i) The preaence of the yellow Ime m some algtbnical spherical catenary By a special choice ot the con 
Apectra su/A an ultra violet Ime at 3889 and in others tetikoulM stants depending upon the qumqnisecUon of the period of the 
Dr A A Common exhibited the ibllosrmg silvered glass assocutted elbptic functions, the gprral equations of the 
minors (1) 31 inch convex minor 54 inch radius being the spherical catenary conadered by Qebach m Crelle 57 srem 
amall minor of an oblique Cassegrain leftecting teleacope shown reduced so as to make At projection of the chain on a 
< 3 ) 30 inch concave mirror 90 inch radius, ^encal curve horuontal plane a closed atebnucal eurve of the tenth degree 
Two 16 inch plane mirrors for heliostatt to be used at the A numb« of interesting ^panese pictures selected to illustimce 
1896 total aokur eApse the effects >f time on the p^enU used by the oil painters 

Mr A. E Tutton exhibited an instrument for cutting grmd of Japan (a p 1333 to the early part of the 19th century), 
mg, and polisbmg accurately onentated plates and pnsma of were exhiUted by Mr W Gowland The chief pigments 
oiTitala of every degree of hardness The instrument combinet m these pictures were aa follows —Greens and blues carbonates 
an arcumte reflecUng goniometer with a duunond edged (.ultiim of copper Permanent blue the mmeral latub Reds 
disc and gnnding and polishing laps The adjusting segments red oxide of iron, vermilioti ccrmine ftmument white 
t^thegomometeraregraduatM in order that the crystal may levigated oyster shells Black soot prepared from the oil of 
be adjusted to that the desired direcUon in it can immediately Stsamum tnduum 

be bc^ht parallel to the cutting disc or gnnding lap Numerous Tropical Aroencan butterflies selected to show the existence 
mteichugcaUe laps are provmed suitable for all classes of of common colour types amoflg species asrociated m the same 
svyatals, and the interchange may be effected with gnat readi areas were exhibited by Mr W h H Blandford The phe 
ness. A counterpoising arrsngement 11 also provided which nomenon fATMuaarArowaruMj is observed chiefly among species 
-enables the pressure wiA which the crystal bears upon the lap of the sub femilies Dassatnu and Hcbemtims, but frequently 

to be nicely adjusted, according to the strength of the crystal spoaes of other sub-femilies conform to the prevailing colour 

The instrument may either be dnven by hand or by means of t^ Toa particular class of eases of colour rewmblance the 
any form of tmall motor term mnnicry bos been applied The senes shown com 

Mr A P Trotter showed a model illustrating the relation of pnted —(1) Species of Afr/ireKiwr associated m pairs thecolour 
smlts, amperes, and len^ of electric am. The model was made type varying with the distnbutioo from north to south (3) 
from the diagrams in Ihof Ayrton % pMier read before the Speaes of diffirent genera f Tukarta and ffcUcauiinJ assoemted 
Oucago Congreta and detenbed m Mis Ayrton s article in Tta m pans, and sometimes mimicked by butterflies of other 
SUcIrtaam Diawingt of the electric are were shown by Mn femilies (3) Homoeochromalic types from various districts 

Ayrton The diawmgi were in sepu and ten times the fw sue represented oy numerous speciet m dimnent femdies sub fiimiliea 

They showed the inrm of the arc produced with a current of 30 and ^enen 

•mpaiea between a potttive carbon 18 miUimetrei m diameter Mmntue m finm prints formed the exhibit of Mr Prancis 
*na a negative one 15 milhmetres in diameter, when the Calton The exhibit fomished an illustration of the exceptional 
arc was respectivdy 4, 7 and 18 millimetres long From trustwortbineas of the finger print- method in determining ques 
the drawings it could be seen that uamg a mrM poutive tions of identity It demonstmted that m a case of tsnns whose 
earbos Mmuis k as the viable part of the arc, and, when the arc portnuts, clasaficatory measures, and finger print formulae were 
is kMg, eauaes the central paction to become gourd shaped doatly alike the fingw print minntne were quite different A 
The Applied MAtbemotica Otwtment of Univeroty College second exhibit of Mr Galton s was the print of the hand of 
•bowed a senes of diagraiiis, etlimlated and prepared by Mias a child eq^ty ox days old An enhugement of this pnnt ihowed 
Lee, to illustrate the tune deci» of the field due to a the development of the ndgea at that early age 
Hertaan Xhe late Irof Herts prepared four Mr B Harmon exhibited Eohthic implements from the 

^tegmna to lUustrate the nature of the field m the n^bour chalk plateau of Kent The implemenu were found by the 
hood of an o«wll»ww givug a stable wave tram Kis theory exhibitor m pita, dug under the au^uoea of the Bntish Astoent 

S modifieutkia, owing to every Hesttian oaciUator radly two Stones were shown which were thought to bear evidence 
rapidly damped wave train Mms Lee a dwgiains lUua of use aa tooli, naturally of luitafale but improved upon 

M diaiiges in the field durum fSft eamjjdete OBollatiMis by chipmng round the edges where requind 
Tou syaMhs of ciuvca gave the pomtiof theSeU with relative The Curator of the MaidatoM Museum showed a senca of 
•trengtha 50, 30,10 and i The decadeace of the field was lepre nine photographs (with map, ground plan, and section) of a 
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im or Mithiaie tomj^ dii 
thi east banftaf the nver Medwajr at WooltDiun, near Maid 
>ti ne The topple, or “ cave,” was fimtd ^ workmen while 
enfn^ >» removuie wnd for bailaO, and aaoavatad under the 
superintendeiice of me eahibitor It had apparently been built 
into the bank, itanding eait and weO, iaea*ano(( 40 feet in 
length and ao Act m width Nmnefoai fiagmenU of tilet, 
■amian and other pottery, animal booea, and a com of Conatan 
'is were found in the JUhmg, but no statuary or inscriptions 
this “cave is the only one foand sooth of the nver 

Tyne 

Mr G F Scott Elliot had on view photogns^ and otqects 
lUustratiiw hu recent expedition to Rnwenaon Thephotqmphs 
showed chaiBctenatic trees and ahmba of Tara, view of Kagera 
Kiver, andof Rnwenion The olqeets consisted ol Wandoronbo 
caatnqw, sword, quiver, fire stick, and arrows , Uganda pottery, 
bark ddths, &c , banana meal, &c , m finm, ready for export 
Mrs. Ellis Rowan exhibited Austiidian wild flowers in water 
colours The examples were from Northern Queensland and 
Western Australia 

A letter and original manuscript Fmin Padias last 
Ormthulogiud Journal formed an interesting exhibit by Sir 
William II llowLr The otneca were found by the ofiicm of 
the Congo Free State, after Emm had been murdered by the 
Arabs at Kinena, on or about October a8, 18^ 

A senes of cultures of vanous forms of the bacteria which 
bad been isolated from the nver Thames, and then cultnaled 
by the methods employed in the laboratory, formed Prof 
Marshall Ward’s exhiUt The bacteria were grouped in sections 
correqioiidiiq; to the different types, and characterised by 
difiirencu as to the pigment producuon temperature of growth, 
oapacity of forming spores, behavionr in different media, sacs, 
shapes, and power of movement, &c Some of them belonged 
to common speaes , others were rare, or unknown, and not 


An instrament for descnbing parabolas hy means of a com 
bmed sliding and link motion was exhibited by the inventor, 
Mr n Thomson Lyon 

Sir David Salomons showed new forms of “ top ’ slides for 
the lonttra selenite and hot water slide heated electrically , and 
ic field Ac 


This mmute and most nrautifol ilymenopteron was observed^ 
Sir John Lubbock swimming or flyuur under water, crawling 
about weed Ac Die Mymttndt (Hal ) all ovtpomt in the 
eggs of other insects Pafyntma mUtmt, according to Gamn, 
having been bred from eggs of a dragon fly, ^ schma The 
smallest of this family, CampttMera tapavtru, is but one eighty 
fifth ofan inch in lei^ 

The hone structuretn the dentary beme of GomfktgtuUhtu, a 
South African reptile, was illustrated by one of Prof beel^ 1 
exhibits The bone structure in this foMl, which - 


IS of Permum 

„ , _ n the bone structure of a mammal, 

in the arrangement of the haiersian canals and the lacurae 
Prof beeley also showed vertical sections through the 
maxillary and mandibular teeth ftom the same skull This 
exhibit consisted of three vertical sections of the skull of 
OtmpktgiuUhut taken at the hinder tenranation of the hard 
palate, showme the conical forms of the single rooU to the 
molot teeth, the flat transverse crowns to the teeth, and the 
way m which the mandibular teeth are opposed to those in the 
skull 

A sacred bone trumpet, dram, and flute were exhibited 
by Dr George Harley The trumpet and tom tom drum were 
fim the temple of a Buddhist monutery m Thibet They 
were made from the bones of priests — from their beiiw supposed 
to be more rebmusly efiectind The trumpet when blown 
emits a nsmg and fitlliitg mournful wailing sound The dram, 
when the kr^ attached to its strings are rattled against the 
skms, mves a disagreeable harsh none which is thou|^ to dnve 
the evu spirits out of the temple The flute u a Canb Indian’s, 
from Gutana, made from the of a deer (CMrrwr rufimut) 
From It can be got the notes i, a, and 3, in the natur^ 
harmonic ratios ofb, 7, and 8, as m the French flageolet 
The ftiltosring exhibits, with demcmstratiotts by means of the 
eleetne lantcn, took plaM in the meeting room of the Sociera 
Lantern sUdea, lUustiating the ethnomphy of Bnbdi New 
Guinea, by Prof A C Haddon The s' ’ • 
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the physical characters cd different tribes inhabttmg British 
New Gmnea, some of the oocnpatiaiia of the people, seven) 
kinds of dances, and the dutnbutMn of dance masks A 
senes of dwellings from one end of the Pro t ectorate to 
the other sras shown, and tsro types erf canoes Fmally, 
lUostrations of the decorative art of vanous distncU were 
throsm upon the screen Evidence sras given m smort 
of the view that Bntish New Guinea is mhahned by tnm dark 
Papuans, and by two distinct lighter Melaneaum peoples, one 
whom in» have come from the New Hebrides, and the other 
from the &lomon Islands 

Dr J Joly exhilated examples <rf colour photography, and 
deaenb^ hu method of obtaimng them The photographs w 
a realisation of composite hehoeWmy in a su^Ie image ” 
method of compuMte hebochromy requires thrM images saper- 
impoaed by projection In Dr Jolys photographs the colour 
analysu and synthesis are earned out in the one image The 
eolottrs are the natural colours as they registered themselves npoqi 
the plate, and in no case altered after reproduction Dm spra 
mens shown wire first attempts, product with rough apparatus 
The images showed x sl^Uy grained appearance, but this is 


The 


l^otographj , , 

exposed m the camera behind a screen Imed m particnlar colonrs 
The poutive u subeequentlv viewed through a screen ’ 
three other colours , the three ‘ fundamental colour 
upon the three colour theory of vision xre supposed 1 1 
to all our colour sensations 


II ^ plat! 
a behind a 


save that the sensibve plate la 


OAT THF TCMPERATURF VARIATION Oh 
THE THERMAL CONDUCTIVITY Oh LOCKS » 
I I 'T'HF experiments discnbed in thu commanieatioa 
wire undertaken for thi purpose of finding 
temperature variation of thermal conductivity of some of the 
more imjMrtant rocks of the larth s crust 
I 2 The method which we adopted was to measure, by aid 
of thirmoeleitnc junctions, the temperatures at different pomtx 
of a flux lim m a solid, kept unequally heateil by sonreea 
(positive and motive) applied to its surrace, xnd maintained 
umfoim for a sufficiently long lum to cause the tempciatore to 
be as nearly constant at every point as we lould arrange for 
The shape of the solid and the thermal sources were arrayed fo 
cause the flux hnis to bi, as nearly as possible parallel straight 
lines, so that according to Founers elementary theory arid 
definition of thermal conductivity, wi should have 
X(M B) [o(M^-»(l)]-MT 
^T, t<M)]-BM* 

where T, M, B denoti three pomts in a stream line (respectively 
next to the top, at the middle, and next to thi bottom m the 
slabs and columns which we used), t^T) v(M), t(B) denote 
the steady temperatures at these ppmts , and iir(T, M), i((M, B), 
the mean conductivities between T and M, and bmween M and 
B respectively 

I 3 The rock expenmented on in each ease consisted of two- 
equal and similar rectangular piecis, pressed with similar fruMS 
together In one of thM feces three struct parallel grooves- 

just deep enough to allow the thennoelectni wires and 

- to be erobidM m them, and no wider than to aduut 
and junctions (see diagram, | 8 below) Thus, when 
die two pieces of rock are presaed together, and when heat is 
so applied that the flux lines are parallel to the feces cf the two 
parts, we had the same remit, ao fer as thermal conduction is 
concerned, as if we had taken a sm^e slab of the same sue as 
the two together, with long fine perforatiims to receive the elec 
tnc jnncUons The compound slab was placed with the per- 
freations honxontal, and their plane vertical lu lowor 
when thus placed, was nmners^ under a bath of tm, kept 
melted by a lamp below it Itt apper side was flooded over 
with mereury in our later expenmentf (|g fr, 7, 8), asm Hopkuuf 
experiments on thi thermail conductivity of rock Heat was 
earned off from the mercury by a meamred qnanbra of cold 

poured upon it once a mmute, allowed to remain till the 

a minute, and then drawn off and immediately replaced^ 
and J K EnkuM Hurray read at 


dm^poured u] 

* A paper by Lord Kelvw P R ! 
the Ro^ Sodwy on May y> 
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bf another eiiaal auanbty of cold water The chief difficulty 
iQ reipect to kteadlneai of temperature waa the keepnw of the 
ipw Imp below the bath of melted tm unilbtm If more 
<,apenmenU are to be made oo the Mme plan, whether for rocks 
or metals, or other lohds, it will no doubt, be adviiable to use 
an automatieally reimlated ({as flame, keeping the temperature 
of the hot bath m which the lower Aim of the slab or column n 
immersed at as nearly constant a tempemtore as possible, and 
to arrange for a perfectly steady flow of cold water to carry away 
heat from the upper snrfece of the mercury resting on the upper 
ude of the slab or column It will also be advuable to avoid 


pufoiBboBS to be bored through it, mst^ of the grooves 
which we found more readily made with the appliances avail 
able to us 

1 4 Our first expenments wen madi. on the slate slab, 
as cm square and 5 cm thu.k in two halves, pressed together 
«adi as cm by la 5, and 5 cm thick One of these parts 
ctackul with a loud noise m an early experiment, with the lower 
fece of the composite square resting on an iron plate heated liy 


^1 resting upon it The experiment mdicated, 

decidedly, leas conductivity in the hotter part below the middle 
■' 11 die cooler part above the middle of * 


i» bottom, am 


The top of each column wss kept cool by mercutv 
chan^ once a minute as described m I 3 abo>e * 
a tank having the top of the stone column fir 

cmnpleted by four \ertical me^ walls fitted ,, 

the sto^ and made tight against wet mercun by marine rine 
1 9 temperatures r Ot), o(M), »(T) of B, M, T, the kot 
intermediate and co I points in the stone, were determined by 
equalising to them sucrewively the temperature of the merenry 
thermometer placed in the >i| tank, by aid of ihermoelectnc or 


II the proper 


eter placed in 

agalvanoniet.. 

nulhty of cunent thriu),h its 
circuit, all as shown in the hieram The • 
ture in the stone was tested by keeping the temperature o 
thermometer constant and obsersing the galvanometer reading 
fur current when the juneti m m the oil tank and one or ether of 
the three junctions in thi st me were placed m ciimnt We alio 
helped ourselves to attaimng constancy >f temperatura m the 
stone by observing the current through the gslvanomete^, due to 
diflerences of tem|ierature between any two of the three junctions 
B, M, T placed in circuit with it 
I io We made mmy expenments to test what ai>pliances 
might be necessary to secure against gam or 1 ns of heat by the 
stone across Its verticsl feces and fmnd that Luselguhr loosely 
packed round the columm, and euntained by a metal case sur 
rounding them at a dislanie of a cm or 3 cm prevented any 
appreciable disturixinee due to this cause This lUowcd us t 
feel sure that the thermal flnx lines through the stone were very 


t part of the 

posite slab, and to give nse to psl) ably 
imperfect fitting together of the suGd above 
and below it We therefore repeated the 
expenment with the composite turned 
upside down, so as to bnng the crack in 
one half of it now to be above the middle 
instead of below the middle as at first 
We still found for the comjiosue slab, 
less conductivity m the hut part bilow the 
muldle than m the cool ^rt above the 
middle We inferred that, m respect to 
thermal conduction through slate across 
the natural ’ ' — ■' * ' 

conductivity 
tempeiatuie 

I 5 We next tried 
slab of sandstone of th 
as the slate, and we found for it aho decisive 
proof of dinunution of thermal conductivity 
with increase of temperature We were 
^ troubled by any cracking of the sand 
wntb Its uroer side kept cool by 
an ice cold metal plate resting on it vnd 
Its lower ade heaM to probably as much as 
300* or 400° C 

I 6 After that we made a comjxnite 
fuece, of two small slate columns each 
3 5 cm squaie and 6 3 cm high with 
natural cleavage planes vertical, tressed 
together snth thermoelectnc junctions as 
bnore , but with appliances (tee { 10) for 
preveating loss or gim of heat across the vertical sides, which 
the smaller honiontal dimensions (7 cm , 3 5 cm ) ought require, 
but wlueh were manifestly unnecessary with the larger horuontal 



I —Iron wires sre nurlce I , Platinoid wires 

slab X TheimoelcettK junctione in ml hnib A Huh 

rs.. v-.,. t i— . ^ JUJ ' ■ - 

of temper liu^ brl« 
shall depend - 
X T M B 



put in ctixuil with the gnlvu - — 

In connettii * the nlvniwiiiatu to »n> pxir of then meleuri j 

inccted through copper a w plxunud with X B M T 


used m our former expenments The thermal flux lines m the 
former expenments on slate were perpendicular to the natural 
cleavage pfauies, but now, with the thermal flnx lines parallel to 
the cleavage planes, we still Ibid the same result, smaller thermal 
conductivity at the higher temperatures Numencsl results will 
lie stated in 1 13 below 

I 7 Our last expenaients were made on a composite piece 
of Aberdeen gramte, ma^ up of tvro columns, each 6 cm high 
and 7 6 cm square, prsised together with ajqiliattces similar to 
thow desenbM m 1 67. owl, os in all our previous expenments 
on sfateand sandstone, we found less thermal conduetivityat higher 
temperatures The numedcal resulu attgtven m 1 13 
I 8 The ooconipanyuig diagiam (I ig I) represents the ther 
mal appliances and themoelectnc arrangement of H 7 

“• of slate or gran * ^ ‘ 

n with about o 
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apiHoximately parallel straight lines on all sidtx of the c«ttra 
luieBMT 

I II The thermometer which we used was one of Casellav 
(No 64 168) with Kew certificate (No 48,471) for temperature 
from o’ to 100°, and for equahty in volume of the div ivions abov 


thermometer' o 
result This is satisfectory ai 
IS corrected the greatest ern 
which M at 31 1’ (T IX only o 


e mercury thermometer 


130 3 

1668 

3II I 

3657 

1 Pktl Mmg Aii«tut 1I88 


133 3 

1686 
«3 7 

3675 

id K*f 4«r i 
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1 13 cxpenment on the «Ute ud gnmte coliunns luted 
about two hipn from the fint applicatioa of heat and cold , and 
we generally ibund that after the fint hour we could Icee^ the 
lempeiatnree of the three jnncboas very nearly constant 
Choosing a time of beat constancy In ow enenmenU on each 
of the two labatances, slate and gnaite, we loimd the following 
results — 

Slate flux lines parallel to cleavage 
tMT) B 50* 3 C 
tKB) = aoa* 3 

The distances between the inactions were BM a 3 57 cm and 


J(T,M) 790-357 307 

Aberdeen granite 

»<T) = 8l* I 
WM) b 145* 6 
v(B) B 314* 6 

The distances between the lunetions were BM » 1 9 cm and 
MT-aocra 

3 (MB) _ fr 4 S-a o 3 » a = 088 

-KTM) 690-19 363 

I 13 Thus we see, that for slate, with bnes of flux parallel to 
cleavage planes, the mean conductivity in the ranee from 133* C 
to 308 C IS 91 per cent of the mean conductivity m the range 
from 50 C to rsj* C and for granite, Che mean conductivity 
in the range from 145” C to 214^0 u 88 per cent of the mean 


TJfF RFIATION BETWEEN THF MOVE- 
MENTS Oh THF FVE^ AND THE MOVE 
MENT6 01 THF Hr AD^ 

know that it wu a long tunc before mankind found 
' ’ out that the earth moves For ages the apparent motion 
of the heavt.nly bodies wu supposed to be their real motion, 
the easth being fixed We, wno know something of the truth 
in this matter, do not, however any more than our ancestors 
did, see or feet the earth move We belieie that it does so 
either becanse we have been told by some one. who, we think, 
knows about such things or because we have reasoned the 
matter out from data observed by onrsehes or rqxirted by 
crediUe obeerven But in habitual thought and spewh we go 
back to the old assumption which, for our pracbcal, terrestrud 
purposes, answers well enough, and is perfectly in accordance 
with our sensatums 

When we turn fixrni the great Cosmos to the microcosm, 
when we compare the motion of our own body among the 
vanons fixed (terrestrially fixed) and moving bodies around us, 
with the motion of the earth among the stars, we find quite a 
difierent state of matters It never occurs to us that our own 
body IS at rest, and that the ttees|, houses, 4 c , move When 
we really move we not only know, but feel and see that w« are 
moving, and every one learned or ignorant, old or youiw — ^if 
only he u sober— feels and sees diat the sohd earth u fixed, 
exMpt on the rare occanon of an earthquake, and m the case 
of some illnsMos which we shall have to consider 1 wish to 
discusa the cause of thu stmahen of the fixedness of the earth, 
and also incidentally of the exceptum im}died m the words 1 
have just used, “if only he is sober ” 

If we heap our head fixed and look at any really fixed semie 
— aay, a roan in which there u nothing moving— or a bmdac^ie, 
if we can find one without railway truns, ships, moving beasts, 
or flying birds, we can allow our e^ to run over it m unndorm 
or as irreBnlar a way as we please, and see that the scene lemains 
fixed We might have supposed that, as we move our eyes 
IBifacl^sai^ RoUrtBoyh Lsetaiy, tMiveied bdon tbs Oslbid 
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from n^t to left the whole scene, bke a moving paaonmar 
would seem to move from left to n^t, hut it does not do so 
It remains vwbfy at rest, and we know, without any raasoung 
about It, that the changes tA view were produced by the motioa 

We 2^ that we can move our eyes umfiinnly, that by a 
contmuous motion hke that a telescope we can move our 
eyes along the sky line in the landscape or the oonuce of the 
room, but we are wrong m this However determinedly we try 
to do so, what actually happens ifc that our eyes move like the 

seconds hand of a watch, a jm and a httle pauM, another jerk and 
so on , only our eyes are not ao regular, the jerks ate sometimes of 


During the jerks we practically do not see at all, so that we have 
befrue us not a moving panorama but a senea of fixed pictnres 
of the same fixed things. Which succeed one another rapidly It 
u not diflicult to understand how this gives nse to a sen sa tion of 
the fixedness of the external scene If m the otherwise fixed 
scene, there is a really movuw object, we see it move, because 
during the pauses, short as they are, the moving object has 
visibly chan^ its place, and m each of our fixed pictures the 
moving object is seen to move If it moves too slowly for this, 
then we do not ta it move, but only infer its motion from com 
panson of its position at ddfcrent times If we keep our eyes 
fixed on the moving object, and thu u pomible if it does not 
move too frist or too irregularly, then we see it fixed and the 
really fixed things moving, an illuaioo we have all observed 
when the pier steins to move ami the steamer remam at rest 
That the eyes jerk m the svay now stated can be made idain 
by means of a simple experiment If we have m the field of 
view a bright object such as an incandescent electric lamp, and 
after running our eyes over the scene before ns, shut our eyes, 
we see secondary images of the bright object ' Now if the 
eyes move continuously from one pomticm to another, we should 
see between the two secondary images of the bright oinect 
coitc^nding to these two poutHms, a bright band composed of 
an mfinite number of images each mfinitely near lU two neigh 
bours But we ate no such band, bat a finite number of sharp 
mdlsidual images, each of which corresponds to the position of 
the eyes during a pause between jerks , unless the bright object 


objaet We take the sun, then we do see bands joining the sharp 
secondary images These bands are femter than the sharo 
mum, and die sway sooner They are the impresnons made 
on me retina by the image of the sun passu^ rapidly across it 
dunng the lerk But it with the fixed bright object m the 
field we follow with our eyes a really moving thing, then on 
shutting the eyes we see a oand of hMt, because the image of 
the bright object passed not very rapidly acrou the retina 
This habit of jerking the eyes from one poMtion of vision to 
another, as fest as the lyht well poised gfofaes can he swuim 
round by the ouick wodung straight nmed muscles whicn 
move them may be an innate habit, or it may have been ac 
quired by our looking at thmgs and turning quickly from one 
imject of mterest to another , at all events It u now the way in 
which alone we can move thini, unless we fix them on a moving 
obi^ 

^ fiw I have supposed the head fixed and the eyes alone 
moving I et us now attend lo what happens when we move 
our bM ’ 

The movement of the head, unless it u very nqxd, makes no 
difference at all m the phenomena hist desenbed 
If we call the line aldng which we kxdc dunng the pause 
between the two jerks a riance line, we may desenbe the whole 
phenomenon by saying that the gfamce lines are fixed relatively 
to fixed external objects, whether the head is rotated or not 
Thu, of course, means that, dunng a pause, the eyes are rotated 
relatively to the head aboat the axu about which the head is 
really rotated, m the opposite sense and through the same angle 

It might, fixr all that has been yet said, be supposed that thu 
fixedness of the glance lines, when the head u rotated, depends 
on the habit ot kxdung at thmgs , but that thu u not the cause, 
or, at an events, not the <»ly canse, u plam from the Cut that 
the same rdative moveinents of the «yee take pbee when we 
^Th s^j eondsiy iaufm an batter asan If wa look at a whiia aotfaca md 
V l^^^iKvimihahaad, I anan awniig the hood aitbar akoa or aloog 
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look at an olgcctkai field of new, tuch aa the clear, cIowUeM 
ilqr, or, u waa, 1 belwre, first noticed bv Dr Ebmiei, when the 

eyes arc shat By plaeing the ' ' *’-* — ' 

eydids we can fim the motion ^ -- 

with eyes shut and fioMrs so placed on the mhds, we turn the 
head Of tom head andoody round, we feel the era twitch Aa 
the bead turns round the eyes retain for a httle a fixed orientation 


the nesre 

il fixed things, and then jerk sc 
n pause, awf again jerk, ~ 

IS umionnty, the eyes, wU 


le the head . 

on the whole make one full turn, 

turn, do their rotatnm intermittently, bemg, so to speak, 
beh^ by the head, and then making up by a rapid jerk 

Anothn proof that these compensatory movemenu, as they 
may be calM, of the eyeballs are not or, at least, not wholly 
caum by the effort of looking at thin^ u afforded by oh 
servum smat happens arfaen the head is rotated about a fore and 
aft axis, about an axis coinciding with a glance line If we kup 
our eyes fixed on a particular point and rotate the head about 
the line along which we look,* we sull see things fixed, the world 
does not seem to revolve about our fore and aft axis Here also 
sre can show means of secondary images that we see a senes 
of fixed metures 

If, vntha bright olnect in the field of visKm, we fix our eyes 
and keep them fixed on a point sbout 15° distant from the 
bright object (if we keep both eyes open, abrat as fer from our 
eyes as toe bright object to u to avoid double vtaioo) an 1 
then rotate the head about a fore and aft axis through, say 30* by 
inclining the head towards one shoulder and shut the eyes after 
this perfonnance, we see a number of sharp secondary images >f 
the bright object arranged upon an arc of s circle, the nufius of 
which u the angular distance of the bright object from the point 
fixed 

If I have rotated my bead through about 30°, I see about five 
secondary images, so that what I call the ang/a ef ntatety 
Hvttagmus IS, in my case about 6* Here we have bm looking 
aU the time at the same pomt, and it is not easy to suppose that 
the very slight attention we pay to obecU seen mdirectly, or as 
we sometimes sav. ‘ with ” *' 

habt, so fixed 

in the way described 

1 have said that the movement of the head, utUttt tttt tety 
rafti, does not affect the fixedness of the glance Unes Trans 
latoiy motion of our body may be so rapid, as in a railway tram 
that the eyes cannot twitch so fiut as to keep the glance bnes 
fixed relatively to near fixed obects 

The eyes ao theur best the 

the tram IS moving slowly, and ^ „ 

wards We succeed with fixed objiits at a greater distanu. 
firom ui , we can see them fixed and all objects Mween us and 
such visibly fixed objects an seen to move backwards fixed 
things beyi^ them seem to move forward with us Of course 
if, by keqxng our attention on our carriage and its contents, our 
gbuiM lines become fixed in leferencv. to these really moving 
tnmgs, they seem fixed, and the while world outside of the 
canuge u seen to move in the dirution opposite to that of our 
real motion It u also obvious that rotation of the head, if it 
u more rapid than the quickest possblc rotation of the eyeball 
in the be^, must aflwft the position of a glance line for, m 
order that the gbuice line may remam fixed the eyeball must 
rotate ui reference to the head ai fiut m one sense as the head 
rotates m reference to exttnud things in the other sense , bit in 
the case suppoaed, the eyeball cannot do so We can try this 
experiment without havum recourse to mechanical means of 
rotating our body and head, which, of course, we could do ss 
fiwt ss we please, and a groat deal fiuxet than would be cither 
idcasant or safe The iliiat rapid rotation of our head which 
we can produce by the direct action of our muscles u what is 
known as sraggmg, that is, a rotation about a vertical axis upon 
the joint between the first two vertebr* In thu way we can 
give the bead an angular vdomiy comndetably greater than the 
maximum angular vdoaty of the eyeball When we do this as 
fest u we can, ve see thntextenial things do not appear steady 
When we wag our bead to the right we see the world wag to 
the left, and vac* vena But the external really fixed tbw 
do not ^ipear to ns to describe nearly so large an angle as the 

1 UwttakeasufllcUaUvdhtantol^MtlMtfaiiif lo b* ImlMd at in 
auv Mfk^ llw vmm of odioUMa eTtlM twoslum bam bsknxlBt to 
twoojra sadiSHmenr all that b htra iMenMb-Saan aa will taoo«h j 
DOC to ooBvanhatiy with ooa aya alral 
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hrod really dots iht tyis nuke an eflRwt to rotifbcniato thi 
rotatlOD or the hea 1 an effort only partially succe, fm, the angle 
through which evternal things seem to move being the difinwice 
Mween the actual angulir ratt trf movement f the head, and 
the maximum possil le angular rate of movement of the eyeball 
m Its socket Thu diBtrenre can bat be observed and, inaecd, 
can lu approximately intasuad by observing a dntant light on 
a dark lu^t, able ae » ig ihe head The pouil of Inrbt seenu, 
drown out mto a honr jnial line if bght, the apparentiength or 
which u the angular differrnrt m question As we esn wag 
our head much fester than w« lan non it, the apparent length ot 
the vertical Ime of light int which a bright point is drown out 
whei wt look at it tml n d is rapidly as we can, is much less 
than that of the horuont-il line of light just spoken of, but I 
find that I can, by nodding route my buul aUiul a nf^t and 
left axM a little fester than I cm rotate my eyts alxiut the same 
axis to that the lumin us j mt does appear drawn out into a 
short vertical bnt 

Such violent mi vimtnls f the head recur somitimes m our 
ordinary (not expenmentalj use of our evts bit thtj are mrt 
and isolated, so that thi listurliance of the fixedness ,f the 
glance lines wbth ihiy tust dots not rt illy affect our sense ot 
the fixedness of the world The illusirn of the moving pier xnd 
fixed steamer which we have all also observed when there u a 
tram alongside that m whiih we happen to be and we see 
the moving tram fixed and the fixed tram moving is cor 
reefed by looking at ihe sh tx or the niluay station For a 
moment these also seem to move but our glance lines almost 
instantly become fixed m reference 1 these things which we 
know are fixed and it is then difficult to reexll the illusion 
Another similar case is that f the moon ind the clouds We 
sometimis see the moon moving and Ihe clouds f xed, sometimes 
the clouds moving and the moon fixed as our glance lines are 
fixed relstivcly 1 1 the clouds 1 r I > the mw 11 and a little 
practice enables us to ih uige from the ne sensation to the other 
at will 

What has been said seims t v show that jur immediate sense 
that the eiith and what we call fixid objects on it are fixed is a 
consequence of the way m vvbch we mne tur ejes and, in 
pertieular, of the way m which by a suitable m jvement of the 
eyeballs we inv luntanly awl unconsciously compensate move 
menis of the head voluntary ir involuntary, conscious or 
unconscu us ‘ 

1 hat such an immeiliale sense 1 f the fixedness of external 
fixed tbngs is of great use t > us in m xving about amr ng them is 
plainly shown when we olaerve ihe troube which a drunken man, 
who has lost this sense has m guiding himself 

I now turn t > the questi m What is the cause of this promM 
and wonderfully ■itciirate eomiiensatorv m ivement of the 
eyeballs? 

1 here are three sources from which we esn ubain inft rmati m 
leodii^tian answer (l) Lxpenments on urselvet (2) anato 
roical observations ind measurements and (3) obsen itions f 
the effects of injunes l > the labyrinth of the internal eai 

I shall consider these in their order 

By expenments i n ourselves I mean the study of the effect on 
the motion of the ejes and on our sense of the fixedness of 
external things, of movements of our head (m this case always 
along with llw rest of our liody) which we do not make as a rule, 
for any other jairpose 

I havre already stated that if we shut vur eyes place ur fingers 
on the eyelids and turn r und about a vertical axu we feel with 
our fingers the jerking motion of the eyeballs If instead of 
turning once round we turn round several times, slill better if 
we seat ourselves 011 a turning table tad get some oae else to turn 
It and us round at a uniform rate, we find that the jerks become 
lew and lew frequent, ami after two or three turns cease alto 
getber Another thing which we observe is, that allhiugh the 
turn table is being tnrne I round at a jverfectly uniform ratt we 
feel the rotation becoming slower ami slower and when the 
jerks of the eyeballs have quite ceased we feel ourselves at rest, 
and have no sensation of rotation Let us for convemenee call 
the sense ill which the rotxUon n sbll going on posiiive This 
nmfbrm positive rotation has become to ustmperc^ihle (os long 
as we keep our bead in the same position in respect tv the 
vertical), and u what we may call a new tero of rotation If the 
rote of totatiaa lanow increaM wefeelthisincreaseasa insiUve 
rotation , if It 11 diminished we fed the dimtnuuoo as a negabve 
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r I Uion— « rotetion the other my about 
liraivc tKp ui atcektahtn of rotatKm, t 


What we really 

, , utuig the word ac 

cilerahoo u ita techntcal mum If the turn table u <oi>ped 
this n a negative acceleration, and what we feel la that we art 
being tumM round in a negauve eeoae, and at the <iainL time we 
feel our ewballii jerk The auue of rDtabon and thi jirking die 
amy in tnia as in the former case 
If while we are being timied round with uniform angular 
velocity but after all sense of lotatMn and alt jerking of the 
eyeballs have ceased, we ujien our eyes, we still fiU ourselves 
quite at rest, but we see all external objects turning nmnd us , as ] 
has been well said by Prof Mach, the external world seems 
to turn round inside an outer unseen fixed world It is in 
reference to this imaginary fixed world that our glance lines are 
now fixed If the rate of rotation is duinged while the eyes 
ore open, the sensatKm of rotation is exactlv the same os if 
they were diut, we feel the acceleratHm— positive or negative — 
as a rotation in the one or in the other sense and the jerks of | 
the eyeballs take place as if the real external world svere not 
there and we were looking biyond it at the unseen fixed world 
oiitsuk of it, that imaginary world in reference to which our | 
glance lines are now fixed | 

If while the experiment I have described is going on we 
most so as to change the direction in our head of the axis of 
rotation- for instance, if, after uniform rotati in about a \irtical 
axis has gone cn, with the head tn its usual upright position ! 
unul the sense of rotation has teased, wt Iww our held formrds 
so that the axis of rotation is now parallel to i line from the 
occiput to the chin, a \ery striking, and somewhat alarmuM, 
but most instructive sensation is experienced What we feel is 
that we are being turned round with a rotation which is the 
resultant of two rotations of equal angular velocity one the 
teal rotation about what is now the vertical the other the 
imaginary (but equally perceived) rotation in the opposite sense { 
about the hne in the head which was virtical If the angular 
movement of the head is small so thnt the angle between what 
is the vertical and what was the vertical u small, then the two 
component rotations nearly neutralise one another, and the 
strange and alannmg resultant is slight but if the head is bent 
so tMt the old and new verticals are at right atmfes to one 
another, the real and the imaginary components ore both felt in 
full, and the efiect is very startling If the rate of rotation is 
choimed simultaneously with the ewnge of position of the head 
we have a resultant (f two rotations of different angular 
velocity The most easily observed case of this kind is when 
the rotation is stopped altogether at the moment of change of 
position of the h^ Here the real component is zero, oiM we 
nave only the imaginary one this ts the case of the well 
known practical joke a man u asked to (dont the poker before 
him on the floor |>laee hu forehead on the end of it, walk 
round it three times, and then rise and walk to the door The 
preliminary part of this expcninent presents no diflSculty , the 
victim plants the poker, puts his IbreMad on it, walks round it 
svith the greatest ease and with no sense of ■uiything unusual 
But when he rises, the Ime m his head which was vertical is now 
honrontal, and he fwls himself turned round about that 
honrontal Imc The external world he also sees turning round 
this line objects on the one side rising up and objects on the 
uther side smking down In this visibly swanng world he has 
to guide his sensibly rotating body, and if his friends do not 
cat^ hold of him he is pretty Mie to fiill All these expen 
ments are most conveniently i^e on a smoothly working turn 
table of such a sue that one can omfoitably lie down upon it 
By the kindness of Messrs Dove, lighthouse engineers, I hod 
the use of a kigi turn table made for the rewtdviiig lantern of a 
lighthouse It could be turned round smoothly and uniformly, 
at the modente speed that is moot suitable ftir experiments of 
the kind in question A few experiments with such an ap 
poratus will convince any one that sre have here to do with a 
perfectiv defimie sense, and not with any vague sensations 
caused by the inertia of the soft parts of the body 
Thu u on* of the ways in which the phenomena have been 
explained by those who heoute to believe that there con be a 
definite speool sense only discovered snthm the last few yean 
*1 hat the ongm of the sensation u not in the soft parts of the 
body gcnertly but m the head, n made perfectly plain the 

fiuft that the position of the head and the chaiij^ of that 
pomtion alone determine the sensations We must therefore 
look m the head fc r the organ of tbw sense 
In close proxiniity to the cochlea, which u univenoUy re 
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girded os the organ of heanng, there u on organ of very 
striking, and we might say my^enoos. form It occun in alt 
vertebrates, and occurs in them fully developed, except in the 
lowest fbnns of fish It u contomed m a bony or cortilagmous 
cavity, which communicates with the cochlea or kgeno. Thu 
cavity may be divided into the vestibule and the three semieiicular 
caiw The canals open at both ends mto the vestibule, and each 
has at me end an enlugement called the ampulla.* Within this 
bon) case is contained a membranous structure, consisting of the 
ulncte, situated in the vestibule and three membranous canals, 
each in om. of the bmy canals, each with on ampulla in the 
bony ampulla and each openmg at both ends into the utricle 
The vesbhule contains, bi^es the utricle the saccule, a mem 
btanous bag continuous wnth the cochlear duct, and has m the 
side next the tympanic cavity a hole m the bmy wall filled in 
a membiane and knosra as the fuustra atahs The saccult 
and the utncle have each a spot m the lower wall sujqilied with 


acmtttca on. probably, os suggested by >L 

Breuer, organs fitud to perceive acceleraltm of tnnslatory 
moUm, and are not connected directly with the fimctim of the 
seimcirculai canals TY^tfinttlra evalu bel<n» to the organ of 
heanng which may thus said to have a nght of way through 
the vestibule We need not thetefbie here consider any furtim 
these organs, l>ut confine ourselves to the semicircular canals and 
the utndc in Its alalion to them As already stated, each bmy 
canal cmtains a membranous canal The membranous canal is, 
except at the ampulla, much smaller in bore than the bmy 
canal, so that the space mtside the membranous canal filled with 
penlymph is much greater than the space uuude filled snth 
endolymph 1 he membranous ampulla much more neoriy fills 
the bony ampulla so that here the pmlymph space is compart 
tively small The membranous canal is pretty firmly attached 
(tn some animals at all events) to the periosteum of the bmy 
canal, so thst in mm s section has somewhat this fimi 

H \ ■pervl'jpn.pk 
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planes to one another and to the mesud plane of the head 
As I have brought part of the appmtus with me I may 
shortly desenbe the method I used to measua the angles which 
these planes make with one another, and also an im|«oved 
method, of which I have not yet had time to make any very full 
trial 

[The method illuftrtted by the human skull shown is fully 
described with woodcuts fnm idiutiigraphs m Prof McKend 
nek s Text book of Physiology,’ vol u pp 697 609 and there 
fijte need not lie repnnted hea The other method will, 1 hope, 
gite more aeeurate measurements ] 

It consists in attaehirm the preparation— either a cast of the 
canals, or, m the ease of a Mra the dissected and cleaned bmy 
canals — to me trm of a branched rod and a lump of wax to the 
other The rod is then fixed to the large sppa .ratus already 
referred to 1 be can its oa successively made iiorumtal, and a 
small plate of glass fixed horumtolly in each case— parallel 
therefore to each canal — to the himp of wax We can also 
attach a gbus plate parallel to the mesial jdane We can thus 
have, m a comparatively small jnece of wax, gloss plates parallel 
to all the planes, the relations of which to one another are to be 
measured The himp of wax is then removed from the rod, and 
the angles between tm. planes uf the gloss plates measured 1^ 
meant of an ordinary re^Km gmiometer 
The general results ore 

(i) liie canals do not lie ngorouity m planes, but sufficiently 
nearly so to give closely accordant results 
(a) The external canals ore vciy nearly at right angle* to the 
mesial plane, and therefine, from the bilateral symmetry, the two 
extenuu canals are very nearly m me plane 
(3) The superior and pi 


pottenor canals of the 1 

I siseullsrv and* of th* mpmo 
lang inlo the ratibuk 


and dit poatanor 
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S dmrteljr cqntl an^ with the meewl {duu. In all caaei ana and what ae may call the intenaitT of the rofattoii, or 
I have examined, the ang^ between the poatenor canal peihim more correctly the rotauonal acoewrauon 
and the meaial fdane la aoaewfaat huger than that between the Thu hydrokinetic theiry f the fimedoh of the aemtehCitlar 
wpenor canal and the medal plane canala waa propounded at \ery nearly the aame tune hy Pfot 

the b^eral qrmmetry, Iherdbte, the anpenor canal of Mach of Pngiie, Dr Breuir of Vienna, and myself I give 
the one uda w nearly, but not quite, parallel to the poatenor the names in the oidtr of puUication The views expcMcd 
canal of die o^ aide In the diknaaion of the way m which Inf ua were not exactly the mine, and the autement of the 
the system or canala may be supposed to act, I shall for con theory I have just given is any me of them with additions and 
vemenoe aaaume that these canala are paralle], aa the deviation corrections from the other two 

from exact parallelism only compbeatea, hot does not at all I have not thought it niiLhiauy to refer to the hydrostabc 
vitiate, the argument theory of Golta, or, mdetd to give any details of the hterature of 

(4} In man, and in a huge number of other animala, the three, the subject A very full and accurate digest of almost every 
canals are very nearly at right angles to one another But, in a thing that hu been wmten m the functions of the aevetiu 
good many ot the animals I have looked at, the superior and parts of the lal^nth of the tar has been published in Ruasuus 
posterior canals make with one another an angle cimstderably tnr Dr Stanislaus von Stem md translated into Oerman ly Dr 
greater than a right angle C von Krxywiclu 

Looking at the six canals as forming <me system, we see that The theory as I have just ilescnlied it might perhaps have 
we have three axes, that at right angles to each axis been develops, as I hast hero developed it from a considem 
there are two canals, one in the one intenwl ear, the other tion of the structure and pcsition of the canals But, as a 
in the other, these two canals having their smpnlU at matter of fict, this was net the historical order It wss the 
oppomte ends, to thm if rotation takes .place about the I expenments of hlourens that first directed attention to these 
axis, the ampulla in the one case precedes the canal in oigans as having somethinj, 1 1 do with the equilibnum of the 
the other follows it The vertical axis as we may call that at body 

right angles to the two external (or boruontal) can^ u pretty In reference to these experiments and those made since by 
nearly vertical m most animals, in the usosl position of the head many able physiologists snd skilled operators, I shall only say 
when the animal looks to the honion m man It u not exactly that the results seem to me t > be consistent with the hydro 
so we must bow our head a little to make thu axis vertical If kinetic theory Certain of di Lyon a experiments, in which he 
we suppose we are looking north, the other two axes are north increased the pressure m the eanala by inserting in them small 

east and south svest and north west and south east respectively tangle plugs without proilucmg any nystagmus or rotatory 

In man they pass firom the eye of one side to the mastoid pro movements of the head appear to contr^ict the theory But 
cess of the other side, and are nearly at right angles to one increase of pressure in the bony canal can have no tendency to 
another As already stated in some ammala they are inclined stretch the walls of the membranous amjiulla, and therefore 
and are nearer the right and left tlwn the fore and eft line m the could not be expected, if the theory as I have stated it is correct, 

head to produce a sensation of rotation , what is rcauired, is that the 

In order to see bow such a system can work as a hjdru jiressure inside the membianuus ampulla should be greater than 

dynamical instrument, let us first consider one canal thxt outside of it 

Here sve have two watery bqnids the endolymph within the JThe symjitoms observed in cases of disease of the internal ear 
membranous canal its ampulla and the utncle, the penlymph also appexr to support this hydrokmetic theoiy 
between these and the bony case 11 ,w will thm behave when But the positicn of the canals in close anatomicsl relstion to 
rotation takes place about an axis normal to the plane of the the organ of heating had imjiressed on the mmds of physiologisU 
canal? The inertia of the liquids will tend to produce a flow so obstinate an opmun that they must be connected with the 
through the canal in the sense opp isite to thst or the rotation perception of sound in some way or other that even now many 
Let the rotation take place so that the ampulla precedes the will not admit that they are the peripheral jigans of a sense 
canal Here the endolymph will tend to flow from the utricle of rotation 

into the ampulla and thence through the canal to the utncle A fevounte theory was (and there are still some who hold it) 
ogam. But, as Mach has pomted tut the canal has too small that the semicircular canals giveusmformaUon ss to the direction 
a bore to allow of any sensible ft iw through it, so that the m which sound comes to us There are two wrays in which we 
effect of this rotation wul be to incresse the pressure within the cxn show that this view u erroneous 
membranous ampulla But (and this is 1 point to whieh, as far (i) Bv considenng the physical conditions 

as I know, no one has hitherto called attention) as there will The shortest sound wave which we can hear is so long com 

also be a tendency of the penlymph to circulate, so m its pared with the dimension of the ear, that every jxirt of the ear 

arcle there u also a narrow place, namely at the ampulla must be at any instant m the wme phase of the wave >^emnst 

for as the membranous ampulla nearly fills its Ixiny esse, there assume that as far as the effect of such sound waves is com erned, 
IS not much room there tor the penlymph to pass from the the liquid contents of the intcroal ear are me impressible It is 
vestibule into the space surrounding the membranous ctnal as abnud to spexk of smnd wives travelliiq; rmnd one rf the 

There wdl, therefore be a diminutu n of [wessure of penlymph canals as to say that it is high water at me eml jf a dock and 
U the amjmllaty end of the canal, so that the aropullary walls low water at ine other at the ume time 

wnll be stretched by the increase of pressure wntlun and the (a) By expenments on the way in which we really do perceive 
diminution of pressure witlMUt Of course when the rotation the direction of sound I shall dewnbe two such expenments 
IS up uniformly for some ume the pressure inwle and (a) let the jbserver close his eyes— for secunty it is best to 
outside of the membianous ampulla is soon equalised, and the bandage them — seat himself in a emur, and keep his head steady 
stretching or relaxation ceases Wilh the cessation of the Now let an issistant produtt a sharp short sound In showing 
stretching the sensaUon must also cease this expenment to Smum D of the Bntish AssotiaUon it its 

If now the rolstlon is shnmed the penlymph and ondolymidi meeting at Belfest in 1874 I used three coins in the way I show 
will tend to move on, and pressure will be produced insidt the you now The observer can tell with really astonishing sc 
membranous ampulla of that canal which dunng the rotation curacy whether the sound comes from the right or from the left, 
moved with ampulla following the canal because he hears it louder in the nearer car, but he is without 

All this will of course be reversed when the rotaUon tikes any knowledge it all as to whether it cmnes from above or below, 
place with the ampulla foHowing the canal , the pressure inside from the front or the bock He forms a judgment indeed on 
the membranous ampulla will be diminished, thst without thu point, hot his judgment u usually wrong, often veiy 
mcreaaed, and the woiis will be^e flaccid ludicronslr so 

In each membranous ampulla there is a so called mrta a The experiment u most striking when the click uproduced m 
where nerves terminate in hair cells, and it u not diflicult to the mesau idane of huhead m which case he has not the binautal 
suppooe that stretching of the smpullary walls will imtots. these eftect to help hun In this connection I may say that I know no 
nerve endings, while a relaxation of the ampuUuy walls will expenment which illustrates so well the marvellous delicacy of 
produce no imtation If thu be so, then we have three axes our leiise of relative loudness of sound, a very small deviation 
each with an oqpui tonsibve to rotation about it m cither sense from the roeaal plane being quite certainly recogmsed 
and capable oT ducinmnating between the two , and as every We have then with one ear no means of ssceitaining the 
rotation of the bead can be readved mtq eomponent rotationa direction of sound if we keep the head fixed How then do 
about these three axes, we have the means at perceiving the weasccrtsin the direction of voniul? foe we all know that we 
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lan do 10 with very coofldenble todoney. Thu letdt me to | 
ihe eccond espenment Id) Let the oheerrer. itill with eyet i 
doted and handaeed, Hand up and be at liberty to move hu 
head Let the anutant produce die chduns lound, not once 
only, but afdn and again at ihort ihtervals, alwayi in the tame 
plaM The ohaerver tnnu round until he {wet the source of 
sound He knows that he u being It when he hears it equally 
loud in both ears, and hears it to the right when he tunu a 
little to the left, and to the left when be turns a httletothe n^t, 
that u the criterion of udiether the source u behind or before 
him Having now got the aatmuth, be seeks the altttude 
Moving hu head about a rq^t atftt left aau, he seeks the position 
m whiUi he hears the sound best 'lie u now looking towards- 
the source of the sound 

The concha of the external ear acts as a screen and it u 
remarkable how much difference there is in the qualiti 


in the 


e quality ai 
it altitudes 


Stand in front of a pipe ftom which water is rushing and 
’C the head round a rwht and left axu bow in fact, to the. 

■ ■ t ditforence in the quality and loudness 
a observed m the different positions of 




10 concha, and ytt they percuvt as 
well as we do the direction of sound But there is a method 
by which, without any use of the action of the concha and 
by purely lanaural obsmvationS, we can ascertain the direction 
of sound By one uhservaUon as alrcaly described we can 
find a plane containing the line along which Ihe sound reaches 
us That plane is at right angles to the Ime joirang lur two 
ears By moting the heiS we can shift the line loining our two 
ears, aul then by another similar nliservation ontam Uie plane 
at right sidles to the new position of the line joimng the two 
ears and containing the direction of sound The direction of 
sound u the intersection of these two planes 
I do not think wt use this method (although I have tned it 
and found it work), but we often see birds incline their heads 
when listening in such a way as to suggest that they use it 
There u another objection which is often brought against the 
ftieary I have been exptaimng It u said * Is it cimceivable 
that there shiuld be a special sense comm in to msn and all 
vertebrate animals which has remained unknoam till alxmt 
twenty two years ago ? Thu u a sense invented not discovered 
by scienufic men otherwise we should ill have known about us 
existence at least 

Tbn objection u not one to be met by contenipl it has a 
real basis and os I lielleve this sense to be a real one I feel 
bound to look for the esuse of the increflulity 

K spei lal sense is popularly understood to be a gateway of 
knowle^e Information os to external things comes to us in 
various ways, and each of these ways has from ancient time 
heed recogni^ and named as a specuU sense But this u not 
exactly the physiological way of looking at things I may 
illustrate the difference by a sort of analogy In a large buai 
ness estaUishment the manager nts in hu room upstairs He 
has various ways of getting information The post brings him 
letters he looks at them some he carefully considers and 
answers others he looks at and puts into the waste paper 
basket— but he has looked at them all So we ttr things, 
many of the thingh we consider take note of others we pay no 
attention to — do not an hour later remember anjrthiim about 
them But there are many messages which come to the 
ness establishment and never reaM the manager s room 
They are attended to by clerks in the office They are not 
futile, they are real messages and serve their purjxue a purpo~- 
essential to the carrying on of the busuiess If these were n 
attended to downstairs the manager would very soon hear of 

’ " sensiry imfuessio 

ous but are i 

IS conesfionds to the 
; the consaous /*“ 

ven soon becomes aware that there is something wrong 

In the cose of the sense of rotation, ordinarily we pay .. 
attention to its messages —the clerks at the sensory centres of 
the omputtan nerves and at the motor centres sgf the muscles 
of the eyeballs, do all that is necessaiy We jierceive the result 
of their work in our visual sense of the ffiMnesa of the out«de 
world, and we do not trouble ourselves w iO bow the office work 
has bm done 

But— and here 1 come , 

lecture— the office work is sometimea not well done, and the 
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vtsual sense of l 9 w fixedness of the ootnde world is lost If 
thu IS due to diseBse, we send Ibr the doctor and ode him to 
find out what la wiwig m the office, and, if he can, put it 
But there is a fiir mote common cause of the loss it the vunal 
sense of the fixedness of the outsule world, one which it has 
not been left fer two or three scientifie men to discover in the 
last quarter of the nfaiHeenfti centniy The most eharoctenstic 
e&ct of alcohol is to moke all reflex actions sluggish 
Under the mfluence of a moderate dose of alcohol, wMt I 
have called the office work, gM on all right but not qmte 
■o fiut as with no alcohol llie mestoge amvea, and the 
answer is sent, but not quite so pnmi]Mly The conscious 
Ego may not note anythiiig wrong, but a quanUty of alcohd, 
fiw short of a dangmohsly poisoaous doae, may ddajr the 
transmisaion of the agnal to the muscles of the eyeball so much 
as to affect quite peiceptiUy the compensation of the move 
ments of the nead A perfectly sober man tees the world wag 
a little when he 'tnM hia head very vigorously— a point (3 
light w perceptibly dmwn out mto a hotuonlal line light— 
the office work foils a little under such extreme presture But 
a bttle alcohol makes the office work fiul more readily, and as 
the dose is increased it fells ahogether, and the tense of the 
fixedness of the world is wfatdly lost fcven m such an extreme 
case of intoxication, short of paralysis, the drunken man may see 
the world steady, if only he can keep himself steady I dare 
say we have all seen very drunken men walkiim quite straight, 
but with a preternatural fixedness of the head If anytfong 
maket them move their head, they totter and reel They move 
the head a little that happens to them in consequence of a 
small and slow rotation of tm head, which happens to us when 
we wsg our head violently and they reel and stagger just as we 
should reel and stagger if we tnul to walk, vioR-ntly wagging 
our head all the time 

Just as there are blind men and deaf men, so there are men 
who have lost or never had the sense of rotation Such 
; persons are almost always deaf mutet The close anatomical 
relation of the r rgan of heanng and the organ of the senae of 
rotation has this effect that imperfect development of patho 
logical injury of thk one is usually associated with similar defect 
m the other And exptnments on deaf mutes have shown that 
a large proportion of them aa defective m the sense of rototion 
This IS shown by the absence of the normal jerking of the eye 
balls when Ihiy an rotated and by a perceptible insecunty in 
their nit Ihiy do not reel as drunken men do just as blmd 
men find their way about much better thm we could do if our 
eyes were banilagra up , they have learned to get on fiurly well 
with the help of experience and their other senses 

I am not sure whether in this account of the sense of rotation, 
of Its organ and of the use of it I have earned all my hearers 
with me, and convinced you of the real existence and real 
practica] use of this Sense I hope however, I have made it 
clear that the sulnect is worthy of attenbon and that we 
have here matter for the careful consideration of jdiysicists 
physiologists, and psychologists 


UNIVhRiilTY AND hDUCATIONAL 
INTELLIGENCE 

OxKoao In a Convocation, held on Tuesday loot, the 
University, or at least a section of it, displayed itself m an 
unfevourable light The Convocation House was crowded, not 
because of the Statute on Research Degrees, which came before 
the House, and passed lU final stage without ojqiosition, but 
because of the propoeal, which seemed to be a modest one, 
that Anthropolo^ should be included among the sulnectsof the 
hinal School ofKatural Science, not as an extra, tat as an 
eqmvalent subiect Thu proposal was from the first strongly 
opposed by a few members of Congregation, but paswd the two 
readings in that body by substantuT majMities The opponenU 
of the subject, however, were not content to accept the results 
of these votes, and issued an urgeot whip to members of Convo 
cation, with the result that the stotute was rejected by 68 votes 
against 6o PresumaUy the philosophers, historians, and 
diTines who succeeded In throwing out the statute at its final 
stage are pleased with their performance Tothe ontfede world, 
which M Icaa than ever convinced that educatum it conmnaed 
wvthm the limits of the subjects of the School of laterse 
Hmnaniores, their actmi will be but another mstance of the in 
competency of a sectioa of the clasaical world to undastand 
what u gomg on around them The circulaf which waa rawed 
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)qr the (^^oncBti of the itatnte ww eo utfiiUj’ worded m to 
loiue theokncal e uiptci oBi Reference wu made to the un 
dewrahihty of the compaiauve itudy of idigleiis, and it wee 
obviona that a counderable proportion of thoee who attended to 
vote agamat the meaaure, had come m obedience to a wm mon i 
to rout the enemy, and were in no way qualified to form a 
judgment on educational matteie. The laiger ptoportioa, bow 
ever, eoniHted of thoee chancel teacher* whoae belief it la that 
aoenoe may aafely be ignored in a moeteendi century educatum, 
and that a "good general education mean* only a training in 
the Greek and Latin Janwiiagt*, with a amattermg of ancient 
hiatory and philoaophy 'nie reanlt of the vote waa a great dia 
appomtment to thoee who had hoped that the work of Prof 
TyW, Prof Arthur Thomaon, and Mr 11 Balfour, would find 
lU iruition m a amall but eameat achool of anthropologiata m 
Oxford 

Thx National Aaaociation for the Promotion of Technical and 
Secondary Mucation has made arrangements (or a Conference of 
the representauvea of Technical Education Committee* to be 
held at the Royal Umted Service Institution, on July ii, when 
the Duke at Devonshire, President of the AamuUion, will take 
the diatr The olqect of |[this Conference is to dtacuM mean* 
whereby the various authonbes charged with the proviaion of 
techmeal education may be brought into closer relationship and 
may be enabled to avail themselves of the results of the 
expenenct. of others as regards many important details of their 
Among the sub)ects which it is proposed to deal with 
sre (a) scholarihips (local conditions and ui 


k with that of evening science, aft, 
and technical claares), (<-) trade md tictinology classes and their 
relation to the various trades 

The chemical and engineering societies formed by the memben 
of many of our polytccfouc institutes might emulate, with advan 
le Fngmeenng Society of the School of Practical Science 
* ' ' ’a volume of *53 

I. SKiety during 

. . . . I the theoretical a . 

aide* of engineering, and theu publication cannot but encourage 
investigation among the students A plan adopted by this 
Soaety, and bf a number of American societies of a similar 
kmd, IS worth noting Before a paper is read, 150 proofe of it 
are dutnbuted among engmeers and specialists interested m the 
sutnect with whmh it dmls and their opinions upon any par 
ticular point are invited The replies received are read after the 
paper, and help to make the discussion more general and of 
grMer value than it otherwise srould be 
The Corpcuation of the Massachusetts Institute of Technology 
Boston, have a good understanding of what techmcal education 
means The following narsgmph, fr m the CaUniar of the 
Institute received a few days ago should be borne m mind by 
the organisen of technical education m thu country — ' The 
foundation of all sound technological education requires not only 
thorough theoretical training, but alsi prolonged, well directed 
laboratory drill which shall first give ine student the power of 
close and accurate observation, and then bring him mto direct 
contact with the material jHoblems of his future profinsion ’ It 
IS by acting upon this educational jwint iple that the Massachn 
setts Institute has gained such a lari^ measure of success 
Tabi e* diowing the number and proportuxi of pupils attend 
ng secondary schools m London are given m the Tttktufol 
GiuutU The return* obtained show that the number 
upupils rmvmg education m 84 public endowed and public pro 
pnetary achoeds u 19,072, uidrtbe number receiving educatian m 
isopnvateoraemi pnvaleaehoolsisyio; The proportion whudi 
pupOaattendingaecondary achool* bear to those attenfoim pubbe 
dementory schools, may be gathered from the fimt that l£e num 
w per 100,000 of the popohumi attending secondary sebools u 
023, while the number per 100,000 of the populatlosi attending 
pubhe dementory school* is 16,904 


SCIJBJ\rr/J!‘JC SERIALS. 

ButUin ^ tht Amtnam ifatimatual Stcuty, vol 1 No 8 
18951'— Kinetic aUbihty of central onftt, Prof 
Woolsey jdDMon, contain* an investigaMn, of an dmnentary 
duunacter, of a problem not discuased in the fiMUth edmon 
NO. 1338, VOL. 52] 


(p 125) of Tan and Steel’s ■' Dynamiea of a Partirle” It is 
a aatisiwtory discuiuon of the problem so fin as it relate* to 
central orbits The note was read before the Soaety at its April 
meeting —Dr J Hcrponi, m a short paper, read before the 
Vde Mathematical Club entitled '' Legiange s place m the 
Theory of Sohstitution though be cannot vindicate Lagmnge’s 
right to the title of creator of the theory of substitution*. nreeenU 
a few examples of his methods m order to si 
of consideiuig him from this |xunt of vi 
led to the study of this theory W hi" — 

of degree higfoer than the fimrth ■ _ 

fundamental theorem of algebra by Prof Bficher mdicates the 
connection between Gauss s thud proof that every a^broic 
equation has a root and thufie liranches of mathematics ivhich 
have since been developed under the names of the theory of 
functions and the theory of the potentud The notes among 
other details, give the different courses of lu.tures ui mathe 
matic* at Aniencan and European colleges — Fhere is the usual 
long list of new puUications 


of great mtensity, and m-iy be used os standards of 
They were ther^re carefully determined by mums of a 
Rowland concave grating and sensitive plates pnpared by 
Schumann a method Th^ were compared with the spectrum 
of iron and referred to Rowland s standard wave tenths for 
Ihc figures for the four lines at ^ m~ 


pressure and 20* C were 185A 09 1862 20, 1935 ^ 

90 The wave lengths reduc^ to a vacuum would be 
afioutc' ■’ ' -r — 1 ^ <_ 


The wave le.^ „ 

6 umta greater —On the dichroiim of calcspar quarlr, 
and tourmaline for infix red rays by Ernest Memtt The 
absorption of the infia red rays in these substance* depends 
upon the plane of polarisation Especially m calcspar and m 
Unrmaline the two curve* representing the transmitteiicy for the 
ordinary and the estraordinary ray respectively are mute 
different, so that they appear to be independent of each other 
The following absorption bands were obMrved m these curve* » 
Calcspar at 2 44 jt and a 7411 for the urdmaiy ray These are 

ery sharp Some ^ * - - 

H 'ne extraoi 
J 3 75 and 4 6.^ 

_ ordinary ray at 29^ When the wavt length exceeds 
4 75 the substance is practically opaque for both rays Tour 
maunb absorbs the ordinary my of wave length 2 82 ft The 
two curves intersect qt 2 30 and a|^ at 3 84 ji, so that 
between these two points the di^rolsm of tourmaline 1* reversed 
—On the transmittency of sohd bodies for the lumimferoos 
ether, by I ^hnder (seep 153)— On the measurement of 
high temperatures with the thermo element and the melting 
pomt* of some inorganic salt*, by John McCrae The melting* 
pomt* of a number of salts chiefly alkaline haloids, were 
determined by means of a platinum and jdatinum rhodium 
couple, whose L M F is ^portional to the temperature 
between 300* and 1400* ^e temperature of the alcohol 
flame, as foown by the same couple, waa 1488°, and that of the 
Bunsen flame at lU hottest part, 1725* C —On electric re 


it 5 ^ laws, such as The secondary spark potential u 

proportional to the square of the period (ft the resonator, the 
miqpietic or thermal mtegral effect to it* cube, and the electric 
mttgnl effect to its fifth power 

SOCIETIES AND ACADEMIES. 

London 

Plmicol Society, June 14 —Captain W de tW ^Abney, 
Presuient, m ^ chair — Mr Burstall continued the reading of 


hu paper 01 


It of a sycbcally varying tempera 

^ n wire have been empicr^ kn thr 

t that some idea might be formed as tc 
' .. . temperatun 

, oftistant* of the 

j were dgt^mmed either by compatison 

snth a standard Canendarifisdi^dh thermometer or by means of 



190 


NATURE 


[June 20, 1895 


cc, boding water and boibng Milphuz In noet case* the ther 
mometer eomtanU were detemulted after the wire had been 
exposed to the action of the hot gMea fat about half an hoar 
One wire, however was cabbrated Define bong used, and an on 
usually h^ valat was obtained fix the coMdent I Afterthu 
wire had been exposed to the hot gases, the value of • Ml, how 
ever, to the normal The autbw thuiks the abnormal value 
may have been due to the formsttoa of a gold pUtmum alloy 
dunngtbe process of attaching the wire to the leads, and that 
this alloy was subsequently swept off by the hot gases The 
paper includes a number of table* and curves which embody the 
numerical results, and show that concordant results can be ob 
tuned on differuit days and with ddfisrent thermometers. Prof 
Perry said that an instrument fix quickly recording varying 
temperature* was greatly required by empneers The tempera 
ture just mnde the cylinder walls was, howtver, the most im 
portant to determine, and a knowledge of how the temperature 
from I to a m m in^e the wall* vaned would be of the greatest 
importance He would like to ask the author if the oteerved 
temperaturit agreed with the values calcuUted on the assnmp 
turn that the gases in the cylinder behaved as t perfect gas and 
that ^ wax constant during the whole stroke Differences 

between the observed and calculated values might bedut to dts 
sociabon and not entirely to log in the thermometers It was 
astonisliing that even the fine wire* employed were able to follow 
the rapidly varying temperature, and he would bke to see some 
hpecial experiments mMe to test this point Prof Capper 
snowed a aiagiam giving the values calcubUed on the assump 
tion that ^ ■ Lonstmt In such a tnlculabon it was necessary 

to assume some temperature as a starting point and m general 
this temperature was obtained from an analysis of the exhaust 

r i, so that the calculated curve u most likely to depart from 
truth at the commencemoit of the stroke He, Prof 
Cornier hoped that the author would be able to accurately 
deurmme the temperature of some one pomt of the stroke, and 
be suggisted thsl the point where the observed curve crossed 
the theoretical curse svould lie tht most suitable one for this pur 
pose Such a point must exist since at the commencement of 
the stroke the lag causes the observed temperature to be too low 
while at the eiul of the stroke the observed temperatures are too 
high Mr Hurstall finds a eunc us bump m Ills eurves and it 
IS cunuus that a similar Itum] exists in the ealeulated eurves 
P rom the constancy with which thu bump appears it would seem 
that it must have some physical meaning It wo* important to re 
member that the exponwon in the gas engine cy Under is not adia 
batic, for heat is both abstracted and seneiated during the stroke 
Mr Blakesley suggested that since tlie temperatures deslt with 


uTBecquerel s phoqihoroscopc it a known inlenril after the re 
moval of the source of heat Mr OriRiths said he considered 
an important source of error was the large thermal capaaty of 
the leads when the working wire was so very short He 
thought It would be possihle to standsrdise the thermomeleis 
under eonditiona similar to those which occur in the engine 
cylinder Thus perhtps alternate gushes of air at o° and 
too’ C might be used Phe use of gold to attseh the fine wire 
to th» leads was objeetionable since the gold must permeate the 
platinum for quite an sppreciable fraction of the whole length of 
the wire He would like to know whether the change in S 
alluded to by the author occurred with the first expliaiun x 
whether it was a gradual one Mr nnght (xnnM out that 
the nature of the working lubatance in a gas engine varied 
donim the stroke Prof Perry Mid that the cha^e m the 
apeanc volume of the gases before and after combustion did not 
amount to more than i 35 per cent Mr L Wilson laid he 
thought It was must important to shorten the tame of contact, 
since at present the galvanometer readings corresponded lu the 
mean temperature over a rant,e of about S percent of the whole 
stroke It might be possible to make use of a condenser to get 
Over this difiSralty Prof KUcker said that the Kew Obserw 
tory were making arrangements to undertake the testing ttf 
platmum thermometers Mr Ennght suggested that with 
a very short contact induced currents tfil^t cause errors. 
Mr R h od e sMi d that he hod foun^j that the wetnod of deteroumng 
the tcro point of thermometers, by meant of meltiog ice, was 
Hr from mtisfimtoiy, and that the result* obtained could not be 
depended upon to within o 1 C The author, m his reply, said 
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r tmA A mDcr on tiu thcrmii coutftnti c£ Tha 

of the pper is to esUhhih the foaowiM laws If T 
denote the mdting pomt on the absolute scale, C the mean co 
eflkieiit of expansiaa between aero and the melting pout, S the 
mean ipecific heat, and L the latent heat of fhaum, them fix any 
fiamily in Mandelfiefa penodie claoxficatioii, the following 
relationi will hold between metali and metala, and between non 
metala and non metads 


In the absence of other data, the mean valuesofC and S between 
o* and 100* hate been taken Anomalous values are ob 
tamed in the case of gold and mercury, if these metals ore in 
eluded in their usual positions The author considen that the 
thermal constants indicate that gold ought to be placed among 
the transition elements lie further proposes to place mercury 
in a new group to come befixe the lithium group Such a gre^, 
he suggests, would contain hydrogen argon and mercury The 
paper concludes with an attempt to justify the expression 




on thexetieal grounds Dr Gladstone considered that the paper 
contained valuable numerical relatioiiship, and that the second 
and third fixmuK were much more strongly sujiported by the 
data given than the first formula He the speaker, hid 
previously notued thtt the elements of the transition group 
might be subdivided mto Mib grouiw and that the [elemenl* of 
each of these sub groups were particularly closely related He 
agreed with the luthor that gold ou|(ht not t he included m the 
first group Mr I 11 Neville said that since the luthor did 
not pve tne s wree of the dau he had emidoyed most of the 
results given wea rather indefinite 1 x example, while the 
author |,ives 870 as the melting piint of aluminium, Mr 
llaicock ind himself had found the vilue pay* The value 
of int latent hcit of iluminium given wis 39 3 while Pionchxi 
in a recent paper m the Cemptei rendui, gives the value 80 
Theoretical c nsiderations ippeat to indicate that 80 is 
Ihe minimum value possible The author assumes that when 
you heal a substince from the absolute rero to its melting point 
all the energy supplied is expended in the work of expansion 
Some of the heat however, must be employed ui changing the 
kinetic energy f the molecules even in the ease of a solid 
Prof Worthington said thsl m some cases the imonnt of wxk 
done against cohesive forces between 0“ and 100° was much less 
than one ten th usandth Of the whole amount of energy supplied 
Mr Griffiths said be did not beheve in any generalisation which 
depended on the vilues of the specific heats determined 
between 0° and 100 , the rate of chai^ with temperatuie 
of specific heat being 80 great The authx m his 
reply said he had made every endeivour to obtain 
the most accurate dsla for his calculations The value 393 
for the latent best of aluminium was oblamed from a paper by 
J G Richards A paper on in electromagnetic effect, by Mr 
I W Bowden, was pcatponed till the next meeting 

Botomologieal ftociety, Tune 5 The Right Hon 
lord Walsumham E R.S , Vibe President in the cluur 
—Dr Sharp, r R S , exhibited, on behalf of Dr 0 D Havis 
land, two speete* of CaMtrmu from Borneo, the individuals 
being alive and apparently m good health, one of the 
two small communities (which were contained in gUss 
tubes) consuted of a few individuals of the immature sexual 
forms sod of a neotemie queen , thu latter had increased aome 
what m sue during the eight month* it had been in Or Ilavn 
land’s possession but no eggs bad been deposited, nxthx had 
any of the immature Individuals developed into winged fixms 
The second eommomty exhibited consisted entirely of the im 
mature sexual forms, and thiscommunity had produced numerous 
snnged adnlu whtb it had been m Dr Havifand * paMeMwo 
Specimens were also exhibited to lUastnto the neoteinic fonw 
tw were produced to Borneo after a community had been 
artaficully orphaned As regards then, Dt. Sharp nvpreeprd 
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the hqpe that Dr liaviJaiid would (hortl^ puUifh the very 
vahtahw ohaervationi he had made In the case of a ipeciei «rf 
(unffBi Tennite, Dr Havdand had fband that the community 
had replaced a king and queen by normal, not by ncoteinic 
fonna— Mr McLaehlan,F K S .eahitntedesaiapleatf the female 
of ^nrrkMoma mmitm, Hame, having the abdomen faicmated 
with whitidi mud through ovipositing m a ditdi m which the water 
was nearlyall dried up He had noticed the same thing m other 
vpeaes « Agnorndw —Mr Roland Tnmen, F R S , exhibited 
some speomens of “Htmey” AnU, discovered at Fsteourt. in 
Natal, about a year ago, by Mr J M Hutchinson The species 
has not been idenuhed, but uquite difllrent {tomMyrmetotyslut 


Jiving noney pots lor ine nenent oi tht community The sptci 
mens exhibited mcludid SIX ‘globulars — to use Mr McCoiks 
term in regard to the American species Mjrm«ctyttnt hortut 
dttmm all with the abdomen eni rmoudy distended with 
nectar, but other examples presented to the ^th African 
Museum by Mr Hutchinson composed various individuals 
exhibiting different gradations of disicnsion, thus indicating 
that the condition of absolute repleti in is arrived at gradually 
and may possibly li reached by some few only of those indi 
viduals who feed, or are fed, up for the (lurpose Certainly in 
the nests exaromed by Mr Hutchinson m Natal, the numler 
tf globulars was very small in pr p rtion to the population 
of ordinary workers , and it is m mtwh-U difficult to understand 
f what particular value as a food reserve vi very small a quan 
tily of nectar so exceptionally stored can be Mr Inmcn 
added that while the occurrence of Honey i\nta m Southern 
North Amenea, South Australia, and he believed also m India 
was well known, the Natal species n >w exhibited was the 
first Aihcan one that had come un ler his notice —Dr Sharp 
exhibited a senes of Coleopteta to illustrate vanatton in sue — 
Herr Brunner von Wattenwyl made a cimmunication informine 
the Society that a most unfortunate error had crept into the 
table of genera in his Monograph of I sauiopkylhdti on page 9 
line I, and on page 13, line 37 instead of meaonotum shnild 
be read ‘ mesostemum ’ 

Geological Society, Tune s -W H Hudleiton F K S , 
Vice Indent, in the ehair -On a wtU marked honson of 
Radiolanan rocks in the Lower Culm Measures of Devon Com 
wall, and West Somerset, by Dr 0 T Hinde and Howard 
Lo^wCuIm Measures the basal Pondmumya beds 
ud the Waddon Barton beds with GontaMej iptntbt consist of 
fine shales with thm limestones and above theae are the beds 
which form the sulnect of the present paper The Upper Culm 
Mmsuics consist of conglomerates gnts sandstones and shales 
^th occasional beds of culm There is evidence of the partial 
dennution of the radiolaium rocks dunng the aceumulation of 
the Upper Culm beds, as indicated by the presence of pebblesuf 
the former in the latter The radiolanan beds consist ofa senes 
of oiganic siliceont rocks— some of a very hard cherty character, 
ot^ ^ty, uid yrt others of soft incoherent dudes The term 

gnts, which has been used in ci nnection with these beds, is 
a mister , there are be^ which are superficiaUy like fine 
gits, bat they are found to be radiolanan deposits At present 
tnw an not sumcient data for estimatug the thickness of the 
deposiu , but they are pn bably some hundreds of 
feet thick, though the wholedMS not consM afbede of oiganic 
SS? » quairy m the Lsunceston dmrtct so feet ofredio 
“e seen without adnuxture of shale A 
detailed deacnption of the hthological chancten of the rocks of 
7 ** «»lyses by Mr J Hort Hayer , a 

their wmpoiition is the very general absence 
of cs rimnateoflime The microecopic chaiacters of the rocks 
wm elw dembed, and the small amount of detntal matter m 
nie foesils tend to confirm 
..**** Low Cohn Measures are the deep water 
eaibomfatms hmestone in other parts the 
Irtish Isles, and not shallow water representatives « deeper 
b ^ oc corniig to the north, u was formerly supposed In con 
** U«a* *l>e de^ sea character of the 

Culm of Oermanr, which oonespoods with our Lower 
Cul mMeai ure^ ww inalmaiacd hf Dr Hohapfel even before 
tto d yoveiy of ladroiooe m the teds of Kmsdrhtefef ftimished 1 
^ stryg evidence m sopport M thia vmw -The geology of 

lorir U a monntMB between the Albert and li4rt Edward 
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Nya^ Topographically it u a narrow ndgt which eattnds 
for about 50 miles in a dirtction from north north east to aoutb- 
soulh wert lu summit ittanw a height e£ 1^500 feet The 
western ^pe u at an sngk )f aa* , tne eaatem slope at oboOt 
(Hie of 4 The anth irs tlestnbed seetioos across the ndge at 
right angles to its trend 1 hese showed thot Ruwentori h not 
vcdconic, mu M It a simple ma if of dionte bmchonte Oocnis 
(Mily as ^ded sheets in the sihisu on the flanks of the mottn> 
tarn, and is not the central rock of the ndge The stnWe of the 
fl^i^ schiitk seems l > run concentrically round the ndge as 
though the cratral rock were intrusive mto them The highest 
rock collected, a coarse (.ramed f,ramte or gramtoid gnetsa, may 
lie an intrusive igneous ri k but it may be part of the eid 
Arclmn senes faulted up there is nothing m its microscopical 
characters to separate it fr m the Arch-can rocks, and the 
-luthon. thought it probable that this rick was raised into Us 
present position by faulun^ In this cu.e Kuwenrcri u amply 
composed of an orographic 1 1 rk u schill which was -it one 
time probably part of a wide phteau of Archaan rocks There 
IS abundant evidence of V lie inic action around Ku wen/ 111 for 
the plains especudly li the e-Uit and southeast are studded 
with small volcanic c nes irruiged n lines which raduUe from 
Kuwenzon 1 vnlenee | ints to the former ocruption of the 
Nyamwamba Mubuku and Ratagu valleys by glacters, ro hts 
moutennits of typical character Iwvmg been noted in the two 
former valleys The count ly rjund Ruwmrirl conusts of 
rocks which msy lie eunvcmenlly grouped mto two senes— one 
composed of gneisses and schists and the other of non folwted 
sedunenU The former (the Archten senek) ire of the type thsl 
has an enormous extensu n in I quatonal \fnca, aiul forms the 
mam plateau un whieh all the sediments and vuleanie rocks 
have teen deposited The sedimentary rcuks an. prolnbly 
Paleozoic, powbly pit carbomferotis I ut in the absence if 
fossils It would be unsafe to go beyond this statement —On 
ovenhrusts of tertiary dite in Dorsel by A Strahan The re 
suits given m this paper were olitaiiiKl dunng a re survey of 
South Dorsel on the 6 inch scale Fhe disturbances can be 
divided into iw i groups— the one lieing mainly of Miocene date, 
and the ether of intra tritaeeous (between Weolden and l>ault) 
age The former includes the Isle of Purbeck fold (which la 
the continuation of the Isle of Wight hsturbance), the Ring 
stead fold, the Chaldon and Ridgeway duturbonces and Ihe 
Litt m Chenmr GtuU In the latier sre placed the anticline of 

Osmmgton Mill the syncime of Upton, and a port (f the anti- 
chnt if Chaldon farther west the Broadway anticline and Up- 
way syncime, a lault at Abbutslmry, and many other folds come 
into tne same group These earlier movements led to the well 
known unconformity at the base of the Upper Cretaceous roeks. 

Linneon Society June 6 —Mr W Percy Sladtn, \ ice- 
Preaident, in the chmr — The minutes of Ihe last meebng having 
been read and confirmed, the Chairman, on behalf of the Presi- 
dent declared the follownng to he Vice Presidents —Messrs 
J O Baker, F Cnip, A lister, and W P bladen Mr R 
B Woodward was elected a Fellow —Mr M Buysman who 
has laboured for many years to esubliih a garden at Middlehuig 
for economic plants, exhibited speamens to show the excellence 
and completenesa of his preporatioDs —On behalf of Mr T J 
Mann, who bad lately returned ftom Ceykm, Mr Halting 
exhibited ipecunena of a butterfly, Catophaga gaUna, Felder, 
which bad been obaerved migrating in thousands across Ihe 
Doithein port of the island dnnng March and April last, 
m a direction from north east to south west The movc- 

: ment commenced about 7 am and lasted until noon, 

I when It decreased, and was rtaumed in the afternoon fin 
another two hours Mr Hartny referred to the remarks on thw 
■abject mode by Sir J Fmencm Tennent (“Nat Hist , ' 
Ceylon, 1861, p 404, note) to the obrervationa of Darwm 
on the countleia mynada of butterfliea met with at sea some 
miles off the montn of the Plata, and to a paper Mr 
R MeLocblan on the migratoiy habits iff Vamsta cardm 
'■ iSmtem Ma Mag , xvi p 49) He did not think that the 
mavement was analogs to the migration of herds which 
migrated m oppoeate directioiu m qxmlg and autumn, for the 
insecta moved onty m one direction, and did not return, vast 
nnmben penshing ns /vw/r The phenonieiion rather resembled 
wb«t hod been oGrerved in the case of lemmingo, locusts, and 
dragonflies (Wettsenboin, Mag Mat Mitt, ns vot m. 
p 516), and might be explained aa a sadden exodus from the 
bmiiidaM, leaditv to n eompenaatmg rednetioa of the ipecMn 
after a season exceptionally fitvonnible to iti increase Hit 
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runarkt wen enticuLcI by Colonel Swinhoe, who wu inclined 
1 confirm due Mew uid by Mr Kuby, who referred to the 
livticuUr <pceief which wen found to take put m then lo 
called ' mignuionv —A new Duttmum wu deecnbed by Mr 
( Wert, whoce olmmUioni wen folrou|nbly enticued ly Mr 
W P bladen and Prof Howea.— On bdialf of Mme van der 
Bowe, Mr Georm Mumy communicated adeicnptaon of a new 
eemu of AJat (AmfomAwm), (he diaracten of which wen 
minutely pouted out by meant of mctally prepared lantern 
Midet —A paper waa then read by Mr A Vaughan Jenmnga 
in the natun of AMtitm/meM famUua on which critical 
nmarkt wen made by Prof Rnp^ Jonet and Mr h Chap 
man —A aecond paper by Mr Vauimui Jenningi contamed a 
detcnj^on of a new geftua of Fotamuttfera of the family Attro 


Academy of Sciencee, June lo — M Lawy in the chair — 
On the Meudon Phynco Artronomical Obttrval iry by M J 
Jamaen An account of the preacnt rtate of the Obkervatory 
and of the difiicnUiea throu^ which it hat patted on account m 
the reductions made in the State gnnts and appropnationt, 
together with tome details of the work done since 1876 —On 
the necessarily harmonic form of expreisuon, for the displace 
mentk of each particle in an ocean roller as a function of the 
time by M J Boutunetq —Note on the photographic Mirveys 
executed in 1894 by the Canadian et^neer, and the UniM 
StaXes Coast and Geodetic Suney Senict for the delimitation o( 
Alaska and British Columfau, by M A Laussedat This is an 
account of the spread of the Canadian method into the Unit^ 
States Service, and a renew of the general adoption of similar 
|irocesses m other eountnes —Solar iiliservations made at Lyons 
Observatory during the first quarterof 1895 by M J Guillaume 
— On algebraical cones of constant twist and on algebmeal 
minima surfaces inscribed 10 a sphere by M h Cosserat — New 
theorems in arithmetic, by P Pcpm —On an explosive system 
capable of demonstratuig the rotation of the terrestrial globe, 
by M Jules Andrade — bpectroiconic stu^ of carbons from the 
electric furnace, by M H Deslandres Two carbon poles used 
tn M Moissan s electric furnace were exammed Those jiarts 
of the I srbon removed from the arc showed the usual spectra 
of impurities, whereas the parts in the arc were free 
from all impunties except talnum The growths on the 
negative pole were of greatest punty, and fumuhed carbon 
spectra snowing wave lengths (cited) much fewer than those 
recorded for caiW by Hartley and others The punfication if 
the carbons by the ixusage of the current in the arc is due to 
the volatikmtKin ol the more volaule constituents at the hi^ 
temperature obtained — On sensitive flames, by M E Bouty 
Physieal properties of acetylene , acetylene hydrate, by M 1 
Villard A table of pressures corresponding to certain tempera 
tuies IS given for acetylene together with a table of dissociation 
IwesHtres for the hydrate of acetylene This hydrate resembles 
the hydrates of nitnius oxide and carbon dioxide, and is rejwe 
sented as C|H| 6H^ Its best of cumbmotion is is 4 Cal per 
molecule, very near to the value, 1 5 o C al , obtained for carbon 
dioxide and nitrous uxidr — Synthetieal production of mtro 
alcohols by M Louu, Heniy -Condensation of aldehyde> and 
satl^nited krtones, by MM Ih UarbierandL Bouveault The 
researches detailed appeat to establish the &ct that only ordinary 
ocetMie can condento easily with aldehydes, on the other 
haitd, as the molecular weight of the aldehydes increases, the 
aptitude for condensation with acetone diminidies, and the 
principal teacuon becomes the condensation of the aldehyde 
Itself — On the causes of the colouration and the coagulatton of 
milk by heat, by MM P Coseneuve and Hoddon The cim 
elusions are drawn (I) That the yellowing of mtlk by heat is 
due to oxidation of lactose m the presence 04 the alkaline salts 
of the milk , (a) the oxidation of lactose produces aads, formic 
among others, and hence causes coagulation of the milk , (3) 
the coagulated casun u not itself altered, but is meiely tinted 
liy the decompotition prodnete of lactose —Esters of the active 
u oxybutyiK amds, by MM 1 % A Ouyc and Ch Jordan — 
On the iustoiy of aUtaloids of the humanacete and Papa 
seracew, by Mt^li^ndier — Contiibutiatt to the stu^ of 
gennmatioajJtoM Th Schleesing The germmation of hipin 
seeds or imirdoes not entail an oppredalM loss of nitioga m 
tl)e gMMs Hate —On amylase, by M Effiront —The Ceei 
dom^ of Mtt {Catubmjna utwwr, nov sp ), by M Paul 
MarjkU.-<—tlM apuJcrmal cell of insects its pani^tsm and its 
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‘ IHF WIZARD OF MENLO PARK 
The Life and Imenttonttf Ihomat AhaFduon By ^ 
W K L Dickson and Antonia Dickson (London 
Chitto and Windus, 1894 ) 

T H t present rapid increase in the number of 
plates where the Edison Kinetoscope is exhibited j 
leads one to glance through the iccount which was 
published towards the end of last year of the life and 
^ventures of the American inventor The career of one 
who started as a newsboy and who has raised himstif to 
iame and wealth by his quickness of perception fertilit> 
of rtsource and generil shrewdness has been too varied 
and exciting for tht tuthors to succeed in rendenng the 
narrative uninteresting 

But the pages of rhipaody w th which this long quarto 
b >ok IS filled combined with the extremely verbose and 
grandiloquent style in wh th it has b en wiitten not only j 
render the m aning well nigh unintelligible in many I 
places but give a w hilly false n ition of Mr hdisons 
character I or those wh 1 h tve m t him must have been 
struck with his somewh tt b lyish ehar teter, his fondnt ss 
for t joke and his objecti in 1 1 bl lek coats tall hats and 
formality I he I dison of this b i la would hardly be 
lecognised as the Edison who we remember some years 
ago c luld not be induced to p it on his coat or shoes to 
receive an English peer well kniwn t> seitnte who 
happened to call at Menlo Pirk when the mventoi was 
taking his afternoon nap 

Wc start of course with Edison s pedigree, and we are 
told that his father bamuel I dison however was not 
minded to stimulate the waning fi tmes of patriotism by 
a libation of personal gore Mre should have th lught the 
father of an inventor would have known that gore was 
not a good sort of kindling 1 hen eomes a description 
of callow collegians dragged through m uncongenitl 
course of study boarding sehoni graduates steeped in a 
weak solution of accomplishments ephemeral creatures 
on whose glossy plumage the dews of Pimassus hive 
no power to rest but Edison on the contrary, despite 
his paucity of years read thi lugh fifteen feet of 
closely serried volumes Then we come to an excellent 
portrait of Edison at fourteen yeirs of age which strik 
ingly resembles the closely shaven Edison of to d»y ind 
shows the s im" merry twinkle of the eye 

facnmtles are given of pages of Edison s newspaper 
the Grand Trunk Herald started in i86a, the vast 
number of blots on which are expl lined wc suppose by 
the fact that this neivspaper was legularly composed and 
printed in a dilapielated freight car ittached to a running 
train His next venture in the newspaper Une Paul Pry 
led to hts being ducked by a subscriber and as his travelling 
railway printing establishment and laboratory were burnt 
through the constant jolting of the spnngless car shaking 
the cork out of a bottle of phosphorus he turned his 
attention to the construction of a telegraph line Ibis 
was not attended with success^ ^ince to produce an 
electric current, ‘ Edison secured two Brobdmgnagian ; 
cats, with volcanic tempers, atuched a wire to their legs, j 
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admmistered i \ lolcnt amount of friction to tb«r backs, 
and breathlessly aw iitcd developments 
Afterwards he becime a real telegraph operator, and 
when on night duty in the service of the Grand Trunk Rail 
way of Canada he w as n common with the other night 
opentors, requind ti signal the word «r every half 
hour to show th it he i as awake Preferring, however, 
to wander about the tun he obtained a clock and 
converted it into in lut >m itic telegraph key This key 
however would do n ithing more than pcnodically Signal 
the word su ind d elined to answer inquiries, so a 
detective operitoi w is put on the ti ick and Edison had 
to make his escape iiit > the United States 

During the sevtie winter whuh followed the ice broke 
the telegraph cable under the river which separates I'ort 
Huron from the Cinidun city of Sainia on the oppeisite 
bank a mile and a half aw ly ind furthei render^ all 
trifiic teross the rieei impossible Communication 
between the two cities w is however restored by Edison 
using the alarm whistle if 1 locomotive engine to send 
Morse signils Ihis piwcr of overcoming difficulties 
brought him into publii notice and he obtained in 
succession sever il good pists as i telegriph operator 
His love of fun and of m iking experiments however led 
him into constant trouble but he was rewarded at the 
igc of seventeen by making his first invention of an 
instrument for lutomatically lepeabng a telegraphic 
message 

fdisins electric device for killing cockroaches <is 
told in the prosaic terms of the nineteenth centuo and 
commences Curiosity betrayed our Mother Eve and so 
on for many lines 1 dison s first patent fur a V ote 
Re order was not commerei illy successful as its employ 
ment in the Massachusetts I cgislature was found to inter 
fere with the power of the House to use filtbuslertn^ 
Then come his Universal Stock Printer and his employ 
ment as opcritur by the 1 aw s (>uld Reporting Company 
During the excitement connected with the operations 
of the C > lid ind h isk nng to make a comer in gold the 
stock quotation printer biokc down and Edisem gave 
the very simple explinition thit a contiet spring hid 
broken ind fallen between two cog wheels in the instru 
ment lo describe this however the authors require 
severil pages Inflimed by the lust of gold (not 
Edison howiver for he was very poor it the time ind 
owed 300 dollars) ind reduced to the semblance of 
insatiate biutes the gre it sea of sentient humanity surged 
iround the shrine of its desires &c 
Chapter iv commenc s with a description of Edison s 
storm tossed crift ind teUs how a steady gale blew 
fum the Blessed Isles wifting the adventurer into all 
tempting harbours of successful discovery Wc much 
doubt the value of i w nd blowing frm an isl ind 
whe thcr blest 01 not to t ike a craft into its harbour 
In 1870 he was devel ping his automatic telegiaph for 
transmitting a message by the use of a perforated strip of 
paper and receiv ing it in Roman characters at the uthei 
end of the telegiaph line also instruments for aut 1 
matically sending messages using the Morse code as in 
the well known Wheats! me s East bpeed instruments 
Next cime the eat bon button and the loud speaking 
telephone Norefereme is here made to Prof Hughes 
microphone or to the i introversy which was earned on 
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about 1876, a* to who invented the cariion telephone 
transmitter, and we are told that the Eldtson carbon trana- 
mittcr “held the monopoly of the teleidione tn England 
for miny yeara." In the next chapter, “the pretenaiona 
of his rival ” are touched on, and Ediaon’a remark, that 
“ one of the biggest steals ever made was BIched directly 
from my telephone," is quoted 
“The individual mistress of Edison’s heart until 
now had been science, but a new potency was at hand 
equally strong, but inuneasurably more subtle and all- 
pervading” Then the authors drop into poetry, which 
they have a way of doing on all passible occasions Later 
on we are told that “ prior to his marriage Edison por- 
tioned out the hours of sleeping and waking by the ebb 
and flow of the Divine afflatus,” and that his “ blood after 
having served the purpose of stimulating the capillary 
vessels of the brain, and inducing inventive capacity, soon 
retreats quietly to its legitimate source ” We note in this 
chapter references to “ Mrs Noah's superior faculues,” 
the Roman Empire, Carthage and her glory, a Phoenician 
axiom, and a disquisition on “the sickly and mercurial 
sentimentality of the Oriental and Latinic races,” “the 
Plutonian broths of Sparta,” “the delicious pastoral 
flavour to the AlUgretto and the Lyudas " Wc presume 
Milton’s title “I’Allegro” was not long enough for the 
authors , and all this while Edison has been left gazing 
at a test-tube in a large photograph on page 95 of this 
book 

By 1876 forty-five of hts distinct inventions were in dif 
ferent processes of completion , ;£ 100,000 had been realised 
from the manufacture and the sale of patents , and the 
throng of sight seers to Edison's laboratory at Newark 
became so great that he moved to Menlo Park, twenty- 
four miles from New York, and stacked there his “ cases 
of every ordinary and extraordinary device bom of that 
prolific parent, necessity " 

The first sketch of the phonograph, on p 133, is of real 
interest, for we regard the phonograph as scicntihcally 
the greatest of Edison’s achievements, in that Edison 
arcompluhed with its use, in an extremely simple way, 
what the previous elaborate talking machines could not 
perform But why the microscopic examination of the 
tin foil showed that “ the feminine members of the 
alphabet were less aggressive in their outlines than their 
masculine coadjutors,” or why the “long E vindicated her 
rights to female enfranchisement," wc know not 

Descriptions of vanous forms of phonographs, phono 
giaphic dolls, &c, take us to the end of chapter xi 
Chapter xii is devoted to telegraphing from trains in 
motion, a subject that is certainly worthy of more con 
sideration than it has yet received, and to Edison’s pyro 
magnetic motor, which, from its principle of construction, 
could never have been commeraally successful 

The chapters on the devek^xnent of the glow-lamp by 
Edison, and those associated with him, are some of the 
most interesting in this book Phlegmatic indeed must 
be the reader who does not feel inspired by the enthu- 
siasm which led Edison to despatch Mr Moore to search 
through China and Japan, Mr McGowan to explore the 
Amencan continent from the Atlanuc to the Paafic, and 
Mr Kicahon to seek in Indui, Ceylon, and the neighbour 
ing countries for a vegetable fibre suitable for being car- 
bonised mto a glow-lamp filament But, if the reader be 
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of a critical temperament, his pleasure at reading the 
account of these explorations will be diminished by the 
many fiudts which mar the description 

For example, the Urge picture on p 317 of “ Cmgalesc 
Women, photographed by Mr Riston in his Search 
for Fibre,” was never taken in Ceylon, since it is 
obviously a photograph of a group of Ja^nest girls 
posed in front of a theatncol back scene One of these giris 
IS sitting on a Wtstem rustic garden chair , so, perhaps, the 
photograph was taken in New York or Pans, on the 
principle followed by the special correspondent in the 
Soudan war, whose envelopes bore the St John’s Wood 
post-mark Oddly enough, the book contains several 
other photographs of Cingalese people taken by Mn 
Ricalton , but the authors do not seem to have been struck 
with the fact that a comparatively small island like Ceylon 
should have possessed inhabitants of such a vanety of 
different types 

A great deal of tall talk follows about Edison’s 
work on the dynamo machine “ Ah I potent wizard, 
you shame the records of the Arabian nights and the 
fabled glories of the East,” &c , with the following sur 
prising bit of information for the Englishman “ To day 
there is not a h imict in England, however insignificant,, 
which IS not in vit il 1 onnection with the central sources 
of supply,” that is, h is clcctnc energy supplied to it from 
a eentr^ electric light station Passing over pages of 
grandiloquence, we tome to a long descnption of Edison’s 
factory and labor itones at Orange 1 he pictures remind 
us of what we oui selves saw when visiting Edison, but we 
have no recollection that in the laboratory “fragrant 
gums and spiees recall memones of the fair Babe of 
Bethlehem ’ In he t, what wc chiefly remember was our 
surprise at the 1 irge number of phonographs which we 
saw in course of minufacture, and Edison’s sallies of 
laughter at the simplicity of the English in being so 
easily gulled by limited liability companies 

Although this book is in parts as silly as anything we 
have ever re id, it is nevertheless full of interest , for it 
gives a graphic picture of the struggles and success of 
one who is cerUinly remarkable for his quickness of 
insight, originality, and capacity for long stretches of 
hard work, even if we do not agree with the authors that 
he IS “ the greatest genius of this or any other age ” Even 
if we acre not told on the title-page that the book was 
written by W K L and Antonia Dickson, we should feel 
quite sure that it was a joint production, one of the 
authors being Edison’s superintendent of the experimental 
department in New York, and the other a poetic 
rhapsodist who has never read her “ Mark Twain ” The 
illustrations arc well executed, the printing and paper 
good, and the general get-up of the book all that can be 
desired of an expensive quarto volume to he on the draw 
ing room table But why was it not edited ^ asks the 
English reader “P D” 


CRIMINAL IDENTIFICATION 
Fingtr-pritU Dtrectortes By Franas Galton, F R S, 
(London Macmillan and Co , 1895 ) 
r T will be remembered that the Departmental Committee 
L which reported in the beginmng of last year upcm 
the best metW of identifymg habitual cnminals, re- 
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commended the adoption of the BertiUon syatem of 
xneaaurement coiyointly with the plan of taking finger 
prints now associated in this country with the name of 
Mr Francis Galton He loyally disclaims the honour 
of being the first to use it that rests with Sir William 
Herschel, of the Indian Civil Service But it is really from 
the unweaned labours of Mr Galton that the scientific 
certainty of the system has been hilly proved He has so 
simplifi^ the processes of taking and recording the im 
pressions of the finger has invented so complete and 
intelligible a senes of indications and formulas, that the 
system can now be worked with the greatest focility 
and with mathematical precision Of the supreme value 
of the finger pnnt as a means of identification there 
can be no manner of doubt It is as Mr Galton happily 
descnbes it, an automatic sign manual subject to no 
foult of observation or clencal error and trustworthy 
throughout life The Committee above quoted fully 
lecognised this I'ingerpnnta they reported are 
an absolute impression taken direct from the body itself 
if a print be taken at all it must be necessarily correct 
But they were met with the difficulty of cl issificatton 
os applied to any large collection of impressions Where 
these were comparatively few the index adopted by Mi 
Galton was admirable ind most effective But where 
the numbers rose to many thousand!!, as would of course 
be the case in a criminal register it might be a serious 
question whether searches could be made with reison 
eble fecility and dispatch It wss for this reason that 
the double system of identification was recommended for 
the strongest point in the Bertillon plan of measurement 
as practised in 1 ans was its perfect classification There 
the p irticular card required g ving the name and ante 
cedents of an indiv i lual could be found as certainly and 
almost as quickly os an accurately spelt word could be 
found in the dictionary 

Since then Mr Francis Galton his devoted much time 
and \ ery highly skilled mtcUigenrct enlarging his methods 
of indexing and pros ing beyond all question the useful 
ness of the finger prints He now tells us in his new work 
on F inger print Directories how these indexes may be 
most easily and surely constructed how the work of 
lefcrence and search can be easily ind quickly performed 
Of course the result is largely dependent upon the size 
of the directory the number of sets of impressions 
that have been collected to compose it Mr (j ikons 
experments were made with two collections one of 300 
complete sets of finger prints the other with 3632 In 
both, even with the largest he was entirely successful 
* The efficiency of a directory is he says depends on 
Its power of breaking up with the maximum of surety 
and the mimmum of labour, a collection of sets into 
groups of which even the largest shall be easily manage 
able, so that when a group is designated as that in which 
the set searched for must be, if it exists anywhere in the 
collection it shall be quickly discovered The collection 
that Mr Galton fimfe most easily manageable is not 
necessarily the smallest, but that which lends itself best 
to search in its character and its form The one he has 
adiqited is the cord catalogue a collection of separ^e 
cards stacked behind one another in the separate order 
of their formula” Mr Galton tiihed himself in hu 
examination of 156 sets in hit largest collection, which 
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fell all under the same formula. Eight searches were 
made, during which a total of 373 cards were examined, 
and the time taken was a little over thirty six nunutes 
Mr Galton could therefore get through ten cards per 
minute, the trouble of opening the drawer or other 
receptacle having been done by an assistant It is 
mteresting to note that Mr Galton in his inquiries first 
accepted the ‘ whorl os the basis of classification, 
thinkmg that frmn its almost endless vanety of shape it 
would be the most useful of the three forms of impression 
but as ho went on he discarded it m fovour of the “ loop,” 
the plainer forms of which could be classed numencally 
by the simple expedient of recording the number eff 
ndges in each of them that are crossed by an imaginary 
Ime drawn between two definite termim 

For a minute and detailed account of the primary and 
secondary classification of finger prints as well as for 
the best methods of taking them and studying their 
forms we must refer the reader to Mr Galton s new 
book This most useful work contains a number of 
woodcuts and ample indications for the instruction and 
guidance of the student with a specimen book directory 
for three hundred sets Rut whether the index is in the 
form of a book or of cards Mr Galton affirms on per 
fectly good grounds that it is quite possible to have a 
finger pnnt directory even of three, thousand sets or 
more that shall discnminate to within two or three 
sets There can be no question therefore but that 
the whole system has passed out of the academic 
stage into one of reil practical usefulness and we 
may expect t> set it ipplicd for other purposes than 
that of crminil identification Now that it has been 
made really manageable it may be strongly recom 
mended for inst ince to the military authonties as an in 
fallible method of checking desertion and fraudulent re 
enlistment It appears that out of 33 000 men who enlist 
annually 5000 desert and only half are recaptured Of 
the other half many undoubtedly re enlist Although the 
exact number cannot be positively fixed it is estimated at 
600 all of whom defraud the exchequer to the value of 
their second bounty and outfit If however the finger 
prints of ill recruits were taken on ittestation and a 
register formed on the plan of the director cs constructed 
by Mr Galton indisputable evidence would be afforded 
which woi Id certainly convict the re enlisted deserter of 
his or g nal offence 

B/RDS BEASTS AND USHhS Oh THh 
NORFOLK BROADLAND 
Birds Be ts/s and Fish s of the Norfolk Broailand By 
P H Emerson 8vo pp 396, illustrated (London 
David Nutt 1895 ) 

A fter reading the severe criticisms passed on the 
works of several eminent Bntish ornithologists — 
especially as regards illustrations — in the introductory 
chapter to the volume liefore us, we hoped we were going 
to be rewarded by find ng something that would eclipse 
all previous efforts both in the way of letter press and 
plates But we do not hesitate to say that in both re 
specU we are disappointed AAer all the writing about 
the ‘ caricatures of Bewick, and the monstrous and 
gaudy decorations of Selby, Gould and Dresser, we hnd 
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only i scries of very ordinary photographs, miny of which 
hive ( vidently been done from mounted specimens and, 
wh It IS more from bidly mounted Ones As to the text 
we fill to see the reason for mterUudint, it with a 
provikingly numerous senes of provincialisms which 
althouf,h no doubt fimiliir enough to the dwellers in 
t ist N jifolk are c cruinly not household vrords in other 
parts of Her Majesty s dominions To Norfolk people 
the nimcs of Herring Spink, ’ “ Reed Pheasant 

Spincx and Draw Water, doubtless hate a mean 
ing but we should be somewhat surprised if all our 
readers are aware that they respectively indic-uc the 
gold crest bearded tit ch ifiinch, and goldfinch It is 
true that in most cases the luthor does introduce i better 
known name in the couise of his notices but this is not 
so with the ‘ reed phc-isant In omitting ill scientific 
names we are by no means sure thst Mr }■ merson is not 
right seeing thit these aic constantly being rhinged 
while J’Ht'lish names arc permanent but then let us 
have Fnqhsh names and not Norfolk ones 

In the introductory chapter the author stys ind rcctly 
that not much has been l^ft out in regard 1 1 the habits of 
British birds and wee innot help idding that if any im 
portant omissions do ot cui he has d me but little in tlie 
way of supplying them Wilting of the wren he observes 
that the tomtit as the Oroadsmen rail this pert child 
like little bird always brings an iffcctionite smile to your 
f lee u you sec his hopping plump little body flitting over 
the bank or running along the br inches of a leafless tree 
stopping ivcry now and then to sing his loud voiced 
song for though his is i little body he has i mighty and 
pleasant song This example cited is only one of many 
taken almost it rindom The profess* d oinithologist 
surely does not w int such descriptions ind if the lx> k is 
intended for the eyes of ladies and young pciple why m 
we treated on p 3 1 1 r/ y to a very unnecessary inecdote 
concerning the amouis of swans ’ 

We will take it for granted that among the birds our 
author has correctly deteimined the species he notices 
and has recorded all those found in thi Broads but in I 
the case of the mammals he is fir from exact He | 
states, for instance that there are two kinds of bats found 
there, one of which is design ited the common ind the 
other ihc large b it By the former is doubtless me int 
the pipistrelle but is to the species indicated by the 
latter title we have no clue and surely there ought to be 
more than two species of b its in Norfolk Among the voles 
again, we h ivc two specie respectively termed the red 
mouse ind the marsh mouse , and, although the 
former niiy be the bank vole we can scarcely recognise 
the common field vole under the latter inappiopn ite 
title if so be that it is intended for that species The 
Broadland rats (which the author places a long distance 
after the mice and voles) arc likewise left in a state of 
hopeless confusion, and we quite fail to recognise what 
are the three kinds alluded to under the names of big 
rat with yellow chest laige brown rtt ind little 
red rat ” If the author thinks he has got hold of new 
species, or the more f ishionable sub species why did he 
not submit his specimens to a specialist '* But is it it, 
his notes are useless to the scientific zoologist, and we 
should think, of no great interest to the ordinary observer 
of nature 
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In the chapter on frogs and toads, the author excels 
himself Of these animals he recognises the following 
VIZ the garden toad, ‘ water toad ‘ running toad, ' 
‘ common frog and land frog To know what 
creatures ate meant might perhaps tax the acumen even 
of Mr Boulenger but the notes on their habits are too 
naive The g irdcn toad we arc informed ' makes a 
form in the grass during the hot weather in which to 
shelter himself ind should you come upon him, he will 
squit with his bright eyes fixed upon you ail the time ' 
This merely records a fact known to every one but 
what shill wc siyof the following concerning the run 
ning toad ’ 1 he chief thing in connection with this 

creature is the rKkstaff that 4 man can quiet the most 
restive horse with the bone of a running toad which, it 
IS said w 11 swim against the stream Yacht designers 
and others might well look into the m itter Apart from 
the grammar ihita rockstiff is we do not know and 
wc are cqu illy ign ir int whether it is the toad or its bone 
tliat c in swim ig 1 nst stream A lack of inform ition as re 
g irds species ind habits is also displayed when the author 
comes to cels mil he stems to be tot illy uniware that 
some yt irs ig 1 the 1 ite Surgeon Day communicated an 
impoitant paper on the bleeding of these fishes to the 
Procndtnis i{ the Lotteswold N itunlists Field Club 
As to the literary style of tht b lok perhaps the less 
said the better and although it m ly att iin a populanty 
among the n iiner us fiequenteis of the Norfolk Braids, 
It IS to be fcaied th it it e innot take a high rank imong 
zoological works R Iviii'KKi'R 


01 R BOOK SHC/F 

Obje t Lea tti tn I itxny (Book 11 foi Stand irds iii , 
IV and V ) H ng i Teacher s Aid to a Systematic 
Course of One Hundred Lessons for Boys ind (»irls 
By Ldward Snelgrove, BA (London Jarrold and 
Sons ) 

It is not perhtps very often that elen entdry scientific 
books of the type to which the volume before us belongs, 
either meets with ir indeed deserves much success It 
IS with the grcalii plcisurc then that we feel that the 
author is to be ti ngratulatcd on having succeeded in 
producing i leilly good senes of lessons which will be 
most useful either in guiding teachers in arranging their 
class work or in enabling a student to acquire a know 
ledge of plants for himself The senes of lessons is. 
progressively arringcd beginning with the simpler forms 
of leaves and stems and passing on to the various types 
ot flowers and fruits The really excellent feature of the 
work IS the method by which the student is led to. 
examine actual plants The book would probably be of 
little servic c to any one merely desirous of getting up 
the subject without troubling to form any practical 
acquaintance with the objects dealt with The examples 
selected as types arc well chosen, and the student (or 
teacher) receives plenty of hints is to other forms which 
he may usefully compare with them Almost the only 
fiialt wc have to hna with the book is, ifter ill, only a 
literary one still it seems a pity that the generic names 
of the plants should have been commenced with a tmaii 
letter, especially in the chapters on boUuiical names 
This, however is a defect that can easily be remedied in 
a future edition which soon should be needed, for we can 
cordially recommend the volume both to the elementary 
teacher and student as a thoroughly good one 
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DttUai Munste^ By A Hopewell Smith, L R C P , 
LDS, && 119 (London The Dental Manu 

fiuitunng Company, Limited ) 
bTUDFNTS of dental microscopy will find this work a 
valuable raide to the preparation, observation, and photo 
graphy or microscopical sections of hard ana soft dental 
tissues The volume is practical throughout, and is 
illustrated by ei^t litho^phed plates, from which typical 
structures may be readily recognised It should prove of 
great assistance to workers in dental histology 
Orgamc dumtstry, Tktortitcal and PracHcai By 
Prof T S ScaA ( I C , F C b Pjp 340 (London 
and Glasgow W Collins, Sons, ind Co , Limited ) 


to the art of netting It u of interest to note that the fidlownig 
ctta^ IS found in a Chinese cyclepisdia ‘ V uen kita Lui 
ban (1701, tom cctcxiix art “ Ctu<bu, 3) “ In * Fan 

puh tsze’ It IS said, Tai hau [or Vto hit] made a spider his 
master and knitted nets 

In the “\ih Kiim iht oldest authonty that ascribes to Pio 
hst the invention of the net no mention is made in tins con 
necbon of spider (see Ugge n trensUtion, m the Sacred Books 
of the East,” vol xvt p 383) but the above quoted passage 
of “ Ihui puh tsie u tantamount to prove such a view, as sug 
sMed by Mr Pocock to have already occurred among the 
Chinese m the fourth eenlur> a ii when the book was written 
by a TaAist recluse named K ih Hung 

June 17 KtMAi isti Minakata 


Wf find no feature which distinguishes this text book 
from others “adapted to the reouirements of the Science 
and Art Department, and of the London University” 
T^e book may assist students to pass the examinations 
for which It has been constructed, but it is not a dcsir 
able introduction to the science of organic chemistry 

LETTERS TO THE EDITOR 
[Tht Ldttar dots ntt M 4 kiwtstlf ntfonstiU for tptnttns tx 
prttud by An temsfoHdtnii Ntiihtr eon A* undertaht 
!» rtium, or to corrtspond vnth tho wrtUrs rojettod 
manusertHt tntondtd for tAu or any otAor part of NAruaa 
No motu* u iakoH of anonymout commnnuattons ] 

The Antiquity of the Medical Profession 
Da Bl ACV displays a surprising facility of mimpprehinn m 
greater than I should have uippoM possible 
The final sentence of his letter runs thus — “ It would seem 
then, from history that the medical profession is quite as old ax 
either that of theology or law 

Now since the first sentence of ni) essay contains the clause— 
* In rude tnbes it is difficult to disUnguuh between the pnest 
and the medicme man and since vanous illustrations are 
then given of the union of the priestly and medical functi ins in 
the same individual and since it is thereafter shown that this 
umon long continues among early asilised peoples Egyptians 
Babylonians Hebrews Hindus t, reeks it is a neeesuty 
implication that as Dr Blaek says the medical profession is 
quite as old as either that of theology or law Eor if two pro 
fessions are at first exercised by the same persons they are 
necessarily of equal antiquity So that stranm ly en lugh Dr 
Black points out to me a truth which it is one m the purposes of 
my essay to teach I can only suppose either that he did not 
lead the first part of the essay at all i r tli it before he had reached 
the end he hod forgotten the beginning 

Westerham Kent Hkrbsri Silm 1 a 

Halley a Equal Vanauon Chart 
I HAVl read Mr Ward s interesting letter on this toim in 
Naiurf of May 30 u 106 I emirace this opjortunity to 
correct some typographical errors in niy letter in the issue of 
Mayas 

No 974 (4) should be 977 (4) 

In loot note 3, n 79 the title of aths referred to should be 
‘ Tabube Nautical Vanationes Magneticas Denotontes 
I have compared Mr Ward s Msenntion of his own chart 
with my notes He evidently is the lucky possessor of the ex 
ceedingly rare Halley chart 077 (4) I diould be pleased to have 
cum inform me if the wmcL ‘ Untannut in the dedication is 
not spelt with two 1 1 

The sire of the British Museum copy is about 48 x 57 cm , the 
shorter dimension lieing in on east west direction , it u in a 
splendid condition 

The earliest mention made of Halleys Equal Variation 
Chart IS found in " Histoire de 1 Acad de Pans,” 1701, p 9 
The chart referred to there must be the abosre 977 (4), of which 
we now know that two oopws exist— the British Museums 
and Mr Ward’s L A ^un 

The Umvemty of Chicago 

The Invention of th^ Net 

In your number of February 38 (p 41^}, Mr R I Pocock 
euggests that the observation of a spider’s web may have given rise 
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The Bird of Paradise 

I liBSIRB to call the sttenlion of jour readers to a feshion 
whwh in the month of May was at its height in London, and u 
now much patronised thnughout the country I refer to the 
wearing in hats and bonnets of a graceful spray of soft fine 
plumes with drooping or lurly tips These the milliners call 
Bird of Paradise feathers the assurance being constantly given 
that they are rtaJ They are often mixed with osprey tips 
which to the shame of wimanhood have so long been in 
fashion and are still largely used 1 may state on trustworthy 
authonty that during the p^ season one warehouse alone has 
disposed of no less than ntty tAousand da-eni of these mixed 

T^ie Bird of 1 xradise most used in millinery is that obtained 
in the l*apuan Islands and New Guinea Mr Wallace in 
desenbing the /hmeftrra a/Afe says Prom each side of the 
body lieneath the wings spnngs a dense tuft of long and 
delicate plumes sometimes two feet in length of the moat 
intense golden orange colour and very glossy but changing 
t wards the Ups mto a pale brown This tuft of plumes can be 
elevated and spread nut at [ leasure, so as almost to conceal 
the body of the bird In his Oiseaux dans la Mode of 
October ao 1894 M Jules Eorest bitterly deplores the de 
strurtion which has been going on during the last decade He 
emphasises the &ct that it is n 1 longer possible to procure such 
perfect specimens as were common ten years ago, since the 
unfortunate turds are so hunted that none of them are allowed 
to live long enough to reach full maturity the full plumage of 
the male bird requiring several years for its development ' He 
further states that the birds which now flood the Wns market 
ore for the most part yning ones still ilothed in their first 
plumage which locks the brilliancy displayed in the older Inrd 
and are consequently of small commercial value bince 
Januar) i 1893 stnet regulatinns for the prise rvation of the Bird 
f Paradise have bein in force in German New Gumeo, and M 
1 oresl appeals to the Fiiglish md I>utch liovemments to follow 
their good example 

The Lommon sense of every thoughtful wonuui must at once 
tell her that no esmparalively rare tropical species such as the 
Bird if Pipwlise I an ling withstand this dram upon it and 
that this ruthless dcstrueti in merely to pnnder to the capnee of 
a passing fashi m will s i n place one of the moat bnutiful 
denirens of our eirth in I he lame category as the Great Auk and 
the Dodo 

The women of 1 nglmd 111 earnestly entreated not to counten 
ance the sacrifice of this bird by cncuumgum the demand for its 
precious finthcra Let them resolve to do what they can to 
prevent the extemiination of this wonder of nature” (^stoutly 
refusing to purchsse or we ir anything purporting to have once 
bclongra to a Bird of Paridisc 

MariarrtiaL Ibmon 

RedhiU Surrey June ai 


THE TICK PI ST IN THE TROPICS 

T hose livmg m temperate climateu have probabi) 
amall idea of the virulence of insect and other pests 
in the tropics A pi iguc of caterpillars may destroy i 
season’s crop in England, but there is the winter’s frost 
to be passed through before a second attack need be 
feared It is otherwise in the tropica VegeUtion is 
much more luxunant, and the food suppl> is permanent 
and, when oneq a plajtue has obtained 1 firm foothold 
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there 18 no apiMrent reason why it thould ceaie its ravages 
before It hu entirely destroy its peiticukr host It u 
fortunite far agncultunsts that the great increase of any 
particular parasite seems ultimately to work out its own 
destruction , and frequently when all hope seems over, the 
piwue rapidly and unaccountably disappears 
Surprise has been expressed that ticks infesting cattle 
have received so little real study Quite recently the 
statement appeared that these parasites formed the least 
known part of the tropical founa. But a great deal has 
been done in this direction of recent years, and there 
iicems some hope of real progress being made 
Taking the conditions into consideration, it is a matter of 
great wonder that so few ticks e»at in many parts of the 
tropics No real attempt has been made to decrease their 
numbers, and there appears to be no season of the year 
when the climate is fatal to them Vegetation is rank, 
and we know now that they can live to a great extent upon 
vegetable matter , further, even where there is a scarcity 
of small mdigmouB mammals, there are plenty of horses 
and cattle The multiplying powers of ticks arc enormous 
In one case I determined the number of eggs from one 
female as over ao,ooo (sec Fig 3), and almost all of these 
were fertile and produced young ticks The incrLost. in 
numbers of ticks in most countries is not marked however, 
and we are driven to the conclusion that there is here, in 
the animal kingdom, a waste of material analogous to that 
in the seedmg of parasites and saprophytes among plants 
It IS not surpnstng now and tnen to hear of a long 
continued plague of ticks from one place or anotherwhcrc 
cattle tearing is a staple industry In J imaica, it is by no 
means uncommon for the traveller to get covered with 
“ grass lice ® On pushing aside the Wnches overhang 
mg the tiding path, 1 have been immediately covered with 
finnly attachM young ticks which needed much care and 
patience to remove Tht ticks of Jamaica are now a very 
serious source of anxiety in cattle, pens, and much loss is 
attributed to these parasites 

Ounng my stay injAntigua, complaints were loud ind | 
frequent of the raiages of a luge tick, which infested I 
the cattle between the months of May and September 
In the cattle and sheep farms of the Cape of Good Hope 
and Australia the “ Uck matter is absorbing much atten 
tion Specially laige and annoying forms arc described 
from parts of India, Central Africa and Central \menca 
while extraordinary tales are told of the destruction caused 
by these parasites in cattle rearing distnets of South 
Ajnenca Elaborate and expensive researches have been 
conducted in the United States Southern Expcnmental 
Stations upon the life history of the ticks ana their re 
lations to cattle , and the exhaustive reports, issued from 
the Bureau of Animal Industry, form by far the most 
valuable part of our economic literature on these pesU 
The books of travellers teem with references to the 
annoyance caused by ticks Sir Joseph Hooker, m his 
“ Himalayan Journals,” describes their abundance in the 
frontier r^ons between Sikkim and Nepaul, in pathless 
tracts destitute of animal life He writes the following 
concerning the neighbourhood of Tonglo “ A laige tiw 
infesu the small bamboo, and a more hateful insect I 
never encountered The traveller cannot avoid these 
rasects coming on his person (sometimes in great numbers) 
as he brushes through the forest , thew get inside his 
dress, and insert the probosas deeply without pain 
Bun^ bead and shoulders, and retained by a barbed 
lancet, Ae tick is only to he extracted by force which 
IS verypamfiil 1 have devised many tortur^ mechanical 
and chemiuil, to induce these disgusting intruders to 
withdraw their jpeoboscis, but in vain.” 

Bates, on paaung through the grassy lanes of the 
second growdi woods on the Anuuoas, often found him 
self covered bv twks It ocenpied hun, he says, a full 
hojttjftgrfa* wy's work to clear bimself of the paxRMtes 
Mr refoie to the **gTass-lice” 00 the plains of 
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Nicaragua, as quickly covering any <me travdluig through 
the country , so much scs tl^ the herdsmen or “vac- 
queros” keep a ball of soft wax with which to nib 
uiemsehres The smaller tides are thus removed from 
their skin, while the larger ones are picked off by hand 

Many a time, in walking through grass in the Leeward 
Islands, I have been conscious of the peculiar itching 
at the ankles caused by the attacks of “tdte rouge” 
Tlie rouge is not in reality a tick, although <men 
confused with it Horses seem to be particularly bable 
to Its attacks with the result that they lose all the hair 
about the face and eyes In ail probability the poor 
animals suffer a good deal, for the personal imtation is 
extreme The bfite rouge is exceedingly minute, and, 
as lU name implies, is of a bnlliant scarlet At night, 
after letmng to rest, the warmth of the body seems to 
increase the irritation to the utmost pitch, and sleeps 
becomes absolutely impossible Rubbing or scratchiag 
the parts attacked merely intensifies the discomfort, ther 
creature pushing itself deeper into the flesh Most pain 
ful sores ire the result if the greatest care is not taken 
rhe one certain remedy seems to be to anoint the inflamed 
spots with vaseline This substance not only soothes 
but appears to destroy the bite rouge by stopping up its 
breathing pores 1 have never succe^cd in detecting the 
creature on the skin, but, when reading in or near an 
infested liwn 1 h ue captured many by watching for the 
minute s< irlrt dots travelling over the white paper 

The damage clone by ticks to cattle is undoubtedly 
very serious Accniding to observations by Lcidy, the 
adult female tick is able to absorb i(x> times its weight 
of blood, swelling during that time to an enormous cs 
tent This food is lapidly chinged into eggs The 
adult male dues not increase appreciably in sire, but 
his demands upon the host have probably been gratly 
underrated An u < ount of tu k infested cattle in Queens 
land states thit they were so completely coverra thit 
the branding non had to be burnt through the ticks 
before It was possible to reach the animals skins A 
case m Texts is mentioned where it was found impossible 
to lay a silver dollar upon the body of the animals with 
out touching some ticks Again in Tex is, 100 full grown 
ticks were collected from each ear of a pony, while many 
immatuie ones were left behind Fhc mere abstraction 
of blood must in this case, be a very senous dram upon 
the ^lem 

when one rtmsidcrs, further, the irritation experienced 
by travellers from the few ticks fixed upon them in their 
daily rambles, it may be safely concluaed that the pene 
tration of the countless proboscides into the skin of cattle 
must of it!>elf be a source of great discomfort, espcaally 
as these animals are quite unable to get nd of them 
Calves not uncommonly are destroyed by the formation 
of balls of hair in their atomadu and in tick regions this 
IS undoubtedly due to an attempt to get nd of the parasites, 
by licking and biting them off 

It IS quite coneeivaUe, then, that ticks do really cause 
the death of multitudes of cattle on the great estates 
where it is impossible to examine them closely We 
should, however, approach this part of the subject with 
caution Sickly rattle ore usually covered by ti^ while 
the healthy ones have only a few , but it is questionable 
whether the ticks are the real cause of their emaaation 
The case of ticks seems rather to be analogous to that 
of scale insects on plants The latter pests ajqiear m 
great quantities at any penod of stress, when from lack 
of nutnment or other cause the plants become weaUy 
Thus, m Antima, there is a marked disappearance of 
scale tnsecta with the tommencement of the ramy tm am. 
It seems probable that the prevalence of ticks opoir 
certain cattle is rather due to conditions of the 
or skm of the animal, dosely connected with lU general 
mtntion This is an exceedmgly important mslfor ffr 
determination, for upon it, as wul presently be sbownv 
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depend* the only means of frcein^f the cattle from these 

Thtu fitr the direct effects of ticks upon cattle have 
been considered. Ceitam alarming fiicts have lately been 
brought to light with regard to the relations existing 
between ticks and different well-known cattle diseases. 
The subject is by no means new, having long been a 
fasanating one for cattle-breeder*. The “ louping-ill ” 
or “ trembling" of the north of Britain has been traced 
some directly to the presence of ticks upon the sheep 
Tbe same may be said of a disease called “ heart water " 
at the Cape of Good Hope, binally, the United Staten 
Department of Agnculture has for the last five or six 
years ^been conducting exhaustive experiments upon the 
connection between Ucks and the Texas cattle fever, the 
results of which have appeared in the annual reports 
of the Bureau of Animal Industry already referred to 

There is, in this latter case, present in the blood of the 
cattle 'suffering from disease, an infosonan which quickly 
destroys the red blood corpuscles This minute organism 
ha* also been detected in the body of the Uck. It has been 
igain and again transferred from diseased animals to 
healthy ones by means of the tick, and tick alone The 
presence of this infosonan is regarded as diagnostic of 
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the disease , and the eflhct of its corpuscle-destroying 
powers is seen all over the body, as well us in the red 
coloured unne, which has won for the disease the colonial 
name of “ red-water ” 

Ticks, then, are in certain cases connected with the 
tiMsmission of deadly disease In how many more cases 
tm* IS so remains to be investigated. It is quite possible 
that some of the obscure cattle diseases m different parts 
of the world are caused by ticks, and that other countnes 
wUjin their turn, be forcM to face this problem 

There is now and then an outbreak of a severe skin 
disease among cattle in Antigua , and this disease does 
not ajye y to be known in the neighbourmg islands. 
Judging from the climate and peouiar conditions of 
^bgua, the scarcity of water and lack of nutritious food 
for part of the year might be considered suffiaent to 
acMunt for a lood disease , but there is also a large 
ti» present, which has not bwn recorded from the other 
luands of fli* group. A loose theory hat thus arisen 
that this “gold tick* is connected with, if not the duect 
<M*e o^ tm cattle disease. 

The evideace available does net tend to confirm this 
idea, but lt^l)i obviously impossible to solve the problem j 
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m the absence of proper appUances. 1 was led, however, 
to commence obscr\ationt upon the gold tick, which may 
be of interest 

Mr A. D Michael has determined it to be Hymitmma 
venuttumt which Koch desenbed in 1847 from a single 
male speamen collected in Senegal There is a loral 
tradition in Antigua that the tick was introduced some 
thirty or forty years ago with some imported Senegal 
cattle , and this determination lends probability to uie 
belief The male is a very beautiful creature, decked in 
scariet and gold, whence he obtains his name. The 
female is vey large, one specimen being nearly an inch 
in length and weighing 17 oz. I calculated the number 
of egg* laid by this female at over 30,00a She com- 
mencM laying on July 31, and finished, a shrunken mass, 
on September 10— a penod of exactly six weeks. The 
accompanying life-size drawings arc of Anugua gold 
ticks. The first is a mature male He is not usually 
larger than this, and may be seen moving rapidly across 
Uie ground, or firmly attached to the skin of the cattle 
close to a female 1 he next three figures are of females, 
all mature, but at difiercnt stages. The first is undis- 
tended ; the second gorged with blood, and commencing 
to lay Its eggs , while the third is the same tick after 
the last egg was laid There is also the drawing of a 
ciinous case, in which a male had by accident attached 
himself to a distending female— a mistake which resulted 
in the premature death of both 

The penod of incubation observed in the tick’s eggs 
vaned from twenty-three to fifty-one days. The young 
ticks usually emerged in great numbers on the same day, 
and any eggs left unhatched quickly dned up In An- 
tigua the gold ticks appear upon cattle, in numbers, from 
May till September each year It became important to 
determine what became of them in the meantime , and 
whether they passed the winter in the body of the parent, 
in the egg, or as young ticks hrom expeiiments in the 
laboratoiy. It would appear that the little ticks pass the 
winter months huddled together m masses ot several 
hundreds at the roots of the old dead grasses 

In considering the remedies for ticks, one is soon forced 
to the conclusion that direct measures against the parasite 
themselvps will be of httle avail Methods of pro* 
vention are always prefcmble to those of cure, and in 
no case is this more so than with parasites of this class. 
Besides this, they are practically invisible at the most 
dangerous stage , and when we see the ugly, swollen, 
mature specimens, wc know that their evil work is done. 
All laige females should be carefully collected and bumt^ 
however, as thus future attacks will be diminished 

I he treatment of pastures is a very important matter 
Here probably the parasite spends the greater part of 
his earV life— usually on the ragged bunches of old grass 
left from previous years The proper feeding or cutting 
of the grass, and the liming and draining of ttie pastures, 
will destroy myriads of the infant ticks or “ grass-lice.” 
For the sake of the animal*, there is every inducement 
to render the pastures as nutritious as possible , and 
ticks do not seem to trouble the sleek cattle of the herd. 
It IS an undoubted fact, moreover, that the improvement 
in food, due to change of pasturage, does in certain cases 
cause all the ticks to drop off infested animals. The first 
class of remedies will aim at cutting' oflf the supply of 
ticks by treating the pastures. 

The second class— one might say almost the only one 
which IS attempted in the tropics — is the destfhetion of 
tick* upon the catde 

The common method of tying the legs of the anunal 
together, hurhng it to the ground, and, smearing some 
tick-destroying compound over it, cannot be too strongly 
condemmed, especially as there 1* no need for it 
whatsoever Cattle may be handifid with impunity if 
some form of cattle-bail is employed ; by this means they 
may be driven oneiby one into a small trap, where tl^y 
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( in be treated Bui even this is hardly necessary if the 
ipplication to tht skin is in the hquid fiwm , for with a 
It iwerfiil spraying machine, as many as one hundred cattle 
h i\e been completely covered in the space of an hour 
Of pastes and poaders and fluids recommended there 
IS no end , and it will serve no useful purpose to mve 
cleuiled hsts discussing the merits of each 1 he points 
to be kept in view are that the Hquid should be of an oily 
ind non poisonous nature, capahle of clogging up the 
ur pores of the ticks It should be cheap and easily 
ipplicablc without handling the cattle it should finally 
not easily evaporate, or be washed oflT by the rams A 
full discussion of remedies has recently been published 
by me the following being taken fiom the summary at the 
end ‘A number of types of washes for spraying are 
selected for description All poisonous ones should be 
r^ccted, as there are non poisonous preparations equ illy 
effective Carbolic acid dips and other liquids which 
evaporate quickly, need freouent applications ind should 
be discardra in uvour of oily liquias or emulsions where 
the latter are equally effective rhe best of all these is the 

kerosene emulsion regularly used for plants Iherc are 
many fbrmuUe for the pre^ration of this a useful one 
(for ticks) IS given The formula referred to is as follows 
In two quarts of boihng water dissolve h ilf a pound of 
soap , remove ftom fire immediately add one pint of kero 
sene md agitate In from three to five minutes the liquid 
beromes creamy It may be stored in this form in bottles 
or barrels P or use add three of water to one of emulsion 
mix thoroughly, and apply with a spr lying pump t 

The third and most irnfmitant class of remedies is closely 
connected with the nutrition of the animal If we can 
render the skin or blood of our cattle so distasteful to 
the tick that the latter will not attach itself we have a 
solution of the whole matter We should confer immunity 
upon our animals and at one stroke do iway with the 
necessity of all the laborious ind expensive methods 
now in vogue for the destruction of tht sc parasites 
The first step in this direction has been taken and 
in various parts of the world most excellent results are 
recorded from tht addition of small doses of sulphur to 
the animal a food 

It has already been noted th it the food of animals has 
an influence upon their infestation by ticks Cases aie 
not uncommon among cattle breeders where a mere 
change of pasture will cause all the ticks to drop off 
I his change is obviously felt through the animal s skin 
It has ilso been mentioned that the ticks seem to 
congregate upon cattle in poor condition while those 
with sleek skins are more or less untouched Dr Cooper 
Curtice (late of the United States Burciu of Aniinil 
Industry) suggests, as an explanation of this that there 
IS in well fed cattle an oil> condition of the skin obnoxious 
to the Oeks and this suggestion is the more worthy of 
consideration when we remember the aversion of these 
creatures to grease of any kind 

It IS certain that tniernalty 'tnW render 

the skm evil smelling by the exhalation of sulphuretted 
^drogen, a substance highly obnoxious to all paiasites 
The imlowing seem to be the physiological changes which 
take place dunng the passage of the sulphur through the 
animals body to the skin Sulphur taken in with the 
food passes the stomach unaltered In the intestines a 
small portion is changed into sulphides of hydrogen and 
the alkalies Part of these sulphides pass into the blood, 
and into the tissues from the blood, and act chiefly upon 
the central nervous system The sulphides in the tissues 
are variously excreted By the kidneys they are excreted 
as sulidiates . if in excess, part is also excreted in the 
fom m sulphides By the skm they escape as sulphides, 
givmg the diaractenstic foul odour to the perspiration, 
and NOiewhat increasing its amount 

^For fimiMr dsMit* m pvm •» Umntd UlyaU Atncultnrml Jturaai 
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I he doses of sulfur should be small, but they should 
be constant The form in which the mediane is ofiered 
to the animals will best be decided by the manager of 
the esUte With stall fed cattle there can be no difficulty 
at all but with the cattle of large estates, which are 
seldom handled and sometimes not seen for long penods. 
It will be necessary to prepare the sulphur with salt aa 
a ‘ lick, to which cattle will readily help themselves if 
It IS scattered about 

The success of this sulphur treatment has so fer been 
encouraging both at the Cape of Good Hope and in the 
United States Doubtless vnth conUnued study other 
similar preventive remedies will from tune to time be- 
discovers and thus nd the stockowners of the tropics 
of one of their most dreaded enemies 

C A Barbi-r 


NOTES 

Paoi lluMliYs health is at present a source of great 
anxiety to htv friends Symptoms of renal msufficiency appeared 
last week an 1 this with the other complications which have 
attended his protrai ted illness has made his condition a very 
critical unt but we an ^lad to learn that it is unproving 

We deeply regnt to notice the announcement of the death of 
Dr W C Williamson Fmentus Professor of Bobuiy in Owens 
College Manchester Dr Wilhanwon was electeil int> the 
Rjyal Society in 1854 

Pros Vrassuii the eminent hrench surgeon and Member 
of the I aru Vcalemy of Sciences died on June ta 

1 Rr» Sim IN Niwcoub has been elected Associ^ elranger 
>f the Pans \cadcn y of Satnees m sucetvnon to the late 
von Helmhultr 

laos W 1 FTFKv N Inncipal of the University College, 
Dundee has accepted the posibon of Principal of McGill 
University M intreal m succession to Sir William Dawson 

Sir !■ Ma mfThomisdn pnncipal hbranan of the Bntish 
Museum has been eWeted a Corresponding Member of the Philo 
sophleo historical Section of the Berlin Academy c f Sciences. 

lllF University of Pennsylvania has received gifts withm a 
few days aggregating nearly a million dollars This includes 
half a milbon dollars from Provost Harrison already noted in 
these columns Scarcely a week passes without our bang able to 
record umilar gifts from private benefactors to the universities and 
colleges of the Uniled States 5 tente reports that Dr D K 
Pearson has offere I £io 000 to Mount Holyoke College if an 
additional Cy> 000 opi be raised It is nid that Dr Pearson 
has already given 000 to various colleges 

The death is announced of Dr A Elisenf known for hi« 
explorations and anthropological work 

Thr St Petersburg correspondent of the iMctt reports that 
the Emperor of Kusnahaa appmnted a committee to otgsniae 
the collection of subfcnptioas for the monument which the 
Institute of Eiance propose to ciect to Lavoisier 

The trustees of Columbia College decided, a few days ago, 
to grant the Barnard Madal to Lord Rayleq^h and Prof 
Bamsay jomtly for thar diacovery of argon Only Lord Bay 
leigh s name sras mentioned in tte previous announcement of 
the asnud 

Dr Backi vnd has been elected a Comqwndant of the Pan» 
Academy, in the Section of Astronomy, in the place of the late 
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M. Wolf, and Prof Kowalewfky hai been elected to fill the 
late M Cotteau’e place a» Cotrespondant m the Secuon of 
Anatomy and Zoology 

The (rendi Anociation for the Advancement of Science 
will meet at Bordeaux, from kuguat 4 to August 9, under the 
preadency of M t Irflat Application* for membership 
ihonid be addretted to the Secretary of the Aisoeiation a8 
me Serpente, Phru 

Till thud international meeting of 1 syLhologifts will be held 
at Munich from August 4 to 7 fhe first meeting was held at 
Pan* in 1889, and the second in I ndon in 189* Prof 
Stumpf, of Berlin, will act as President and Dr von Schrcnck 
Nottmg, of Munich, as General Seerttary 

The second Italian Geographiuil Congress will be htid in 
Rome next September, under the patronage of the King of Italy 
and the Duke of Genoa The Preudent of the Congress will be 
Marquis G Dorm, President of the Soiitti Geographies Itabana 
The Secritaiy is Prof D ^ mciguerra and hu address is Via del 
Plebisato, loa Ronm 

Ur 1 (i Brodif ha* suceiLded Prof C S Shernngton 
P R S , as I ecturer on Physiology at St Thomas a Hospitsl 

Pror E HBRINr, of Prague, has been proposed as successrr 
i f the late Carl I udwig in the tluir f Phymology at Leipeig 

Proi P Mach, of f ngue well known by his book t n 
Mechanics, and by his experimental researches on Physics has 
lieen appomted Professor of 1 hilusiphy at the Vienna Umsersity 
Vienna will, therefore be the first piste where Philosophy will 
be taught on s modem and scientific hast* 

Thk Cracow Academy of Sciences offers pnresof loooond 500 
florins for the best discussion of theories referring to the physical 
condition of the earth, and for the advancement of an important 
point connected with the subject Memoirs must be sent in 
before the end of 1898 

The International Conference on the Protection of Wild 
Birds met at Pans on Tuesday under the presidency if M 
(lodaud Mmister of Agncultuie 1 ngland was represented by 
Sir Herbert Maxwell, Mr Howard Saunders and Mr F 
Harford, of the Bntish Embassy at Pans Belgium Holland 
Germany, Russia, Austrm Hungary, I uxembutg, Switrerland 
Italy Greece, and Spain have also sent delegates The eon 
ference meets as the result of a resoluUon passed at the Inter 
national Agncnltural Congress held at the Hogue in 1891 

Ai the recent annual meeting of the Royal Society of Canada, 
the fidlownng ofiicen (says Setemt) were elected for the ensuing 
year -President, Dr R S C Selwyn, C M G , P R S , 
Vice President, the Archbishop of Halifax Dr O Bnen 
Secretary, Dr J G Bounnot, C M (r , Treasurer, Prof J 
Pletcher Prof Bovey; Dean of the Paculty of Applied Science 
McGill Umvemty, was chosen President of the Section of 
M ath em atical, Phynoal, and Chemical Sciences, Prof Dupuis, 
Vice President, and Captain E DeviUe, Surveyor General of 
the Domlaion, Secietary In the SccUon of Geological and 
Biological Sciaiees the Mlowtng choice was made —President 
Prof Wealey Mills, Vice President, Prof Penhallow , Sectc 
taiy. Dr Buigeas 

At the annual general meeting of the Nnimsmatie Society 
of London, held on Thursday last, Sw John Evans, President, 
m the chav, the silver medal of the'Society was awarded to 
Prof Theodor Mommsen, for hts distinguished senice to the 
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science of MumismaiiLs Dr Barclay Head, kttper of ooias 
m the Bntish Museum in returning thanks on Uhalf of Prof 
Mommsen, drew aitmtion to the fact that quite recently 
Mommsen had handetl mr to the Royal Acailemy of Saenoea 
of Beiim the sum of 25 000 marks, presented to him as a 
testimonial from his disciples in all countries on the occasion of 
the jubilee of hu Docti rite with directions that it dmold be 
devoted to the compilation an I piibbuition, under the atupicea 
of the Academy, of a « mplttc lorfut of all known extant 
Greek coins 

Few neighbourh >ods t ffer m rt fnturesand objects of mterest 
than the dwtnet aroun 1 ( ilway \n excursion to this district, 
arranged by the Irish Pield Club Union will therefore probaUy 
be ■» very successful one 1 he country west of (,alway prasenta 
the geolngul with a great vancty of rock* and rock structure* 
Some of the most mieresimg studies in Pthnography afforded 
in the Bntish Isle* may there be found, and the antiquarian 
and archmologist are offered exceptional attracuons The 
party will meet at Galway on Thursday, July 1 1 and will stsy m 
the neq^hbourhood until the f llowing Wednesday The plate* to 
be visited are The Iwclit Bent Connemara Ballyvaughan 
and the Bnrren dutnet the Aran Islands Oughteiard and Though 
Come A programme containing notes on the topography, 
geology Imtany, roology, tthiiognphy and archaeology of these 
places has been prcjxired Dunng tht reunion a conference 
will be held for the considtration sml discutsiun of matten 
relating to the advanctment and exiensi in of Field Club wmk 
in Inland Iht Sterttary of the Umin is Mr R Lloyd 
Piaegar National Library Dubim 

Ii has ling been kn >wn in a gentral way that the time re 
quirtd fir hstching out the eggs of iild blooded ammals m 
dependent on the temperature at which they are kept , and that 
ID the case of birds the period of mcnbation » much related 
to the site of the bird ’ Mr A Sutherland (Roy hoc of 
I Victoria, December 1894) has recently made some observations 
on the relations between hatching time and temperature, and 
formulates a law based up n his results He hss further m 
vestigated ■mcubotion among birds and gestation Birds anil 
mammals keep at s practically constant temperature— between 
37° C and 43 ( and it may be assumed that sitting birds 
keep their eggs at a tolerably definili temperature Why then 
should the penod of mcutation or gestation vary so much ? 
Mr Sutherland assert* that the time of incubstion or gestation, 
as the case may be has a ceruin definite relatton to the weight 
I of anammal Ik stales the iw > laws he has arnved at in the 
following words — (1) ]■ or animals of the same sue the tune 

of embryo development is inversely proporttonal to the square of 
the temperature that temperature being reckoned from a definite 
point (a) At the same temperature the penod of develop 
ment is directly proportions) to Che sixth root of the weight o 
the mature animal 

A SEW months ago, M le Montessos published an mterestulg 
paper on the frequency of earthquakes of which a lummary 
IS given in a previous nite (vol h p 540) Thu he has 
followed up by another paper of still greater value on the 
relation between seumic frequency and the relief of the ground 
{Ctmfits rerntmt, vol txx pp 1183 Ii8d) The follosvuig 
ore the general conclusions at which he has arnved from a study 
of 348 regions in which 9700 earthquakes and 5000 volcamc 
erupiioiu are known to have occutred In a group of odjoiniag 
districts, the most unsuble -ire thoae which present the greatert 
differences of rehef, > t those whoae average slope u greatest 
The unstable regions follow the greet lines of folding <at the- 


earth's 



202 


NATURE 


□UNE 27, 189s 


^hort uid ttnp dope n the more uniufale of the two, eepecuUy 
in itk iteepett parts Cooit reglone with a mpidljr deepenmg 
sea are uoiteble Lspecially if bordered by an important moun 
liin chain , those with a slightly aloptiig sea bed are stabk., 
s-speciiUy if they adjoin a flat country Leitly, m regions which 
are frequently disturbed by earthquakfie, end which at the same 
Ume po e s ee i very oetivc volcano^ the seismic frequency and 
volcanicity are inde|iendent It fbUows, therefore that earth 
quakes are a purely geological (dienomenon, and probably have 
their ongm in the same dynamiod forces to which the present 
relief of the earth s crust is due 

Raoioiariam earth of lertiaryoge has long been&miliar 
from Barbados in a recent number of the Bull Mutmm Comp 
Zeol (Harvard), Mr K T Hill records it from the island of 
Cuba It occurs at one plaei only, near Baracoa, where it is 
over 500 fett in thickness is well stratified the straU being 
vertical Ihe rock is chalky in appearanct, with occasumal 
thm separation layers of a grey Uue clay and some flint hke 
siliceous nodules sponge spuules and echinoid fragments were 
found in It, but no diatoms It appears to he below certam 
yellow beds identified os Miocene Tht paper contains much 
odicr rafonnation on the geology of Cuba and the origin of the 
circular harbours of the north coast is dealt with The author 
finds no evidence of any movement of depression in the island 
since the beginning of Tertiary times 

Dr I Ki I NOKi , of Letpng, has sent us s copy of his ] 
paper read some time since before the Bohemian Society of 
Seteneu, on the nun periodical vanations of temperature m the I 
district of the Pic du Midi and Puy de Ddme, compared with 
those at bt Bernard, for which station a longer senes of 
observations is available The problem undertaken fay the 
author was mainly to show how fu the irregular nnations of 
temperature in these three widely separated and high regiona of 
Central Europe agreed together The most important con- 
chisionfe drawn from various tables are, that a remarkible 
agreement is shown in the non penodical changes at the 
mountam stationi, whereas in the plains the vanations diffoi 
materially from each other The influence of the tea u visible 
m the lower region of of the Pic du Midi, but at the higher 
level It oittrely disappears 

The papers in the June /ottnuU of the Royal Microscopical 
Society mdude one on sBntish patents taken out in connection 
with the microscope, between 1666 and 1800 

The Department of Mmes ot Victoru has issued a report on 
the Victorian coalfields, the development of which is proceeding 
rapidly Lvtdence is given to show that the coal is of drifted 
ongm among other points, the mixture of conifers and ferns in 
the flora can (mly be explained by transport before deposition 

Ma John TfSBuri has sent us a report of the work done at 
hit obaervatory, Wmdsor, New South Wales, during 1894 
Meteorological obeervations have now been mode at the 
obaervatory for thirty two years Among the astronomical work 
•of last year were observations of lunar oocaltatuns of rtors, of 1 
Mttthem comets, and of doable stars 

The sixty first annual report of the Natural History, Literary, 
and Polytechnic Society of York School givea evidence of | 
enthusiastic work in many brandies d science Pew sdiool 
societies of a Similar kind can boast of reports ninmng mto Ihe 
anttwa With this report we received the Sotwrol Mutory 
fourtud end Sekool JtoporUr for Jane 15, conducted Iqr the 
sodetMi m Friends’ schoob Tbt journal contains azticies 
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on Southern Tyrol and on the planet Mars, as wdl as notes, flpd 
records of obeemboas of acieiitific mterest 

BulUttn No 48 of the U S National Museum is devoted to 
*' A Revision of the Deltoid Moths,” by Prof John B Smith, 
the paper being a contribution towards a monograph of tht 
insects of tht Lepulopterous frmily Noctuidse of Bo^ North 
Amenea Ponrteen plates showing the different species of 
these Noctuids, and the itnicturai characters of the Heluni, 
Hermmuni, and Hypenmi, accompany the descnptive text The 
genera Pseudorygu and Rivula are not uiclud^ m the senes 
Prof Smith being of the opimon that they do not pnsieii real 
Deltoid chaiacterutics 

The Report of the Geological Survey of Canada for 1894 de 
aenbes the resulK of geological expeditions in the Labrador 
Pemnsula and west of Hudson Bay In consequence of lack of 
money it was found necessary to reduce the number of pomes 
work^ m thi field while there is an accumulation of matenal 
awaiting pubbciliun A deep bonng for petroleum has been 
begun at Athalnsn Landing, but at a depth of 101 1 feet the oil 
had not been reoi bed all mduuitiunii, however, pomt to the 
existence of great quantities of petroleum m the Devonian strata 
which immediately underlie the Cretaceous 

The Central Physical Observatory of St Petersburg has 
mode an imp irtant addition to its comprehensive Monthly 
Wtalker ktp rt by showing on a chart the deviati ms of 
temperature and rninfsll of the month from the normal con 
diuons To arrive it this M Wild states that the values 
have been calculated for no less than 333 sUtions all of which 
ire represented in the report The excess or defeet of tempera 
ture at each jlice is shown on the chart by drawing curves 
through those plot is where the devuUion is equal in amount 
while the deviition of rainbll is represented by red and blue 
tints The work is very neatly executed, and shows clearly, at a 
glance, the climitic conditions of the mmth 

The 1895 Pkotogra^y Annual edited by Mr Henry 
Sturmey, is an invaluaUe compendium of photographic in 
formation, and a useful record of the progress made during 
last yuu in the vanous branches of the science and praetKc of 
photography In it Mr C H Bothamley traces the advancev 
of photographic chemistry , Mr Chapman Jones describes the 
work done in the field of phoKq'raphic optics , Mr 1 Solas 
records the progress modem photo mechanical printing , Captain 
Abney writes on spectrum photography , and Mr Albert Taylor 
contributes a leiy full account of what was done in astronomical 
photography dunng 1894 These records, together with de 
scnptioDs of new photographic apparatus and materials, 
technical articles and particulars of photographic sooetiei 
throughout the United Kingdom, tender the Anuml mdupens 
able to all who take an mtcUigent interest in photography The 
publishen are Messrs Uift and Son 

The current number of the Compiot ronAu contains an 
account, by M Bertbekit, of a new combination of argon 
Following up his researches on argmi, thu author has discovered 
that free mtrogin prepared pun from mlntei, can be caused to 
enter into combination with the elements of carbon disnlifliide 
when subjected to the spark or silent discharge after saturation 
with disulphide vapour The resulting compound contains 
some mercury solphocyonide, and does not regenerate nitrogen 
under the action of heat or of concentrated sulphuric aoid 
Whoi argon u emidoyed-in {dace of nitrogen, a sfnular reaction 
spears to take place Unto the continned action of the silent 
dtediarge, a sample of 6 55 c c of argon, as pare as it oonld 
possibly be obtained, satunted with carbon dwnl ph i de eapoor 
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C , uid confined m the reectton tnbe bjr meicniy, gave e 
contiinKMi aheotption which qipeurtd to go on inddimtety 
The pndnct oontaiDed metcuiy, bat gnve no reaction fiir colpho 
cyande Mnien heated, a quantity of gas was recovered eqoal 
to about one half the volume abeorbed, and this recovered gas 
was proved to be argon fay condensation with benrene, and 
praductioa of the remarkable fluorescence pceviotiily described 
Though this work has been done on such small quantities of 
material that an exhausUve examination of the product was not 
possible, M Berthelot believes that he has ssrisfsrtnnly demon 
strated the ngmficant proper t y of argon that it can ent« mto 
combination and be regenerated from its compound or com 
pounds with its mitiol propertiet mtaet 
As a result of observations carrud on by the ImMtUgater m 
the autumns of 1891-3-4, Commander C F Oldham R N , 
contributes two papers on the Laccadive Idandi to the fcumal 
rfth 4 Astalu Socteiy ^ Bmgai (vol fauv pt u No i, Apnl 
1895) The group consists of four safametged coral reefo six 
re^ with small isl^ ( * suid cays ) and eigfat inhabited atolls 
three of the reefs and five of the atolls were examined The 
islands and sand cays occur in all cases but ime, on the eastern 
side of the atolls they cannot therefore have been built up fay 
the action <rf the ordinary monsoon winds which blow mainly 
from the west but must be due to the occasional hurricanes 
which reach the eastern and north eastern sides of the atolls 
The efiect of the tides and currents u seen in the more vigorous 
l,rowth of the atolls to the south and west The islands and 
islets are extending at their extremities and in some cases arc 
facing added to on the south western sides where they fime the 
lagoon No evidence of either elevation or subsidence was 
observed 


Tkb additions to the Zoological Society s Cardens during the 
past week include a Rhesus Monkey (Maeacta rh 4 ttu 9 ) from 
India, presented by Mrv Stevens two Javan Parrakeeu 
[Faittrms javamtta) from Java presented by Lieut General 
Su: H B Lumsden a Green winged Trumpeter {Ptophia 
ttmks) item Bmnl, presented by Mr H A Astlett, a 
Diamond Snake (Mtnlta sfUtttt) from Australia, presented by 
Mr M Mitchener , a Natal Python (Pylikm tMUUtmsu) from 
Soutii Afnca, pecsented by Mr Wilbam Norman, a Korm 
Cmxelle (Gmella from Senegambia a Blue and 

k ellow Macaw {An atanmta) from South Amenca, a Naked 
necked Iguana (/gittm* AthttOustma) from Tropical America, 
thirty four Black Salamanders {St U a m t mA n mtn), South 
European, deposited , a Tachiro Goshawk {Astw tachtn) from 
bouBi Afinca, nine Red beaked Weaver BudsfQwiAw wstpwm 
rostra) fiom West Africa, purchased, a White crested Jay 
Thrush (Ckfywfox 4 rwr«d^yiiw),aSttutedJay Thrush (Gnmma 
tofMa sinrta) frrom In^ jreeetved m exchange, a Burrhel 
Wild Sheep (Ova hsrrka, ^ ), a Patagonian Cavy {Dohehrta 
^ a tr t ham tea ), bom in the Gardens 


OUS ASTUgNOMICAL COLUMN 
The Ykexbs ObsbevX^v —From a note m the Astrr- 
^ncef /sMTSMi/frir Tune, we leom that the caosttnctica of the 
nwbii 0 of the VeiMs Ohsovatory IS advuaeuig lapedly, and It 
u huped ^ ^meh refractw vnil be re^for w m Sep 
^bm or October The Obeerratory is situated on the shores of 
Lota Geneva, Wisconsm, at on elevation of 180 feet above the 
mke, and is about sevenro five miles from CSucogo The dome 
the great telescope, which is b^ built ^ Warner and 
fast in diameter, with amutter omming lafeet 
the rUng floo^ is 75 fcet in diameter, and wiUhave a vertical 
ttxnemfnt of aa fw The motive power fix turning the doese 
“rf^votag the ilm of the Observatory will be supplied by 


additioD to the huge tdeaoope, proviswo is made for the | 
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use of the la mdi telescope now at the Kenwood Obsenatory, 
and another telescope of 16 inches aperture The meridian 
room IS designed to accommodate a lorp meridian circle^ but, 
m the first Instance a transit instrument will be employed 

The Obeervatoiv buildings aonear to be desmt -* 

liberal aeale, and corapnst c 

spectroec o pic, j^yncal chemical, . _ , 

laboratMieo. We understand that Pntf Barnard rnd Prof E 
ham base aecepted positions m the Obeervatory 
The Gianiilation of 1 h> Sun ^ Suuack —The Migiiikr 
or mottled appearance of the snrfime of the sun 11 pwillir 
to all obaerv^ and the great reaemUonce to terresUialcinue 
douda has long been rect^ised A pomible cause of thie 
iropearanee has been recent^ suggMed by Dr Schemer {At/t 
Nock 3379), the idea betiiL thatllelmholtr s invcitigatioas on 
the fonoa^ of waves m our own atmosphere opi^y alw m 
of the sun Accor ling to Helmholtz air waves are 
when two strata of air of different temperature and 
Ude over each other if the lower layer u nearly 
With aqueous vap ur the wave crests will be eentiea 
isoti 

parent^udmspecea On this theory a 

duced when two senet of waves ctom each other 

points out that somewhat similar ooodtlioiu prevail m the sun 
there are kyerslof difllrent tempeiatuie and currents m vanous 
directions in tliw layers and in the photosphere the condena. 
able gases are in sn over saturated state He theteforo con 
sideia that the bright grams if the photosphere are wave crests 
of two crossug systems of waves rendered vMbte by an In 
crease of cqndoisation In the case of the sun, the observed 
lengths of the waves — that u the distance between the separate 
graiiis— IS from tooo to 3000 kilometres and it ts believed that 
waves of this msgmtnde might be prxluced without the 
'isuimpUon of extra^inary velMities 
Assuming this to be a true explanation the photosphere must 
lx. a very thm layer and since the granules are of about the 
same sue in all ports of the surfiux the velocity of the currents 
most be nearly ^nal in all heliocentric latitudes 
The Satbixitbs of TupirFK— Not emtented with hw 
brilliant discovery of a fifth satellite to Tupiter Prof Banianl 
has been employing the great resources of toe Lack telescope in 
fiiither investigations of the satelbtes which were ducovered by 
Galileo (Monthly Notices k A S vol Iv p 332) One port 
of hw work has consisted ol mserometne measurements of the 
diameters of the sateUites and the results reduced to a mean 
distance of the pknet from the sun equal to 5 ao an. as 
follows 


II 

III 

IV 


I S2I 


2453 

3345 


I 43P 

It M pointed out that these values are in good accordance with 
the mean values denved from nine sets of measures made by as 
many different obaerveis since 1829 Of the earlier estnnations, 
thooe made by Schroeterm 1798 agree most closely with modern 
remits. 

Special attention appears to have been given by Prof B 
to Satellite I , on which he discovered, with the I a mch eqw 
on Septmnber 8, 1890, the esistenee of a bn|^t equatorial belt 
and dM pokr caps These appearances have been verified at 
tveiy favourable opportunity, and thn are, beyond qnesUon, 
Mnnanent features of the satelhte and will always be visilfie 
when a fiivoaraUe tmwt occuo. ’ These morlniigi on the 
■HeDite fully occesmt for all the phenomena which have been 

S of the distortion or elliptiatv of its disc, as well os for 
root doubling of the aatellue during some Uansits. 
t Mtdbte u transiting over a dark port of the jdanet, 
tNl white belt appean ve^ prominently, while the dark poles 
Ol* eorreqxmdii^y difficult to se^ so that without very close 
attention, the satellite looks hke a thin white stnp If, on the 
other hand, it be transiting aorom a bngjit part of the pknet, 
the white belt u lost m the bnrtt hackgrousd and the pokr 
l eg k n a appear os two separate dork qiots, making the satelhte 
awte doAle The dark pokr caps ore darkest at the poles,. 
OM Moome npidly less intense towards the equator Prof 
BuiiEid ooomden that the phenomena ofaoeived on this loteiiite- 
mdicSte that its physMsI cwiditioa u similar to that of Jupiter 
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THE SUN S PI ACE IN NATURt^ 


t> clits claaetv utociiled 



\lso) 


tlui poiabW b) those new metfaodf of inquir) to which 1 have I which iht nihtti 
•Ireidy referred we might be enabled to donanitrate the ' 
exutence of the nebula, although we can neier hope to 
see them by the unaided human eye The idea occurred 
to me that long expoked photographs might give us stars 
surr Minded hy nebuue So 1 wrote 
to Dr Roberts, who always kindly 
places himself at the disposal of any 
student and asked him if he would 
Im: so good as to {diotograph that re 

r of the heivtns in which most of 
bright hne stars have been ob 
served He at once acceded to my 
request, and took photographs as 
slesired with his instrument giving an 
exposure trf three and a quarter hours 
The result a little disappiinted roe, 
liecauM he reported that there was no 
indication whatever of any nebulosity 
surrounding these stars lusMldy it 
was on this account that Dr ffuggins 
lelt himself justified m objecting to the 
view which associated these stars snth 
nebulous surrowidlngs But that u not 

the whole story Some tune afterwards 
at the request of Mr Espin Dr Mas 
Wolf, who has an instrument which 
is even mote competent to pick up 
faint nebuhe than the wonderlbl tele- 
scope employed I7 Dr Rbbdrts, 


IS the most competent to give a verdict upon such inqiunes an 
this Here, in the first insunee, wc have a photograph of the 
region surrounding the brightest star m the constellation Cygnus, 
and you will ohse^ that we have here and there mdicatians 
of nebulous matter as well as of stars That la rendered endent 
Iqr the feet that in eertain other regions we get a perfectly flat 
Iswkground, whilst m this the background Itself u Inminogs 
Now we come to the region in which 
these bright hne start have been recorded 
for seveim years and you see it is almost 
imposMbletopomtoutmthis photograph 
a Ja^ area in which there u not a 
most obvious indication of this luminous 
nebulosity Patches here and there 
seem to mdicate that the great difleren 
tuition lietween this part of the sky and 
others, lies not in the we alth of situs 
Imt m the wealth of the luminosity in 
which they are situated 
It was ulivious therefore from this 
experiment that I was perfectlv justi 
hed in stating that thcM bright line 
stars were sssociated with nebulc 
since we find the statement made on 
theoretical grounds now backed up by 
these exquisite data which indicate 
Ihst most certainly then, is a coiiijdete 
nssociatiun of nebulous matter with 
these stars 

I do not want to part with that dia 
gram until I haie jioinled nut to you 
the enormous advantage students of 
science mw have in possessing such 
magnificent photographs as these Not 
only IS th e waalth of suence rendered 
obvious but the wealth of nature 
Here you see is what modem science 
maku of a little patch of the sky on 
r sets nothing at all 

- therefore this there seems to lie no doubt 

that bnght line siars sre directly connected with nebulous 
matter 1 am glsd lo uld that this is also the tonclusion of the 
ameriean astr n ni is who have imjuired mt > the sulijeel 


pe employed Ire Dr 

> took pbotogiaiM of 1 

Km , and I need not tell 


isil^ long— eo long, 
one whole ni^t was not sumcii 
Hu first pbotogmph of thu region wi 
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I exposed for thirteen hoars 


»to 30.— I ight cirve of fl lym 


The next point in the meteorttic hypothesis— that some of the 
Movenly bodies ore increasing, others dimuushii^ thmr tempera 
Rife— u one which I have brought out m that strong fenn, M I 
do not propose to say very much about it to nigfet You 
may rei^ber what txw been said with reference to the hypo, 
theeu of Kant and UpUoe, and espnciaUy Uplace's vsm 
that m the nebula, we have to deal, as also Tn the stars 
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with thotii with ipMta at a veiy high tcmpeiatnn ] 
Now, in the faypothent which I have ventuied to put before the 
world of faenoe, I tbfier in thu particuhu' both from Laplace 
and also itam Vogel, who hai most induitnoudy attemplM to 
«Mabliih a cbunfioation of the oeWial bodiea I pointed out 
that in accordance with thermo dynamtCHl pm^let, the 
temperature mutt incieaae with condMiatioo, and of coune it 
will depend, therefore, upon the condensation of the ga« whether 
we have to deal with high or low tempeiaturea in the bn(^t line 
Stan and the nehala. I wuh to take thn oooatian to date that 
Prof Darwin has recently shown as the result cC a moat ]wo 
found mquiry, that swarms of meteorites in aphoe will behave 
exactly like a gas , therefore, what can be saM of the thermo 
dynamics a gas may be said aly of the thermo dynamics of a 


Now we come to a very interestin{, uarl of the tnqmiy 
because it lands us among phenomena winch SO Cu have bera 


as tliey pass from the nebulous to the 

■change during the progress of that evolution But remember, 
that change will not be vuible to one generation of men, prob 
ably not to a thousand generations of men It is a change which 
will require milhons and possibly billions of years for its accom 
pluhment and therefore we must not wnoeiate the word 
•“ variable with any change which depends wholly upon the 
evolution of these vanous stellar c mditii ns But in addition to 
that we can see almost in hours certainly in days, frequently in 
months, sometimes m yeius changes in the light of certam stars 
ind It IS these ^urt period changu which mark out and define 
for us the phenomena of \anahle stars 

Take a star like the sun It is prett) obvious to you that any 
ehann m the sun, such as we see it now, srould require a very 
considerable time for its accomplishment so as to be obviously 
visible to us all Imt if you take twi bodies like the sun you 
might imsinne a condition of things in which one body would 
come exact!} m the line lietween the esrth and the other body 
ind would so eclipse the further me There yon have at oaee 
the possibility of an echpse due to the passage of one body in front 
of another and therefore of a vanauilily which depends upon 
■eclipses So much for two bodies like the sun but we know 
that m vanous parts of celestial spi e some of the stars have 
run through their lifeof light and exist as dark bodies Obviously 
we should get the same eclipse phenomena when dealing with 
sjRL star like the sun and another dark bod> provided ilways 
that the dark laxly came and eclipsed (he light one That is a 
lery well known and accepted cause <£ vintbi it} ami one of 
the most obvious cases of thu kind we Iwve in the star Algol i 
There we have two Ixxlies a bright and a dark one and a I 
■diagram will give us what u called the light curve the curve m 
sbcating the variability brought out I ) such a condition is that ■ 
I refer to When we uime to examme the light curve of a body ' 
like thu we find that the luminosity of the star remains constant 
for some considerable time in relation t > the period of varubihly, 
ind then it suddenly decreases It almost at once— in an hourur 

two— goes up again continues then for another pedbd and 
suddenly diminishes again (Fig ’*9) 
bpectroscopically we can inquia into the question as to 
whether there u or u not any physKaLchange coonocted with 
thu Obviously, if it u merefy ^anwllfli^ there should be 
^ physical duum, and therefore no cIhum m the spectrum 
Hm, by the Vindneas of Prof Pickenng, I can show vou two 
molagrapbs of the spectrum of this star, when it is most 
lumuion^ and when it u least Inminous, and the spectra of those 
tw conditions ate, you see, quite nmihtTf The-woad lines are 
alike , in other dark hdlsrHito there is no change Therefore, 
speotraacopically, we are lustlfied tn taynig that the theoiy that 
vandnhty u caused by eclipses is a perft<% lustifiable one 
But supposing we consider no longer two bodies like the sun, 
fx even one sun and another body more condensed and colder 
than the son but two not eompletely condensed meteontie 
■'wmmu, vanous probabilities never liefore considered will he 
open to our inquiry 

^ may take the remarkable case of vanabibty presented to 
SIS by one of the brighter stars in the conafellation of the Lm, 

$ The spectrum of thst star has been veiV careqtly 

studied, and IfyiJu will look at the details nbw on this diwgitUh 
will see a aenea of the moat maryeUoua. spectral changes 
showing at once that we arc not in the preveiioe of phenomena 


It all aunilar to those j resented m the hut star examined. Fig 
M shows the light curve of jB Lyne, which when at ita lowevt 
bnghtneiaia a ^ magnitude star, and at ita greatest bn^dncaa u 
a 3a magmtttde star the changes gomg through one maiputudc 
In thu scale you see that the chanm are run throueh in a penod 
of thirteen days h roni the penod of the greatest ol»cufaw» of 



light, in nearly three iU>s we Ml Ip the highest luminosity then 
t the suth day we get to whA is called a secondary mmtmum, 
t the Iq^t hu gone down a Int, but not so much as it hsd done 
'*« beginning of this light eyde , then it goes up again < 
00 the tenth day we get a maximum oT light such as s 
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thirteenth d»y, or thereahouU, we get to UMthcr auniamia ud mimmum the tpectmm of « Lym (3) becomee more like tbet of 
then the cycle beguu again Aendeted with theee chum we Risel (4) the difietencee at theie tmtee betog nwinly m the 
have conndeiable changet in the apectnim We have been intentitiei of the hne« The photopaph of the ep ect ni m abotit 
fortunate eno^ to get aapec^ of thfa marveDotu star for the tune of second niaxhnnm (5) ihowa that there are two apectm 
every day mctued in this pmod of change, ahhoivfa of course disidaced with respect to each other The nectniin dimaced 
the photqgiapiis have not been taku m a pm^ of thirteen to the less refrangible side is shown to resemUe that of RIgel, 
days r m ten periods of thirteen days, fant by knowing this while that displ^ to the more refrangible side doedy re 
pinod we have been able to place Om ddferut photogimphs semWes Bellatru 1 do not profess for rme moment to imag^ 

that all the conditicms ct variability m that 

■ star have been thoroughly eaplained, but 

we know enough to say thu it is something 
quite difiiuent from the condition whin 
obtains m such a star as Algol Also, 
from the feet that we are dealing with stars 
like those in Onon we know that we have 
to do with more or leas condensed bodies 
bodies not so condensed as the sun is, but 
still cendensed enough to be called stars 
without fear of making any great mistake 
But m this class of condensed bodies 
we have only really touched one part of 
the sul^ect because if that condition holds 
for bodies which are condensed it will not 
have held good for them ud for others 
when they were less condensed thu they 
are now How thu cu we explain the 
variability of uncondensed swarms 7 Fig 
ja shovrs this 

Here we are dealmg with two swarms 
so sparse that they may be almost con 
judered as nebulnc and wl will suppose 
that round the denser and larger one a 
smaller r ne is moving m the orut repre 
tinted on the diagram You will tee that 
for a considerable part of the orbit the 
smaller swarm cu perform its movemut 
al ng the orbit without uy chance of 
running up against uy of the constituuU 
of the pester swarm but when that bttle 
swarm has got to go round what is called 
the penastron 1 r the region neareat the 
cutre of gravity which is occupied by the 
dtnsest portion of the primary swarm it 
IS impossible that it cu get thnnigh with 
ut a coasidemble number of collisions 


tn }t LauM of vanabdity u unooadsnMd twar iw 

together so as to see exactly what bBn>eiis We get bright lines 
arm dark Imes, and bright lines changing thar places , but the 
main pomt we have beu able to make out so fer is that wc are 
dealmg with two stars very much like a number of stars that we 
see m the co n ste ll a t ion of Onon In Fig 31 we have photo 
(.rsidn of the spectra of two of the stars m the constdlation 
>f Onon, and asaocuted with them three photogiaifes of 
the spectrum of $ Lyne , from the change in the position ud 
coincidence of these lines we are able to make out that the 


betweu Its own constitnuts and the con 
stituuta of the majonty (I am not talkiim 
pobbes) What will happm? You wiU 
get light and heat placed, forming a variable star which 
will pve the greatest amount ^ light wbu those two swarms are 
closest together, and the least amount of light whm they are 
furthest apart 

You cu imagme also that, instead of dealing with a higbly 
elliptic orbit such as imagmed m Fig 3a, we may have one 
m which the nuun mass is very much nearer the centre of the 
orbit of the smallest swarm, that urfait being much mote 
circular thu m the former case There you will get a chance 
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vanabibty of $ Lyras u produced by the revedutton round each I of a greater number of eoUiaioiis m one part of the orbit than 
other of two stars like certam stare m the oonstellahon of m another, but there will not be aiqrtlung like so great a 
Onon and that part of the 1 ^ IS probaUy cut off by some kind { deference between the nnoihdf of ndlisioiis at the two endsof 

the nuyor axis of the mbit as there would have been m the first 
oiH supposed In that way, therefiarc, we cu explain the 
venalnlity of theae unc o ndent e d awaims, and not only the 
vaaaUhty, but a very co n redeiu t ie deference in the dme of the 
cycle oeciqised by the dmngea and m the intensity of the greatest 
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ot eoBpte , also mat a certam amount or ugnt wmen wntea 
out for us thaae bright lutes is produced at a certam part of the 
light curve The photographs show that about the tune of 
psiac 4 *> minnnnm, the duk line spectrum of Lyise (x) is very 
lipilar to that of BeOatnx (1), whife about the tune of secondary 
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such aa that depicted on the diaKiam, . 

Innunoarty we ahoold get hwht hnea, and m all ptofaability 
bnght hnea of hydrogen, viaiMe in their apectia It ao hap 
peM that Shortly aim thia prediction waa made— and when a 
man of aaenec predicta he doea it chiedy not for the take of 
mfluenang othe^ but to point out whm the path oi truth 
nally liea — I, m common with many other atudenti in this 
country, received firom Prof Pickenng a photograph of the apet 
tnimM t^ meet wonderful of all variable atara, commonly called 
Mim, or tte marvelloua atar (Fig 33) We knew liefore we n. 
caved the photograph what iti k|iectnim would in all probability 
be, but the mteimting point waa to ace whether or not there were 
any teig^t hnea in it You aee there u an obvioua Imght line at 
that part of the apectrum which npreaenta the wave length of 
one of the hydrogen linea , then, is another where the wave 
length of another hydroM line u remeaented, and there is 
another vuy obvioua brif^t bnt m anotim part of the spectrum 
ho that thu photogmph entirely justifies tM prediction that had 
been mode with rmird to thn class of atara And ao well is 
that now lecogniaed that, quite independent of the meteontic 
hypotheaiB, one of the moat charactcnatic features of this ebus 
ot start la acknowledged to be the appearance at the top of the 
light curve — at the moment of the greatest giving out of li^t the 
Mig^t lines of hydrogen and poauUy of other tubstances m the 
spectrum forty old variables of this class show bright lines 
and twenty new vanablea have been detected by the appeannu. 
of bright hnea, 1 e bright hnea lieing acen in them auggaUed 
that they were variable and a further inquiry into the old recorda 
ahowed that undoubtedly their light had varied 

J Nokman Lockykk 

(Tiie toHttuued ) 


'T'lib aummer meeting of the Institution of Naval Architects 
has been held this year in Pans and has proved one of the 
moat successful gatheniq^ of the kind it has ever been our good 
fortune to attend It hod become known amongst members for 

some time post that 

been fbnnea, consist 
both in the acienti^ 

devoted to the meeting was mven up to purely pteosure excur 
siona and enturtainmenta Of these it is not anthin our province 
to apeak, but it would be ungracious on the part of any bngbsh 
journal, dealing with the meeting m any way, not to my a word 
m recogmlion of the merooi hospitality so lavuhly displayed 
by all those connected with the organisation of the prognunme 
m fnuice 

There were three sittings for the reading and dwtusaon of 
p^pen , Liord Brassey, the President of the Institution, taking 
the chair on each occasion Memliera assembled for the first 
time m the new amphitheatre of the Sorbonne, which hod been 
kindly placed at the disposal of the 1 xecutive by the Rector of 
the University of Parts, M OcUve Or6ud Vice Admiral 
Charles Dnpend, President of the Reception Committee 
welcomed the members, and Lord Braaaey responded m a brief 
address aa, 

The follovrang is a bat of the popen set down for reading and 
discussion on the promramme 

“The Amphtade M RoHing on a Non Synchronous Wave, 
by Emile Bertm, Directeur des Construcbaiia Navales, and 
Uuecteni de PEc^ 4’ Application NanUme 
“ On Wood and Comer Sheathing, fiir Steel Shipa,” by Sir 
William White, Director of Naval Conatiuctioa, ana Assistant 
Controller of the Navy 
“The M G Metre," by Archibald Denny 
“ On the utility of making the calculation of the total external 
volime of dupi, and of dmvnng out the complete scale of 
1n>m the tnple point of -new of tonnage laws. 


adidity, from the tnple point of 1^ of toiu^ ^wa, stability 
and load hne,” by V Daymaid, Engineer m Chief of the 
Comnagnie Gfnfnde TianmUantique 
“On^^t SeantHng Steo^,” by B Mortell, Chief 
Sarv^U^’iReoMry of Shipping 

“On Cqnpliiig &tlefs of Difierent Syatema," by PItrn 
ayw^^aymeer in Chief of thev^iOrgea et Chentiera de k 
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“ On the Coat of Warships," by Fmncta Elgsr 
“ On acane necessary conditions for leauting intenae firing in 
water tube bculeis, by Auguatm Nonnand 
“ On the Riclaukie Boiler ^ Mark Robinaon 
M Berdn’s paper, which waa the first to be md, treated a 
highly teduucal subject from a strictly mathemabcal point of 
VMw The antbor pointed out that perfect synchronism between 
the period of rolling and of the svave is piacticaliy a poiely 
theoretical case He refemd to the latest calculationa made 
which bear upon a large number of particular raxes, and also to 
the princtple of the maphic method, whidi has been prevkfnsly 
deaenbed, and whidi is a simple extenaiim of the metted 
employ^to determine On. amplitude of rolling on a syiudiranoiis 
swell The aulqect is one of extreme inteieat, but we foor we 
must refer those of our readers who are not acquainted with it to 
the pnbluhed paper m the volume of the “ Tranmctions " of the 
Insntutioa It would be impossible to give an abstract of M 
Bertm a mathematics or, indmd, to moke the matter clear with 
out the dtagrams which accompanied the paper One result 
however, which may be quoted, is that M Bertm confirms the 
facU brought out by Sir William White as to the great increase 
of cRiciency of bilge keeK m large as compared with small ships 
This, as our readers are sware, came somewhat aa a surprise to 
those engaged in these matten M Bertm states “ We find 
therefore, m lalge keels a more powerful method of checking 
heavy rolling than has been foreseen In a diflerent condition 
of things, mt liquid provides a more rapid means of extinguish 
mg snwl rolls thsn could have been foreseen from any ouenfat 
tions fimnded on the known properties of liquids M Bertm 
states that the question upon which he treats is one that cannot 
be solved by calcnlation , accumte observations mode at sea are 


he Im written on the subject now under consideiatibn was read 
m his afaaenoe Hu lesppnnmce at the meetings waa the 
occasion of a very geneml muhnnd: of enthuauum on the nut 


^ .. paid a handsome comphment to 

the author by coupling hu name with that of the late Mr 
hroude 

rhe next paper read was Sir William White s own contnbu 
tion on sheathe ships Thu, aa the author pointed out, was a 
direct contrast to the paper lau read, being ot a simidy practical 
nature As is well known, the purpose for which steel vessels 
of war are sheathed with wood, u m order that they may be 
coppered and theu bottoms may thus be preserved from finding 
It u needless to say that the wooden pliulking u appbed as a 
means of preventing ^Ivanic aetiun between the ctqiper and 
steel In order to eflect thu, it u neressory that the planking 
should be water tight for sea water, m contact both with the 
copper and the steel skin would set up galvanic action It may 
be ststed, however in passing, that if the sea water u not m 
circulation, the galvanic action will not be mtense orcontmuous, 
which IS a fimt that might be ontKipoted tn order tomake the 
planking water tight, it aras ormmolly thatft^t neceasaty that a 
^ble skin shouU he ased, and vOiy elabante precautiona were 
taken m legard to fostenings. Sir WiNlam White, then Mr 


necessary, and that mth proper care a smgle skin could be mode 
to answer the purpose reqidfed In thu ne was opposed by a 
large number of emment autborities, but having the courage of 
hu eonvictiona, he introduced the new system into Ilet Majesw s 
Navy Tile remit has justified hu anbapatiofu, for after 
several years experience the hulls of ships thus shodhed have 
not been found to sufler 

Mr Archibald Denny s paper described a small instrument he 
has mvented by srhich the metacentnc hei^t of a veatel can be 
aaceftauMd It u mtended for the use of captains of ships, so 
that they may ascertain the stobilita vessels under 

vsnous conditibns of load and trim The instrument u simply a 
sphu le^ pivoted at one end and adjusted at the other, by 
mmms vi a tmerometer screw Thu catnbmed with a dla 
gram gives the vobie M O The mediod of using the mitni 
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nuiK Ik given in dct-ul in the peper, and u i niiHf clear by oteaiu 
ft diagnnu 

M IMyinard t paper wa> of a conunercial rather than a 
scitniific intereit We all recogniae that our tonnage Uwk are 
inunaloiu Unforlunatily they have become au interwoven 
«ilh our conmercial ayitem, that it would require nothii^ 
«.v. than a revolution to ledncc them to a common aentc 
standard M Dayman! commands our admiration by t 
Lourogeoiu attempt but t ' • ' 


The butt two papers of the meeting were on the subject of the 
hour, water tube boileis. M Normand, the well known builder 
of torpedo boats at Havre, and one of the most scientific and 


would mtroduce undesirabli 


r tonnage ai 
■nableTmt a< 


e whole estemal 


: atandpoii 

indicated by the title, he 
volume of a ship in 

well as stability This . , 

of the undesirability of inch a law, it may be pointed oui mat 
the tendency of the ship designer working <br commercial ends, 
as all deai^era of mercantile vessels must do, would be to 
stmt engine accommodation to the manifest danger and dis 
comiurt of the engineering staff The subject, u, however, 
one which we need not pursue 

Mr Msitell s contnbution was one full of informstion and 
nstiuctum to the designer of light draimht vessels Its value 
consisted chiefly in the thirteen plates of dlustratioa containing 
details of construction of a lar« number of vessels dtugned 
for shallow water navigation Tile descnptions which sccom 
jianied the illustrations were also of mat practical information 
M bigaudy s jsipcr, on coupling: boikn of difierent systems, 
was a Imef but instructive contribution 1 he introduction of 
the water tube boiler, which may be said now to be complete in 
the case of small and exceedingly fast war vessels ajipears likUy 
■ ' ’ :ial descnjjtton 

Id the 


e that caution should be observed when risks have 
run By the system advocated by M Sigaudy, the nsk u re 
dttced to the smallest dimensions In a tug boat built by his 
Comjpauy, an ordinary cctuni tube marine boilu it combined with 
wo water tube boilus The engmeers of the vessel have there 
fore a steam generator at their disposal which they thoroughly 
understand, and which is sufficient to supjil} stism to drive the 
boat at moderate speed Should the wattr tube luilers fail, 
therefore, they would not be left helpless One odvantsge of the 
water tn^ bmlen is that steam can be raised very qui^y, and 
thii n a very desiratde feature in a tug which hak at (imea to be 
used in caaes of emergency The time occupied upon two trials 
n raising steam was respwlively as and 33 minutes The con 
sumption of fuel was 1 yS lbs jier horse jiower per hour, which, 
It DIM hardly be said, is a veiy satisfiictory result No trouble 
has been found smee the tug has been used to arise from 
combination of the two systems of boilers In the discuss 
which followed the reading of this (wper, Mr \ arrow suted that 
a similai system hss been adouted by the Dutch Ciovemment m 
some cruiseta tbeyare having built These vessels are naturally 
of much larger sue than the tug boat described by M Sigaudy 
and their truds will be looked forward to with considerahle in 
lerest ^ the naval world 

Dr Elgar’s paper, on the cost of war ihiM eonstituted a new 
dejxuture in the annals of the Institution It has generally been 
constdered, if not expressly suted, that financul questions an 
tabooed by the Institution In the case of (lovemment vessels 
doubtless more Istitude should be allowed, but in any event it is a 
diflicult thing to exclude money consideimtiwis from discussions 
on sutuecU which have a commercial bosu After all, ships 
are built to earn mon^, and even the designer of war shiju has 
to keep the question of cost incessantly before him It would be 
nsdeu, for mstance, suggestnm a new form of manne eiqpne, 
however pcrfcct fmm a acwntitK porot of wevr or economical in 
lU workiw, if Its first cost were to be predubitive In the dw 
cussKHi whldi followed the reading of the paper, views similar 
o theae were expressed by promment mejnben of the IniUtotMui, 
and It M probable that more latitude will be given for the future 
in thu respect >or our own port, it will be impossilde to 
anstiBct, in anything like reasonable space, the vest quantities of 
figures given the author eC ^ p^per His analysis of ^ 
sut^Kt was very complete, and It may he stated, bn^, led to 
the happy conclusion that dockyard built war veaels ate costing 
lees ition tl^ did of oM, relatively to the work put into them 
It may be lUted, although Dr Elgar fiuled to point ihefoct out 
in his papa, that this happy state of aftire w U^y due to the 
go^ won he hnneelf did when Director of Dockyards 
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sttolysu of the points which should be ofaeorved in deeignuig a 
water tubt boiler Naturally, arculation occupied hie chief 
ettention, and it may be said briefly that if suflhaent activity of 
circulation of water and steam in the boiler can be maintain, 
that boiler is likely to he an efficient steam geneutor How to 
obuin such circulation is a complex and disputed question, and 
hett we find our own great authority on the subject, Mr 
Thomyerrtt at issue with the author of the paper Mr Thorny, 
croft, as IS well known is a strong advocate of above water du 
char^ into the steam drum M Normand, on the other hand, 
u^uds“dTowneil lubea The sul^ect is a large one, fiu too large 
for ductusum in a report of this nature To us it appears that 
M Normand is not warranted m all the assumptions upon which 
he bases his conclusion and further it may oe said that Mr 
Thomycroft has experimental data on bis side in mointainuig 
that the circulation of water is more octave with above water 
discharge than with drowned tubes M^hether with the latter the 
circulation is sufficiently active for all practical purposes is of 
course anrthcr matter the bearing of which it remains for 
msctical experience to prove For, like the problem M 
Bertin attacked m his pajm it is not solvable by theoretical 
analysis 

Mr Mark Rohmson in hiv paper, desenbed a very promising 
form of water tube boiler which nas been introduced in h ranee 
by M Niclaubse the mventor Without illustrations it would 
be utterly iropossihle to make the design clear , but it may be 
sau) that the princi|de followed is timt of the Field tube, in 
which ciiculatKm is jiromoted by meant ot a pipe inside and 
coaxial with the heating tube C uriously enough, however, 
the tubes m the Niclau^ boiler are horizontal, or approxi 
mately horizontal sr that the circulation is maintained in the 
“header which is divided by a diaphragm the difference be 
tween the sjienfic gravities of the water, or water and stevm, 
contained on each ^e of the dtaphragm causing the movement 
of the water This boilet appeaia to be one of gievt jitonuae 
amongst water tul e boilera m ntuations where the highest 
evaporative efficiency is not required It is however, m these- 
positions Ihst the ordinary return tube boiler is strongest 
Whether it will be supplanted by a water tube boiler remoiiu 
to be seen but should such be the case, the NiclauHc lioiler 
has the anpearanee of being a formidable comjietitor 

No -uxouDt of the Pans meeting would be complete without 
reference beui|, made to the bmtifiil senes of jfootomrojphs 
shosro by M Bertm in illustration of the movements of snips in 
a sea wave These photographs were taken 1^ the method 
devised by M Matey, to which reference has abeady been 
made in these columns A dozen or more different views are 
given of a ship dunng its jiossage through a wave and the 
whole movement can thus be fixed and anafysed The value of 
such data to the naval ardiitect is, of course, immense In 
connection with these photographs, which were shown on the 
screen there were also exhibited some very beautiful projections, 
of pbotograjihs in colours These were shown by M Charles 
Comte, one of M Matey s assistants The subject u one which 
has been attracting attention of late, md has Wn referred to 
ebewhere in these columns 


TN resjxmse to several requests from both teachers and students. 

for suggestions as to proUenu that can be taken np m 
^ysieal laboratones. Prof devdand Abbe gives the ftfilowing 


eveland Abbe gives 
m Mtttorohpm Tttu 
to Prof C F Msrvi 


sabjects, in the Amencan 

The initialled subjects are dw 

SUBJBTTS 10a EXPBBIMKNIAI INVESTIOATION 
(1) The mternal sensitiveness of thermometers, or the length 
of tame required to bring the top of the thermometer ctfiumn to 
the prqper reading when tha external stttfocc of bulb and stem IS 
kept at a constant temperatuie below, or above, some imbal 
tenpeiatnre 

(i) The influence of the srind on the prenure within a room, 
or other cloeed space contaimag a barometer 
(3) The mfluence of the condition of any suifiMe (as to 
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diemiml nature, deannen, and duM) upon the deposiiion of 
dew and the determination of the dew point 

(4) The behaviour of the wet holb thermometer, when covered 
with water, m an atmotphere of eater vapour and of ice vapour 

(5) The influence of radiant heat on wet bullis covered with 
ice or water 

(6) The mcreaie of the reading of the wet bulb thermomitLr 
due to any comprevaon that may rcfiult from the formati in of 
the ice film on the mualin covering it« dependence on the 
mualm rather than on the ice 

(7) The detenmnation of the tension of water vapour and ice 
vapour at and bekiw freezing 

(8) The rate of diffusion of ice laiiour aa dutinguished frim 
aqueous vapour, and also the rates of evaporation from ice and 
water at the same temperature 

(9) The condensation of vapour in a region free from sihd 
nuclei, and after the temperature hss been muced to or below 
the point of saturation so that the vapour is in a state of unstable 
eiiuuibnum 

(10) Ihe change that can he prxluced in the pressure and 
temperature of a confined volume if duU Jrtt ‘ diy saturated 
1 or other vapour by the introduction of dust [larticles 

I 1 1 . 


having various chemical and i: 
seeret of the -iction o' ‘ * 


iiical and physical properties This is t 
of the ‘ cloud engine ' of Montgomery 


(11) Invention of improved and practical methods of obtaining 
the moisture contents of the air — es|iecuilly at low temperatures 


( 13 ) Invention of r 


I barometers and 


hyp imeters adapted liy their ac tiracy their extreme lightness 
and Ihe quickness with which they respond to atmospheric 
changes, to he earned up by Ixill ■ ns and by kites in investiga 
tions into the condition if the higher atmosphere — C I M 

( 13) The development and perfecting of the art of c instructing 
and flying kites with a view of rendering this practically applicalile 
in investigations of the condition of the atmosphere at moderate 
elevations — C h M 

(14) Invention of improved snd practical devices fir the 
r^stiMion of sunshine and cloudiness Ixilh day and night 

(15) Invention of devices recording exactly the beg^inmnes and 1 
cndtnn, amounts and rates of [ reci[Hl ition ^e C I vt 

(16) hxpbination if the foruuti n f tee needles in gravelly , 

soil and determinsli in of the amount of heat v 1 1 moisture | 
retained at the earth s surface bj this f rmation | 

(17) Explanation of the < rigin f the holli w tubes in the ice 
ne^les and the similar h dlow tubes m snow crystals and the 
analogous holes in hailstones 

(tS) The connection lictween atm isphenc conditions aiul the 
formation of snow crystals of different shapes and si/es 

(19) The laduting and conducting j iwers of layers fsniw 
freshly fallen or old and granulated 

(ao) The radmtion and alisorntu n f heat by dustless dry 
air snd also by ordinary atmosirtieric sir contaimng dust and 
vapour or tee particles 

(ai) Investigation of the formula f n computing the vel NSty | 
and the pressure of the wind from van ms forms of anem imeters ' 
especially the whirling the pressure and the suction anemo 
meters 

(33) Invention of the mist convenient and cheapest form 1 
of nephotcope for determming either direction or velocity or ' 
both these elements of the mc 4 ion of the clouds. I 

(>3) Investigation of the correction to be made to the record 
of the ordinary cyhnchkal rain and snow gauge for the effect of 
the wind in drifting the ram snd especialfy the snow 

(24) Study of the teaiMiature of the soil at different depths 
from the suf&ce layer down to three feet and under different 
conditions, os to mbMtire content sunshine, and wind 

(35) Invention of better methods of determining at any moment 
the tempmture and moisture at any depth in the soil 

(36) Determinabon of the quantity vf water evaporated from 
natural suiioccs, especudly ocean water ice or snow, fresh water 
and ftiKsU or cuhivated fields and its relatioa to humidity, 
temperature, and wind 

(37) Improvements in the actmometer and a senes of deter 
minatioas of the amounts of heat received at any pomt, both 
from the ion directly and from the clouds and the atmosphere liy 
refleetton or mdauton 

(38) Observations of the poburisatidh and the intensity of blue 
sky hf^t snd compaitson with optical theories 
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(39) InsmimentRl n eth ds for recording some f the various 
chemical effects directly i r xluced by sidor radisii n and which 
ore of special unportancx in tht growth of planis the decomposi 
tinn of the soil and the purification of water 

(30) A senes of dettni invlinns or, still better a ctmtinuoiu 
record of the simulimi ns differences of electric potential 
between the earths surface and several points in the free 
atmosphere, one hun ired feet apart, verticall} mendionall), 
and pnnie vertical!} 

(ji) A snmlar series f r several points beneiih the earths 
Mirfaee as to their elertr magnetic e indition and a correlation 
of the distribution of eletine t nditions with the electnc currents 
m the oir and the earth 

(32) A study of the scmlilhtion < f the stars and its relatinn 
to atmosphcnc condibons 

(33) A study of the apparent acoustic opoi ity of the atmosphere 
at certain (dam and times 

(34) An explanati m of the s imds stiending laige aerolites, 
and an explanabon as to what ma> be learnefl therefrim regard 
ing the upjier atmos|>here an I in regard to the improvimem of 
fog signals 

(3ST a study of the fi rmvti n of halos p.irhel« and cor na 
by the action of snow crystals and water dr ips on sunlight 

(36) Investigation of the first step in the process of convectu n 
as It occurs m the free atmosiihere by which small currents of 
warm air rising as slender rolls snd whirls mix with the cooler 
air and art broken up within a few feet of the earth s surfset 

a determination of the limit at which such cone ettiun liecomts 
inappreciable 

(37) A study of the larger eonveetim currents their relati in 
to the honrnntal motion the extent to which they ret ird and 
accelerate the motions or increase on 1 ilecresse the pressures in 
the upper and I wer strat i 


/'//J' Ot WAACrs' 

the five rdinary senses recognised m ourselves uid most 
' ' higher ammsis insects have, lieyond all doubt the sense 
of sight an 1 there can be as little question that they jxissess the 
senses (f touch taste smell and Wring Net save pe>hs|x> 
that c f touch none if these senses as nowsaed by inserts can 
be stnetly c impared with our own while there is the best c f 
evidence that insects p wsess other senses which we do not ind 
that they have sense oqruivwith which we haven netoc impare 
He who tries to comprehend the mechanism of our own senses 
the manner in which the subtler sensations are conveyeel 1 1 the 
brain will realise how little we know thereof after all that ha>> 
been wntten It is not to lie wondered at therefore that authors 
•diould differ as to the nvliire of many of the sense organs of 
insects or that there sh mid be little or no absolute knowledge 
of the manner in which the senses act upon them The sclution 
of ps}rhical problems may never indeed he ibtamed s 
infinitely minute arc the ultimate atoms of matter and those 
who have given mist altentun to the subject must echo the 
sentiment of Lulibork (hat the pnnapal impression which the 
more recent works on the intelligence and senses of animals 
leave on the mind is that we know very httle indeed, m the 
subject We can but empincally observe and experiment and 
draw conclusions from well attested results 
Sight — Taking first the sense of sight, much has been wntten 
as to Ihe urture which the compound eye of insects produces 
upon the brain or upon the nerve centres Most msetu which 
undergo complete metami rphoses (xissess in iheu adolescent 
states simple eyes nr ocelh ind sometimes groups of them of 
varying site and in varying situations It is cufficult if not 
imposable, to demonstmte expenmentally their efficiency as 
organs of sight the probabilities are that they give but the 
frmtest unpresoions, but xhcrwise act aa do our own The fact 
that they are possessed only by tarwe which sre ex)iosc(l more i r 
lus fully to the light whue those Isnre which are endophytons 
or otherwise hidden from light generally lack them M in itself 
proof that they [lerfmrro the ordinary functions of sight however 
low m degree In the imago state the great majority nf insects 
have their simple eyu >n addition to the compound eyes In 
msny cases, however the former sre more or 1 m covered with 
vestiture, which is another evidence that their function is of a low 
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ider, and lend* wiight to the view that they ore uiefui chiedy for In ahort, tbi» u the one tenee which, in lU m mn ife i t a tio ne, may 
near vision and m dork pbcLO. The eomponwl eyes ore prominent be conceded to nsemUe our own Yet it » evidently more 
mdodjasbahlem proportion os they oieMtcrvice to the apectes, os j specialised in the maxillary and Waal polpiimdtte tongue than 

“-V^TittJeconbe 

le sense of taste m u 

se may be confidently predicated fiom the 

le m the ( 

» may be 

I of the special trophul 
orgoiu which have no counterpart among 
vertelnates Indeed, certain pits in the 
epijfoaiynx of many mondibulate insects and 
in the lignla and the niaxiUte of bees and 
wasps ore conceded by the authonties to be 
guktatoiv 

Smell — That insects possess the power of 
smell IS a matter of commm observation, 
and has been Lxpenmentatlv proved The 
many experiments of I ubbock upon ants left 
no doubt in his mind that the sense of smill 
IS highly develop in them Indeed, it is 
the acuteness of the sense of smell which 
attracts many msects so unerringly to given 
nbiects, and which has led many persons to 
believe them sharo sighted Moreover, the 
innumerable glands and special < 
secreting odours fiimish the 


(after U ill and Danny) e orsi i 
seise runs of obdonunal onpeMsgi 
Peru (after Pacluud) i tli g 
lit ry sapnnttts of Metonenw 
1 same (afte^Oraber) a d 


1 1 r Sensory Orga 

dugnunmuie seuio . 

SI^I Miblmtha (after 

Lbryennla r smsll ui on — 

of sene ry cir of insesi (after Mull and Demy) 
fore III 1 of this loeutt d dia^amnuiie sett on 
appar uus of f itoptenus seen ir m inner s de shi 
ganglion stigma a id pen i g id clos ng mi stle i 
membra le (after I raber) All very gre tly enlnrgco 

Witness those of (he common h msc fly and of the Libellulid'e or 
dragon flies 1 1 is obvi nis from the structure of these compound 
eyes thit impressions through them must be 
very difleant from those received through 


. hoTtsighled and i 
eive stationary objects impiertectly, yet tl 

j i 


a of tympa 


which the osmotenum in Popiliamd lorve 
ind the evcrsible glands m Foroigyia are 
f conspicuous txampln are intended lor pro 
^ tection against mimical insects w ether 
^ animals , while others, possessed by one only 
r) of the sexes are obviously mtendea to please 
1 1 r attract A notnble development of this 
kind IS seen in the large gland on the 
hind legs of the moles of some species 
the y,Imd being a modifleation of the tilna 
" abortion of the tarsus, as in the 


compound eyes art lietter I 
— t eye for apprehending objeets set 


f they show 


m relief or in motion and < 
keenly sensitive to colour 
Sofarosexpenmentshaveg n 
that insects have s keen colour si 
here ogam their sensations ef colour are 
diflTerent from those proiluced upon ua 
Thus, os Lubbock has shown ants aro very 
sensitive to the ultra vnoltt ra)s of the spec 
tram which we cannot perceive, though he 
was led to conclude that to the ant the 
general a^iect of nature is presented in an 
aspect ve^ diflSeient from that in which it 
appears to us In reference to bees the 
experiments of the some author prove clearly 


_J indeed mij^t be espectui 
when we consider the port they have pU}ed 
in the development di flowers White these 
expmmeots seta to show that blue is the 
bee’s fa«| — “■ ' ••••' -* ' 



a — tMiuoiy Organa in li 
■murr (alurhmilb) s 
in Vespa (after Hauser) 


„ t Mtlller’s experience m nature, 
nor with the Mterol experience of apianans 
who, if asked would very generally agree 
that bees show a preference for white Bowen 
TmuA —The sense of touch is supposed 
to reside chiefly in the antennae or talers, 
though It requins but the simplest oMerva 
tioa to ihow that with soft bodied miectt the sense restdes in 
any portion of the body, very much os it does m other anunols 
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ens ry pita on anunnm of yonng winglaaa A/tu ieru 
lell u May botlls (after Haiiatf ) c ornn of mwU 
^ oiinuu of Tinmei damfet • tibial aaouoty organ 

. , S atnaory pits tftonua (after Stdiaa) • organ of Uole m mositbe 

of (after Will) P oipon of toato in lobtiim of oom* \itact (after Will) , o 

organ of sni^ in Caioueaua (after Himaer) H, teaiaty plloae dcpraoslom on Ubw of Tomea 
(aftnStokea) i Mrudnal partMaofaatcniM ^ ifjprim nsgma^ t oork-ahoped ocfant 
( oiuersic I tuba m pomnor duunberisftw I ubbobk) x, teoguuduul saefion thrag|d> 
portion of ftollMlum ofaMamim of werker bce^ihbWiiig smiaory hairs and supp^ eUaotary 
organs (aftcsCbesbin) All very grndy tnlarged 


Lnropeaiiir dsrAwCDaodourownif AatpVitn(Stittdi ) The 
p ees eii ion of odonferous'^ands, in other words, implies the poe 
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iMPOii of oUactorjr oqpuu Yet there n amoiig meeetf no one 
kpecuheed cd&ctoryoisui u among vertebntea , for while there 
u coochurre ptoof that thu eenae reetain the aoteniHe with many 
inaaeta, eapeoally among Lepidopteia, there m good evidence 
that m WNiM Hymenoptera It ukiadiaed inanampollaattbe baie 
of tlM toagne, while Oraber givca reaioos for believing that in 
certain Ommptera (BlattKbe) it u located m the anal cera and 
thej^pi 

In remurd to the tenae of hearing, the moiit canial 
otpeninentatioa will ihow (and general experience confimu it) 
that moat insecti, while keenly alive to the dightett movement! 
or vibrationi, are for the moat part deaf to the aonnda which 
affect na That they have a venae of aound la equally certam 
but Its lai^ la very different from oura A aenaitive flame 
arnuiged for Lubbock by the late Prof 1 yndall, gave no reaponac 
from ante, and a aenaitiiemicTophune, arranged for him by Prof 
^11, gavt record of no other aound than the patter of feet m 
walking But the moat acnaitive testa we can expenmentnily 
aj^y may be, and doubtleva arc, ton groa to adjnat themselves 
to the finer aentilHhties of auch minute, active, and nervous 
creatures There can be no question that inaecta not only pro 
duce sounds, but receive the impression of sounds entirely 
Uyond our own range of perctptirn or aa Lubbock puts it 
that “ we can no more form sn idva of than wc should have 
been able to conceive rtd or treen if 
the human race had been blmd The 
human ear u sensitive to vibratioiia 
reaching at the outside to 38 000 m a 
second The sensation of red is pro 
duced when 470 millions of millions of 
vibrations enter the eje in s similar 
time , but between these two numbers 
vibrafions produce on us only the sin 
salion of huU Wi have no especial 
organ of sense adapted to them ' It 
I quite c 

— . j pr,Kiuc 

' the abdominal iv._... „..v 

le fact that 

w many insecu have the power of pro 
ducing sounds that are even audit I ( 
us, IS the best evidence that thiy 
possess auditory organs Thue are 
however, nevir voi^ but are utuati 1 
upon vanons parti, of the body or up n 
different members thereof 

Sputal StHM attd 6tnw Organt — 

While from what has precede it is 
somewhat ddficult to compare the more 
obvinas senses possessed by insects with 
our own, excem perhaps m the sense 
of touch, It IS, I repeat, just os obvious 
to the careful student of insect life that t k 
they pos se s s special senses which it is 
dif&mlt for us to comprehend. Die 
sense of direction, for instance, is 
very marked in thi social Hymena|Xera which we have been 
coandenng and in thu respi^ msects remind us of many 
of the low vertebrates which have this sense much more 
strooglv developed than we have Indeed, they manifest more 
especUly what has been referred to m man as a sixth sense 
vu a certain Intuition which is essentully psychical, and which 
undoubtedly serves and acts to the advantage of the spiaes as 
folly, jperhapa, aa any of the other senses Lubbock demon 
strated that an ant snll recognise ont of its own colony from 
among the individaalaorknQuierooknw of the same species , and 
when we consider that the members of^a colony number at times, 
not thoownds, hut hundreds of thousands, thu remarks^ power 
will be folly appreciated 

T ^ nentB r fenmtCT w ^bhiid.^Mid can have no sense of^^t 

mwe buildings, and puhrenoe various ports of elaborate fomiture 
without oooe gnawiqg through to the surface , and those species 
which use clay, snll W up theu borrowings to strei^hen the 
wpporta of stmetares whioi muht otherwise fall and mjure the 
msecla or betray their srork The bat in a lighted room, though 
hUnded os to sight, wfU fly in all directions w^ such swiftnets 
— 1 „a.nn.,g ertamty eff cosipussiois. or contact, that 
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sense whicbi whilespparentlycombinuigtoiiiearthcotheracBses, 
has manyattnbutes p^lur to itself, and however difBcak it may 
be for Date aaalyae the remarkable sense of direction thereeeabe 
no doubt that many insects possess the power of commumuatlng 
at a duttnee, of which we can form some oonceptiun by srbat u 
known as telepathy m man Thu power would seem to depend 
neither upon scent nor upon heating in the ordinary under 
standing of these senses but rather on certain subtle vibrations 
as difficult for ns to comprehend aa u the exact nature of elec 
tncity The foct that men can telegraduoUly tmnsmit SDUud 
almost instantaneously ar und the globe, and that bu vent 
speech may be telephonically transmitted as quickly aa uttered, 
for thousands of milts may suggest something of this subtle 
power, even though it fiimub no explanation thereof 

Phi power of sembling amongu cirtain moths, for instance, 
especially those of the family Bombycid i, iv will known to 
intomologists, and many remarkable inatancis ire recorded I 
am timpted to put on rterrd for the first tune an individual 
cxpenence which venr well illustrates this power, as on a number 
of occasions when I have narrated it most persons not fiimilwr 
with the ^eml fimts have deemed it remarkable In 1863 I 
obtained mrm the then Cnmmusionct of Agncultnre, Colonel 
Capron, tgm of Sarnia tyuthui the Ailanthus silkworm of jfaixm 
which hadbeen recently intnluced 1 ^ him I was living in 



Chicago at the time and in my garden there grew two Ailanthus 
trees, which were the cause of my sending for theafoiesoid eggs 
I lud every reason lo believe that there were no other eggs of 
this apeaea received in any i«rt of the country within ha ndreds of 
miles around It seemccl a good opportumty to test the power 
of thu sembling and after rearing a number of larViC I carefully 
watched for the appearance of the first moths from the cocoons 
I kept the first moths separate and confining a virgin female 111 
an improvised wicker rage out of doors on one of the Ailanthus 
trees On the some evening I took a male lo another part of the 
ci^, and let him loose having previously tied a nik thread 
around the base of the abdomen to insure identification The 
distance between the captive fenude and the released male was 
at least a mile and a half and yet the next morning these tuo 
individnals were together 

Now, in the moths of thu fiuaily the male antenna; are 
elaboiutely pectinate, the pectmotiom brood and each branch 
miMitely hdry (see fig S a) These foelen vibrate inccsaanily 
while m the fen^e, in which the fcelers are less complex, then 
u a oindlar movement connected with an intense vibration of the 
whote body and of the wii^ There u, therefore, every reason 
to beheve that the senae u in some ymj a vibratory sense, as, 
indeed, at base n true of all senaea, ana no one can study the 
wonderfully diveisifitd structure of the antenna, in inaects, 
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is|Kcially in males, as very well exemplified m some of the 
Kimmoner gnats (sec hig 5,sf, #), without ieefaim that they have 
l>Len developed in obedience to, and as « result of, some such 
sulitle and utuitise power as this of telepathy Fvery munite 
nmification of the wonderfully debcate feelers of the male 
mosquito, in all probability, puuatet m reapmse to the piping 
sounds which the fcmalt is Known to produce, and doubtless 
thnnigh considerable distance 

There is every instification for bdieving that all the subtle 
losmic forces involscd in the generation and development of the 
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UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE 

CAiiBRii>(.K —The Harkness Scholarship m Geoli^ has 
been aaarded to Arthur William Rogers, of Christ’s Cofl^ 

Mr J S Gardiner, of Gaius College, has been chosen to 
occupy the Umversi^s table at the Naples Zoological Station 
for SIX months from October l 

The Ncwall Observer reports that the fine spectroscope 
designed for use with the Newall Telescope is now ready, and 
that the preliminary trials of it have been satisfactory The 
mounting W Uen made by the Cambndim Scientific Instrument 
Company, and the optical parts by Mr Brashear, of Alleghany 

Mr i Darwin Mr W G r Ulis, Prof Iiveing, Mr T 
B Wood, Prof M Foster, Mr A FichhoU, Mr A t 
Shiiiley, Mr ( Warburton, Pnd Hughes, Mr P Lake, Mr 
O P I ishcr, Mr J Owen, Mr R Menxies, and Mr C B 
Fisher, have Uen appointed I xammirs m the Science and Art 
of Agriculture for the Lnivenuty Diploma The examination 
will be held in July 

Sir David L Sdumons, Bart , hss founded, in connection with 
Caius College a Scholarship in F ngineenng Phe first award 
will lie made in October The value of the Scholarship iv 
a year for three years The Salomons Scholar must become 
a candidate for the Mechamcal Sciences Tripos Appbeations 
for further inf irmition should be inadi to the 1 utors of Cams 
College 


highest arc equally involved in the production and luilding up 
of the lowest of oiganisms, and that the cample ving and cum I 
pounding and specuilisatiun of parts have gone on in every 
possible and conceivable direction, according to the speeles 
^e highly developed and delicate antennee in the mate 
Chironomus, for instance may he likened to sn ixUmal bram, | 
Us ramifying fibres eorres|)onding to the highly eomplie itcd |>ro 





cesses that ramify from the nerve cells in the internal brains of 
higher animals, and responding m a somewhat similar way to 
external impressions While having no sort of sympathy with 
the fimlish notions that the spintnalists proclaim, to edify or 
temfy the guIhUe and unsaentific, I am just as much out of 
sympsUhy with that class of materialists who refuse to re 
cogntse that there may be and are subtle psychical {dtenomena 
beyond the reach of present experimental methods The one 
class too readily assumes supernatural pown to exphun 
abnormal phenomena , the other demes the abnormal, because 
*, likewise, w past our limited understanding 
NO 1339, VOL 52J 


Thi ( onference on Ttchnual F duration held at the Society 
of Arts last 1 hurvilay , resulled in the iduption of the following 
nkolution ‘ 1 hit m the opinion of this meeting it u dtsirabli. 
thit provision should be made for examination and inspection in 
the subjects of instruction undertaken by technical instruction 
(omniitUu but not at present included m the uhemes of the 
Scienec and Art IXpartment the City and Guilds of I ondun 
Institute and the Society of Arts, and that with the object of 
giving efiect to the same this conference recommends that a 
representative committee U appointed to draw up a report and 
prtjiare recommendaliuns on the whole subject 


SCIENTIFIC SERIAL'!; 

tmen an Ji tonal of Seten c, June The preparation of |ier 
chloric icid ind its tpplicalion to the determination of potassium 
by D Allart Kreider Ilie diftieulty attendiim the removil 
of the jMitassium in the ordinary pre|nrilioii of this ae id from 
potaumm chlorate may be overcome by using the sodium salt 
instead The ms lubility of chloride of sodium in strung 
hydruclilurH end with the aul of the acid (iroaf tiooeli crucible, 
iflords a meins for the liberation of the perehlune and and the 
removil of the greiler port of the sodium in one operation 
Sodium chlorate is belted until it gives off oxygen When ill 
the possible «>xyy,en his been given ofi and only 5ie chloride and 
the perchlorate remain the residue is treated with strong hydro 
chloric icid and filtered The mtchlone end is thug hwrated, 
and the sodium pi eeipitatcd as cnluntle fhe lujunl is decanted, 
and undergoes the wime operation again The aolution, con 
tainmg hvdioehlorie and jierchlotK acids ind a small amount of 
sodium chloride is eviporated till the former acid la dnven off 
and the heavy white fumes of the perchlone acid appear It 
IS then ready for potasmum determinations, with which the 
small residue of siximm does not interfere 1 he filtering is done 
by means of a Gooch crucible, and the operation requires less 
time and attention than the old process, and ig much less 
I dangerous Mode of growth and development of the gia|fiiobUc 
genus Dtplogtaptni, by R Ruedemonn By the possession of 
a pneumatocyst and the arrangement of the reproduettve organs 
at the bases of the stipes, the colonul stocks of Dtflograflus 
have a general similarity to those of certam StfMan^ora, while 
the chiunous structure of the hydrotheoe and gonangw can only 
; he referred to the Sertulanans It thus becomes evident that 
the mus IHpUgraptus, like so many pabeoxoK fossils, has the 
combmed properties of dififcrent grou^, thus giving valuable 
hmts in rqcard to the common ancestors of thoee groups — On 
the elevation along the Rocky Mountain range in British 
Amenca sinee the close of the Cretaceous period, by Dr G M 
Dawson In the mountains, the cretaceous rocks have been 
involved in all the flexure, faulting, and overthrust suffered by 
the Fateoioic , and both m the mountains and foothills theie 
rocks are found at all angles up to vertical, and even overturned 
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It u thui difficult to know the amount of elevation of these 
rocks, bat about latitude jo* the Lose of the cntaieous must 
in Mveial places have consideiably exceeded io,aoo feet in 
altitude 

Symmfi Monthly Meteorologtt-ai Magnuu, June — The 
pnncipal artmle deals with rainfall in China, with remarks 
by the editor, based on observations made &om 1886 92, and 
mbluihed in vannus places by Dr Dokerck, of Hong Kong 
^e mean annual rainfall is small in the north, and increases 
matly towards the south In the (lulf of Pe chi li the full is 20 
inches, but reaches double that amount in the Delta of the Yang 
Tse Kiang, 58 inches at Hankow, and 6b inches ^ Ningpo In 
Formosa it ranges from 60 to 90 inches, but at KKlung, in the 
north east, it reaches 148 inches 'ne seasonal rainfall is 
shown in tables divided into six distncts Notwithstanding the 
proximity of most of the stations to the sea, the dutnbution is, 
generally speaking, of that tjpe wh<eh prevails over the greater 
part of Asia 

SOCJEriES AND ACADEMIES 

London 

Royal Society, Janusiy 24 “ Mii m Metallography of 

Iron ’ Part I By Ihomas \iidrews, h R h 

In the course of 1 research a ith high microscopical powers 
(including 300, 500, 800, 1200, and uiiwards to 2000 diametersj 
on the micro crystalline structure of large masses of wruu|,lit 
iron, the author observed the following novel metallurgicsl 
facts — 

When large masses, sesenl tons in weight, ofpracticilly ) ure 
wrought iron were allowed to slowly cool from a white heat a 
secondary or subcrystallisation of the metallic iron occurred 

1 he normal pnmary crystals ot the iron, or those which have 
hitherto been r^rotd as constituting the ultimate struelure of 
the metal, were found to enclose 1 sulieiystalline forni-ition con 
sisting of very minute, and much smaller, crystals of pure iron 
also belonging to the repikr order of crystallisation These 
crystals sometimes maniKsted the hexagonal form, the pre 
doimnant angle being about 120 and often they assumed the 
form of simple cubes The secondary crystals were contained | 
within the area of the larger primary ir)stals 

Typical illustrations of this duplex er>stillisatian found in two 
luge iron fnigings ore given in h igs 1 and 2, and the relative 
dimensions of a number of individuil (lystals are given in the 

^e results of twenty measurements of the pnmary crystals 
and twenty measurements ot the secoii Ury crystals taken on each 
formng sn. given on these Ubies 

The markingb of the intcreryiitalline spaces or junctions of 
the secondary crystals were very cleirly defined, but they were 
exceedingly minute 1 he general f irni contour, and relative 
sire of the pnmary and secondary erystals, ax seen in section, 
will be notic^ on refercnie to the 'iccurate tracings, I igx i and 

2 The linear dimensions of the primary crystals would avcrsge 
about o 01 inch, the linear dimensions of the secondary erystids 
avemgii^ about o 001 mch 

Jui^ng roughly from the indications of the average micro 
measurements, there would appear to be approximately 
1,000,000,000 of the secondary crvstsls in a cubic inch of the 
metallic iron 

In the case of both the pnmary and secondary crystals the pre 
■lominant well defined angles of the fiuxtsof the crystals hovered 
more or lesaaliont the angle of lao' The mxjonty of the angle 
readtnn, made with the goniometer attached to the microscope 
mdicaung j^erally a honfonal structure on form of crystal 
lisabon There were, however, also perfect cubical crystals 
observed 

The observations were made with a Rom first class microsuipe 
The micro measurements afford an indication of the comparative 
sue of the pnmaiT and secondary crystals These measurements 
were carenilly taaen by a Jackson micrometer, and in some 
fuses by a Ramsdenscrew rmoometer, both accurately calibrated 
nhth a standard stage micrometer The wrought mm fbrmngs 
on which the observations were made were constitutM of 
pneticaUy pure hammered wrought iron, the dimensions of the 
mass being about 10 feet long and about la inches square Ihe 
great Icn^ of time required fbr such. Urge masses of iron to 
fool firom a white beat appeared to facilitate the production of 
the crystals of the seconds^ formation 
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The rahm nlt of this duplex crystallisation haxa) paroitly been 
as follows '.^The mass of melaihe iron on coohng h uing reached 
the crystalhdng point at sbout 740' C , the periphery ot skeletons 
of the Uiger or pnmary cryslals were then fornied As the 
period of cooling was however, very slow, Ihe semi fluid or 
viscous metal in the mltrior of these primary i rystsls was on 
finfUly consolidatmg, ipparently further broken up r -.ubdivided 



into a ronsiderable numlier of smallir crystals, trtloseil within 
the boundary nr penphery of the pnmary crystals 
In the course of further experiments on the c noting of Urge 
masses of wrought iron the vuthur has also found, by the use 1 f 
high power of^ectives, that the secondary cnstals sometimes 
eiit losed a still more minute forpi of crystals of pure iron of the 
cubical form, which may hence lie rt^rded as const itiiting a 
tertniy system of crystallisation m pure metallic iron Ihist 



expenments therefore indicate that large masses of heated 
wrought iron, on coohng from above the temperature of the 
crystalliratinn of mtUllic iron, via 740* C , arc capable of 
crystalluing in three distinct modifications which may tentatively 
be called the pnmary, secondary, and tertiary system of crystal 
bsabon m iron, these various crystallme modifications being all, 
however, connacted wift (he regular system of crystallisation 
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not often dutinctl; ^ 
. each u rolled 
^ manu&cture npidly 
uftn ■ ' " 


t temperatures below the ciyataUuug poml of wrb^t | 

iron (740* C ) ^ I 

The microeeopKal examinatiotts weiwwde on carefully pee I 
pared and pohihed samples, etched fat nitnc ahid (i part HnO„ . 
sp er I ao, and 49 parts wate^, and by theuae of high micro I 
scopical poirers (1 inch to inch, and other ojertives) The 1 
drawings were accurately mai^ with the camera lucida In each 
observation the etching was prolonged, under constant ob 
serration with lenses, a suitable tune to develop the accurate 
structure of the metal * 

June 13— “On the New Oaa ditained from Unnimte* 1 
Fourth Note By] Norman Loclcyer.C B„F R S 
Continued eapenmenu on the gases obtained by heatmg the 
mmerak broggoite and eusenite tn vacua have revealed the 
mesence in the spectrum of an important fane in the infra red 
By compansons with the solar spectrum m the first order grtiUng I 
spectrum the wave length of the line has been approxunately 


(a) Contranwise, when we are dealing with a known cot 
pound gas I at the lowest tensron we may get the complete 
spectrum of the compound without any trace of ira consents, 
and we may then, by ineteastiig the tensson, gradually fanng m 
die lines of the coosWueott unUl, when complete dissocia 
tion IS finally reached, the spectruip of the oompound itself 

on these lines, the spectrum of the spark at at- 
mo^enc pressure, paiong through the ms, or gase^ distdled 
from broggente, has heea studied with rArence to the special 
Imiai C (hydrogen), D„ 667, and 447 
The first resutt is that aU the fanes do not vary equally, as they 
should do if wa were dealing with a simple gM 

The second result u that at the lowest tension 667 is re 
latively more brilliant than the other lines , on increasing the 
tension, C and D, considerably increase t heir bnlfay^, 667 
relatively and absolutely becoming more fee^, while 447, 
seen easily as a narrow line at low tension, u almost bioad^ 
out into invisibility as the tension is increased in some of the 
tubes, or IS greatly brightened as well as broadened in others 
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determmed is 7065 There can be little doubt, from the 
observitions which have been made, that this new Imc. is 
coincident with a chromosphenc fane whmh occurs m Young s 
list, having a frequency of 100, and of which the wave length 
on Rowland’s scale is stated to be 7065 S 
It follows therefore that, besides the hydrogen Imes all three 
chromospheiK fanes m Youths fast which have a frequency of 
100 have now been recorded in the spectra of the new gas or 
gases obtained from minerals by the distillstion method 
These are as follows — 



The wave lengths of the Imes are in Rowland s scale, as gnen 
in Schemers Astronomical Spectroscopy ' In a partial 



The shove ohsenationswere made with a batliry of five Grove 
cells the roduition of cells from 5 to 2 made no difference m 
the phenomena except m reducing their bnllianey 
Reasomng from the above obaervations, it seems evident that 
the effect cf the higher tension is to brrak upa comprund or 
compounds of whidi C, D„ and 447 represenl constituent 
elements while at the tame time it would appear that 667 
represents a line of tome compound which u simultaneonsly 
dissociated 

The unequsi behsviour of the lines has been further noted m 
another expenment m which the products of distillation of brog 
gerite were olisersed m a vacuum tube and photographed at 
vnnous stages After the first heating, and 4471 were seen 
bright before nny fanes other than those of carbon and hydrogen 
made their appearance With continued heatmg, 667, 5016, and 
492 also appeared, although there was no notable increase of 

Dj 



lie s Oiagram showuig order m which lu es a| imsr in bjminun of vec u n tube when bctlfKC itc u heated 


revuiun of hu chromosphenc list, Prof \ oung gives the erana 
line 5316 79 as also having a frequency of too in the chtomo 
aphere but, up to the preient, Uib fane has not been among 
tnnse obtamed m the laboratofy 
“On the New Gas obtained from Uraninite fifth Note By 

J Norman Lockyer, CB , f R S 
In a forma communication I pointed out the spectroseopie 
evidence, fiiiiushed by the isolatioii of fanes in certam minerals, 
which induatcs that the complete niectium obtained whoi brog 
gente is suboutted to the disnUatlan method is produced by a 
nuxture of gsaes 

In order to test this view, I have recently made some ohsei 


(t) In a sun^e gas fake hydrogen, when the tension the 
ekretne current given by an induction cod is increased, by insert 
mg first a jar, and then an air break mto the cuemt, the effect la 
tolncteucthabiilliancyaiidbreadthof allthe fanes, the brdhaney 
and breadtli bai% greatest when the kmgest air break u used 


> Ffasttitaiiilsnon, p 1S4 
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brightness in the yellow fane, still further heating introduced 
additianal fanes 3048 and 6347 

Ihcse changes are repicaented graphically m the following 
diagram (fig 2) 

U wu recorded further that the yellow hne was at times 
dimmed, while the other fanes were brightened 

“ On the Ongm of the Tmadiate Spicules of Zeucatahma 
By f. A Minchin 

Chemical Society, Jnne 6— Mr A Vernon Hareourt, 
Presulent, m the chair — ^e following papers were read — The 
molecuiar lefracbons of diitolved wti and acids, by J H 
Gladstone and W Hibbert The authors show that m many 
eases when a pure substance dmdves in water, an alteratioa of 
Its specific rMracbve energy ocean —A comparison of some 
properties of acetic amd aM its chloio and bromo derivatives, 
by S V Pickeimg A number of thermal and other phyimal 
properties of acctoc acid, and its monochloro and nwnobroino 
derfrafaves have been qnantitntivcly examined and compared , 
four distinct oyitelliDe modlfieaticma of monodiloraoede amd 
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phtlqrtiu 

theM leemto be /I nephthrl up}i 
(I a 4) and 

(I a 4 > a 4)— Ae 
nemicat fa ead c , bjr O Young The InteiwtKNi «f V 
and phmylaemicarbande yidds a diphenyloxjrtnaaole 
NPh NHv 

i«. »>• 

whidi on redactna givea diphenyitnazole 
NPh N^ 

I %cn 

CPh N^ 

—Note on the latent heat of fituon, N }' Dcerr Acid 
compounda of tome natural yellow colouring matten, part 1, 
by A 0 Perkin and L Pate 1 he yellow cotonnng matterk, 
nucrcitin, rbamnaan, rhamnetin, Inteolin fieetin and aionn 
iorm orange or acarlet rryitalline compounds with some of the 
mineral acids , catechin and macennn do not yield such com 
poundk — Action of sulphur on a mtronaidithalene by A 
Heisfelder On heating a mature of sulphur and a nitro 
naphthalene an amorphous substance is obtainM, which probably 
has the constitution 




and to which the name aa* thionaphthalene is given 
Mathematical Society, June 13 — Major MacMahon, K A 
h R S , President, m the chair —Mr C, H Bryan, P K S 
communicated a note on an extenwon of Boltsmann’a minimum 
theorem, by Mr S H Burbury P R S —Dr J Larmor 
P R S gave a brief sketch of 4 paper by Mr T Bull, entitled 
On the form of the energy intc^al in the variable motion of a 
viscous incompressible fluid for the e-ue in which the motion is 
two dimeniiotial, and the ease in which the motion is symmetrical 
about an axis A paper by Dr Routh, F R S , on an expansion 
of the potential function i/K • * in Lagendre’s functions was 


1 resident stated that Prof A M Nadi of the Presidency 
College, Calcutta, had died on the voyage home, for a two 
years furlough, after twenty years residence m India 
Zoological Society, June 18 —Sir W H Flower, K C B , 
IRS, President, in the chair —Mr J Graham Kerr read a 
paper on some pomts m the anatomy of AowfiArr fompiltuf 
The author advocated the abandonment of the view that the 
arms in Cephalopoda are pedal, and the resumption of what 
appeared the inherently more prohal le new, that they are 
processes of the head r^on In conclusion, the author drew 
attention to certam mdicatioos which speared to point to Ae 
Amphineura, and especuUly to Ae Chitons, as Wig of all 
living Molluscs those which most nearly approximate to Ae 
Mcestral form of the ume when the Cephalopoda diverged from 
the main Mollnscan stem — A communication sras read from 
Mr 1 E Beddard, P R S , and Mr A C Haddon, contain 
ing an account of a collection of Nudibianchiate Molluscs 
recmtly made by the latter in Torres Straits —Mr Bonloiger 
read a paper on a large collection of fishes made by Dr C 
Termt* in the Rio Paraew.KA communication was read from 
the Babtt Ram Bimmha SfoiyU, giving an account of the moult 
^ of Some Birds of Paradise m the Zoological Oardeni, 
CalCTtta.— A communication wu read from Mr O Thomas 
a^CtdonelJ W Yerbury, giving a description of a ooUWon 
of m a mm al s made at Aden ty Gnml Yerniiy in (he winter of 
this year It was shown that thirty six qieW of mammals 
were now known A occifr m Ae Aden district —A com 
municMion was read from Mr Edwyn C Re^, contaimng a 
list of the Hemiptera Hateroptera of Chili —Mr H H Druce 
a paper on Bornean butterfbei of the funily Lycsemdie, in 
which he 1^ catal^ed all the necies already recorded from 
that iilead, and mive descriptions of a considMable number of 
ptwtnally from Mount Kbs Bala. Mr Dmoe 
•tated that Ae nussber of butterflies of this fkimly previously 
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..horded from Borneo wasabout 75, and that his paper eontaliMd 
references to about sso —A commumoatioa was read from Dr 
A G Butler, contarmng an account of a small cnllectloB of 
butterflies tent by Mr R Crawshay from the country west of 
Lake Nyam Five speciis were described as new to saenoe 
—Mr J Anderson, F R S read a paperdesenbingacollectMit 
of reptiles and batrachuuls made by Colonel Yerbury at Arlen 
' ts neighbourhood during Ae past winter —Mr Bonlengoy 
S , gave an account of the reptiles and batrachuuu cdloeted 
twDr A Donaldson Smith dunnghu recent evpeditMO in 
Western Somabkiid and the Oalla country 
Royal Meteorological Society June 19 —Mr R Inwards, 
President, m' the chair —Mr R II Curtis read a paper on the 
hourly vanation of sanAint at seven stations in Ae Bntish Isles, 
which was hosed upon the records for the ten years i88i-.90 
Falmouth is decidedly the m st sunny station of the seven, hav 
amount 1 f sunAine of 4i hours This 
1 hour more thin that recorded at Valencia, and 
Aree quarters of an hour more than at Kew Of Ae other four 
stations Aberdeen, Ae nu st northern but at the same time a 
coast station, wiA 3 64 houn hss more than either Stonyhurst 
or Armagh, both mknd stations whilst Glasgow with only 3 
hours, or about a quarter of its possible amount, has Ae 
smallest record of Ae seven a result to some extent due to the 
nearness of the observatory to the large manu&ctuniig works wiA 
which Ae city of Glasgow alxninds At Valencia, Kew, Stony 
hurst, and Armagh, the maximum duration is reached in May 
Ae daily mean amount varying in Ae order named from 6| to 
6 hours At FalmouA and at Ae Scotch stabons the increase 
goes on to June, when the mean duration at Falmouth reaches 
hours, st Aberdeen 61 houn and at (.lasgow 56 hours 
January and December are Ae most sunless months of Ae year 
The most prominent feature brought out at all the stations is Ae 
rapid increase m the mean hourly amount of sunAine recorded 
during the first few houn following sunrise and Ae even mote 
rapid fiUling off again just before sunset —Mr H Harries read 
1 paper on the frequency, sue and distnbuUon of had at sea 
Ihe author has examined s large number of ships logs in the 
Meteorological Office, and finds that hail has bem observed in 
all latitudM as £sr as Alps go north and south of the equator, 
and that seamen meet with it over wide belts on the polar side 
of Ae 3Sth parallel 


Royal Irish Academy, June 10— Dr J K Ingnun 
President in the choir A paper on a basaltic hill of Tertiary age 
in county Galway hy A MacHenry and 1 rof W J SoUiu 
IRS was read (commumcated by jwrmission of Ae Director 
(leneralof Ae Geologieal Survey) fhe extensive occurrence of 
basaltic djkes running with a general north west to souA east 
direction throwh the whole northern third of Ireland has been 
desenbed by Ar Archibald Geikie who in a bold but true 
generahsaboD, has referred them to the Tertuuy period The 
authors brmg forward evidence of a stdl more southern and 
western extension of i(,neous scbvily in Ireland during Au 
period, basaltic rocks sunihur to those m Antrim being Aown to 
occur at Bunowen, seven miles souA west of Cliiden, and 
Aus about five or six miles north of the latitude iff Dublin 
They form a hill rising to a height of 300 feet above the sur 
rouiiding plain, which is compos of gnetasose rocks, through 
which the tasalt has been extruded The hiU trends Iran north 
to south, and is 450 yards in length It consuts of olivuie bear 
mg dolente, and vasicular basalt containing unaltered glass, and 
8 substance which has been desenbed t as a mineral under Ae 
name of “ bullite This substance u Aosrn not only to occur 
in the vestcIcB of the basalt as volcamc glass does in Ae 
‘ amygdaloids of the rynemouA dyke desenbed by TeoU, but 
also to contnbute to the ground msfv, where it presents all Ac 
chaiactera of an mterttitial glass lu most remarkable character 
IS Its extremely low specific gravity (1 76), whicli u small even 
for a hydrous volcanic glass, such u this so called miiferal must 
be admitted to be 

Paris 


Academy of Bciencea, June 17 — M Conn m Ae chair — 
The President announced to Ae Academy Ac decease of M 
Verneuil, membn of the Medicine and Suigeiy Section — A 
note on the law of absorpbon of bands 0/ the oxygen 
spectrum, by M J Janssen —On Ae necessarily hannomc 
mm of disidacteients in ocean rollers, even when the 
> OnHuIlits byE.T Hardsua and K HuUfPrwr R 1 A bsceud 
Sancs, vet In p xSi.) 
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Mr termi of the ei]iwt;o«8 of movement ere 
i-d|by M J BotiwinA] —On the combinetion of 


m|>:lictid, ^ .. _ , 

frtt nitroM with the etemenU o&cerbin Hmulphide, by 
M Berthmqt (See Note*, p oosTWA new combination 
f irgon, iti lynthLsii and analyiu, by M Berthelot (Sec 
Nftes, p aoa ) I’repuation aiM nroperUM of jiure fmed 
III ilybdenum, liy M Henn Mouiaiv||Pui« fiistd molybdenum 
han lieen obtamed by iiieani of the eleetnc fhmace lu proper 
lies and reactions are very fully given in the pai>er Among 
these It M »Uted to ha\e a density » g oi, to be as malleable as 
inin, and capable of being filed cold or forged hqt When 
heated m contact with cirbon, tt forms a steel by cemtntstion 
much harder than the pure inetal< It is sfiggested that tnolyb 
denum may lie used in the Bessemer process m place of man 
ganese, because it furnishes a vblable oxide disengaged in the 
gsseous state, and sny excess of the metal remaining in the iron 
would be as malleable as the iron itself, and simiKrly capable of 
being hardened -Action of phenyl iscxryanate on campholic, 
cxiboxylcomphohe, and phthahe acids, by M A Haller Dts 
coicry of a third pennanent radiation of the solar atmosphere in 
the gas from ( leveite by M II Destandres The line of wa\e 
length 706 55 has been obtained in the spe< tram of cleceite gas, 
using a very luminous tube Ihis corresponds to a third per 
manent chromosnhenc line, leasing nowonly the green line 531 66 
the coronal line not obtained from terrestrial sources The 
new line corresponds with a line observed in the argon spectrum 
hy the author employing sigon prcparol by means of lithium 
It bears out the suggestion of Prof Kamsay that argon and 
elevcitc gas contain a common constituent -Comparitise 
obsenations with declinometers of different magnetic moments, 
Iw M Ch I ogrange — On the molecular transformations of 
chromic hydrate, hy M A Kecoura — On vrnie liasic halogen 
compounds of the tlkahne earthy metals, liy M Tasully 
Action of heat on the double alkaline nitrites of metals of the 
platinum group Indium compounds by MM A Joly 
I^idsf Among the products of the action of heat on pc 


by M I, A Hallopeau Ihe compounds 16WU, 
36 fH ,),0 J2U 0 and liWO, 4^11.0 (NUal.O 35U O 
,.«icribed Rotatory powers of some amyl <lenvati\es m 
the liquid and gaseous states, by MM Ph A Ouye and A P 
do Amaral — On synthesised eolloids and coagulation, by M J 
W Pickenng SynthelK colloids behait when injected into the 
sasctilar system, m a very similar manner to the nucleo albumins 
— On a new bed of ‘‘ci|iolm in the rocks of the Central 
Plateau, (7 M L de 1 aunay — Glai lal and fluvio glacial dc|M)SUs 
of the bean of the Durance, by MM W Kilian and A 1 click 
— Onthecoexistence.intbe liann of the Durance, of two systems 
of conjugate folds of diffcant age, by M 1 mile Haug —On the 
lurassK and Cretaceous systems in (he Baleanc Islands by M 
II Nolan —On the Miocene of the Novalaise Valley, by MM 
J K^il and H Douxami — Researches on the sugar and 
glycogen in lymph, by M A Dastre Lymph contains an ap 
preciable quantity (o 097 per thousand) of glycogen obtain ihle 
^ the usual methods Glycogen is destroyed in lymph, in less 
than twenty four hours, hy a diastasic ferment (lymphodiostase) 
Rohmann has shown the existence of a ferment of this kind in 
lymph rhe glycogen aswears to lie entirely earned by the 
solid elements and absent from the hquul plasma 1 he doctnne 
that sugar u the •irculating form of carbohydrate is thus con 
hnned —Modification of the heat radiated by the skin, under the 
influence <rf continuous currents by M I ecercle — IXmonsIra 
tion, by a new rapillometer, of thn direct actwn of light on the 
ins M Charles Henry —Experimental production of 
^eraliaedganglioutry lym{duu)enoraui in a dog, by M fterre 
Delbet The author has proved the infecUuus nature of (hit 
diseoM, and Jiotuolated the pathogenic bacillus causing it —On 
serotherapentic^in cancer, by M JfimlOitaer Details of serum 
inocnlatiob m two cases of cancer and the consequent cfiects — 
Kildine Island and itahydrologieatpccutunties by M VenukolT 
—The recent earthquakes and Uitaf penodicit) , hy M Ch V 
/enger 

Raat IN 

Meteorologteal Society, May 7 —Prof Hellmann, Prest 
dent, tn the rtiair Dr, H Meyer spoke on most probable 
and mean tenmeratures hf the air tie showed by several 
examples (B^, Nertschinsk, Alexandria) that the values of 
the summit of the curve of frequency and of the anthmeta 
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mean exhiliit a relationship to each other which u dependent on 
ckiudmess, an^ shows dintnal and annual penodicitieB which are 
of consid^ble importance for the choractensum of climate The 
same speaker next dealt with the applirability of Lambert's 
frmnula to the calculation of the asera^ direction of the wind 
He showed that later observers had neglected Lambert’s pre 
supposilkm that iithtr the velocity or pressure of the wind must 
be introduced into his formula, and had employed the 
“frequency instead, a fact which must lead to worthless 
results Hut eien when the formula is employed in accordance 
with Lamliert s instnictions the resultant direction arrived at has 
no climatic significance A lengthy discussion ensued, which the 
President summed up as indicating that Lambert’s fhrmula was 
not gtiierall) regarded os sufiieuig for the calculation of the 
average direelion of the wind Only m the case where the 
mosements of the air he eliise together for a given period, and do 
not (lilTtr h) more than a°, dots it appear at all profitable to 
calculate iht resultant by means of this formula 
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THURSDW JULY 4,*i8o$ * hii ntnm, that wefe«l jt n call attwbon 

to th« ftdiniriihle form and subtUmct of thi!> one It i> 
■ , niiimBi i x.1- ■ . 1 , ■•1 ' I 'T 'irr- ■ i i of the oid«f of Uarwin’s, WalUce**, and Bates’ work, and 


THE MOLUCCAS 

Rnttn in dtn Maiukken, in Ambon, den Ulitusem, Sormn 
( Ceram ) und Bum Etna Scktldemng wm j^-and und 
Leuten Von K Martia Large 8to Pp- xviii and 
404, and volume of plate*. (Leyden E j Brill, 1894.) 

T he Moluccas, the spice islands of the fortbest east, ^ 
were the most powerful magnets which drew the 
fleets of Portugal eastwwrd around the Cape of Good j 
Hope in the fifteenth century, and ip the sixteenth 
induced Magellan to start on that voyage through his j 
straits which culminated in the first anpiinoavigation of 
the globe They were the most coveted land* on earth 
at the commencement of the hi story of modern discovery, 
the most eagerly sought for, first acquired, and the most 
firmly held of the colonics of Europe. Yet while the 
group has changed hands again and again without 
passing out of European ownership, {he islands are still 
most imperfectly known The system of exclusion which 
animated Portuguese, Spaniards, and Dutchmen alike, 
discouraged systematic exploration , and die works of 
such travellers as have recently made explorations in 
the islands, are for the most part locked up from the 
general reader in the Dutch language In Enghsh, 
indeed, there is the matchless work of Wallace , but 
this, like several later Enghsh hooka on the Malay 
archipelago, is mainly concerned ,with the study of 
biological conditions 

Dr Martin, the Professor of Geology in the University 
of Leyden, already well known for hi* admirable work 
on the Dutch West Indiq^ obtained h grant from his 
t^vemment m 1891, and with a year's leave of absence 
proceeded to the study of some of the more interest 
ing and less known islands of the Malay archipelago 
Leaving Batavia on November 3, 1891, he coasted along 
Java, touched at Bal^ visited various points oa Celebes 
and Jilolo, making such geological and general obser- 
vations as were possible in the limited time at bis 
disposal On November 37 he reached Amboyna, and 
until July 37, 1893, he devoted hi* whole time to de 
tailed exploration, determining positions and heights, 
photographing scenery, people and houses, and collect- 
ing everything that came in his way in the islands of I 
Amboyna, the Uliasser, Burn, and Ceram In this way 
many places were visited which had never been adequately 
described before, several distnets which had never been 
traversed by Europeans, and some which even the natives 
bad avoided as sacred w unclean. The book is mainly 
geographical, going soTBTwto the structure and vegeu- 
tion of the land as is necessary m order to understand 
the life-conditions of the inhabitants, on whom also great 
attention is bestowed. Detailed reports on the geology, 
botany, the birds, insects, and other collections are being i 
prepared by Prof Martm and other specialists, but 
here he confines himself to the narrative of his ex- 
pediUon, with numerous explanations suggested by the 
preluninary results. 

We so often find that books ^ thtH^I an flabby 
masses of lU-upibolstered padding, pat together at 
second-hand by some big-game hunter or globe-trotter 
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though baaed on shorter experience than theirs, 1* nope 
the leas scientifically put together 

Prof Mdrtin says in his prefime, that he gives a pure 
record of actual observations taken directly from his 
note-books and collections. After writing it, he proceeded 
to read up all the available literaftire on the subject, 
and took occasion in a senes od ftwtnoteb to explain 
» discrepancies or cnticise his predecessors. In many 
respects this is an excellent method to pursue. The 
mind IS free from prejudice or anticipation, and the 
'Observations brmg the charm, and leave the stimulus of 
discovenes. On the other hand, unless what is known 
IS previously worked up, there is apt to be much loss 
of time which could be more profitably spent, and pointa 
of the highest interest, being unsuspected, may pass 
unnoticed We are inclined to beheve, however, that, 
m spite of his modest disclaimer, Prof Martin had a 
very good notion of what had been done before he 
entered the field. Otherwise he could scarcely have 
been so self-denying as to turn away from the people 
of Amboyna and the Uliasser, who have been fully studied 
by van HoUvell Joest, Riedel, and others, and give 
attention mainly to the features of the land And in 
Geiam he knew very well where the coast-lines were 
faultiest on the maps, and the mountains and rivers 
scattered according to the freest fancy of the carto- 
grapher , for there he proceeded to fix positions and 
draw maps, while giving attention at the same time to 
general collecting and to the study of the people and 
their customs. 

In view of the distrust which has gradually beset the 
aneroid when used for measuring heights, it is interest- 
ing to learn that the result of Dr L. b Siertsema’s 
discussion of the numerous aneroid readings made on 
this journey is to show that it is, after all, an mstrument 
of considerable prension for elevations well under 
10,000 feet 

The book is to be welcomed as the thoroughly sound- 
work of an expenenced man of science, and as contammg 
a notable contnbution to our scanty knowledge of a moat 
fascinatmg region, and of pnmitive peoples whose ancient 
customs are fast giving way before the pervading 
Eurofiean influence It suggeste forcibly the importance 
of the study of regional geography in those places where 
the natural equilibrium of life and physical environment 
has not been disturbed , such places as are now scarcely 
to be found. It is cacasperatmg tp thmk that the carelest 
traders and earnest nussionanes who haUnt the Islands of 
the tea are every day rejecting sybdlme bodes, the value 
of which seems likely to remain unsuspected, save to a 
handful of anthn^k^sts, until the last of them is 
destroyed beyond recovery The facts tiiat primitive 
man mutt be studied at once<«f he n to be studied at all 
and that purely natural floras and fiuinas are doomed to 
early disappearance from this planet,ieaH for more Vrorkers 
like Profi Martin, and demand them soon. The demand 
IS for educated scientific explorers such as there is at 
present no means for training Iji this country The day 
when geographical work of (he first mi^itude can be 
dpne by mere pluck afid perseverance is almost past, and 
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the explorer of to day must add to hie enterprise scientifi^ 
training, and to scentific training diligent study 
The contrast between the means of training for ex 
plorers in this country and on the contment, suggests 
many curious thoughts as to the pn^ortion in which 
different countries will undertake the detailed study of 
the earth’s surfiice in all its aspects, from which alone a 
true view of nature can be obtained The theoretical 
training in geography only to be obtained in continental 
universities, and the practical trainmg in the use of 
instruments and methods offered only by the Royal 
Geographical Soaety, are too far apart, and until they 
come together the general level (rf original work in 
unexplored countries will ffdl far short of the standard 
set by Prof Martin Hugh Robert Mill 


MILL ENGINBERINu 

Steam Power and Mill Work By George William 
Sutcliffe, M Inst C t (I ondon Whittaker and Co , 

•89s) 

T he Speciahst Sen es of technical books is well known 
and appreciated , many subjects are admirably 
treated by well known authors The present volume, of 
some Boo pages, is no exception to this rule, md it fully 
mainteins the high character of the senes In the 
preface we arc told that this work aims at giving an 
account of modern practice for the consideration of those 
interested in the manufacture, control, and operation of 
boilers, engines, and mill work, also of the leading prin 
ciple; and calculations affecting such work, most of the 
subject matter being based upon the personal expeiiencc 
of the author Useful information has also been obtained 
from the minutes of proceedings of the leading technical 
societies and from vanous journals, adding considerably 
to the value of the book Taken as a whole, this work 
will be of much use to steam users, particularly those 
employing steam power extensively with much machinery 
in operation 

It IS impossible to notice in the space at our disposal 
the large amount of ground covered in this book Hie 
author has arranged his matter m a sensible manner, and 
explains himself in a practical way Many steam users 
are under the erroneous impression that the economical 
firing of a boifer is easily accomplished, that any labourer 
IS capable of handling the shovel , to such men we re 
commend a careful perusal of this work, wherein they 
will discover that economical firing means more than 
they antiapated 

The author has much to say in chapter vi on convec 
tion, arculgtion, evaporation, and pnming in boilers 
These points are thoroughly well discuss^ being all 
important to the hfe of the boiler and the comfort of 
the user The estimation of the moisture in steam as 
delivered ftom the boiler is often necessary, and the 
4ifficulty of obtaining a true sample of the steam has to 
be met Mpeh useful mfiirmation is given on this sub 
joct, and we would draw the attention of the author to an 
instrument 4esigned by Prof Watkmson, of Glasgow, 
wb^b to give true results for the direct estima 

tiop of si^41MOt4>«s of water in steam. 

Tbpflifittim methods of forced draught are discussed in 
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the following chapter The author, when desenbing the 
closed stoke hole system, observes " It u scarcely possible 
to imagine a case m which it would be wise to adbpt a 
closed stoke hole in stationary work ” This u a very 
usual opinion held by engineers, who beheve that most 
of the break downs in the Navy, through leaky tubes, 
may be traced to this system of forced draught being 
adopted The question of gas firing appears to be coming 
to the front for steam boilers m towns, for the preven 
tion of smoke, and an increased economy in fiiel There 
IS no doubt that a good deal can be said m favour of the 
system The author has much useful information on the 
subject, particularly on the production of gas for the pur 
pose Liquid fuel, again, is another innovation in the way 
of raising steam This system has reached its present 
state of perfection in the hands of Mr Holden, the loco 
motive engineer of the Great Eastern Railway, who has 
! successfully applied it to locomotives and stationary 
boilers 

The important subject of a jiure water supply for steam 
boilers is pointed out in the following chapter The 
effects of different impurities are described, besides the 
dangerous lesults involved by admitting grease into a 
boiler with the feed water through contamination with 
the exhaust steam Many furnaces have collapsed from 
this cause We now come to the more mechtmical part 
of the book commencing with the construction and 
general fittings of Lancashire and Cornish boilers 
Taken as a whole, the subject of boilers generally is 
fairly well dealt with In the paragraph on internal flues 
we find no description of Foxs corrugated flues, nor 
those of the f arnley Company both are very commonly 
m use, and should ha\e been mentioned Under the 
head of ‘ meting it might be well to point out that, 
ilthough steel nvets are now the general rule when closed 
by machine, the few hand rivets necessary should in all 
casts be of Yorkshire iron Caulking is now generallj 
done by sttam or pneumatic tools, the best of which is 
certainly Matewan Rosas patent, of Glasgow Probably 
the most import mt fitting fora toiler is the glass water 
gauge and this should close automatically if the glass 
breaks Thtre are many of these m the market, more or 
lesstiustworthy those supphed by Messrs Dewrenceand 
Co being among the best The author recommends the 
pendant syphon arrangement for fixing the pressure gauge 
to the toller This allows too much heat to reach the 
gauge through the heavy metallic fitting, and caimot to 
recommended for this reason The locomotive type of 
sUtionary toiler is being largely used for steam raising , 
It is economical, easily set in position, and produces large 
quantities of steam when pressed 
Under the heading of “Types of Steam Engines,” we 
find much information of a varied nature The Willans 
central valve engine is, however, not described This is 
a pity, because it is now bemg largely used for ordinary 
work, and gives great satis&ction It is mnst 
and wall run for mondis wnthout attention The author 
goes into much deuil when discussing valve arrangements 
for steam engines, commenang with the weU known 
“techmeal school” diagrams of slide valves with and 
without lap, ftc , and ending with the piston valvt , then 
follows double beat valves, Corlin valves, and many othM 
All these descnptions are clear and to the point 
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Chapin XXIV to xxxtv may be aaid to contain descnp 
tions of the construction and desitpi of the pnncipal parts 
of steam engines Some formuke are given, as well as a 
few maximom pressures allowable on the different parts 
On page 438, the author says that the pressure of 80 lbs 
per square inch of beanng surface is allowed m locomo 
tive practice between the slide blocks and bsus, when both 
tutfaets art of kardmtd tltel It is not the usual pracuce 
to make the slide block surfeces of hardened steel, and in 
engines built years ago, the pressure per square inch very 
much exceed^ this lunit In most recent practice with 
cast iron bars and slide blocks, this limit may be safely 
used The taking of indicator diagrams is always one of 
mterest Chapter xxv deals very thoroughly with this j 
subject Tniils in connection with the power and 
efficiency of engines and boilers naturally follow the 
indicator, and very complete instructions are given for 
carrymg these out, mcluding precautions in advance of 
the trial The concluding chapters of this work deal 
pnnapally with mill work m its many branches Faction 
and lubrication are explamed, and many valuable hints 
are given This book should prove of assistance to the 
steam user The information given is of such a nature 
which will appeal to his partial knowledge of the subject, 
and render him more capable of understanding machinery 
generally N J L 


LECTURES ON DARWINISM 
lecturts OH the Darwtntaa Thtory Delivered by the 
late Arthur Milnes Marshall, M \ ,MD,U&c,FRS, 
Edited by C F Mirshall, MB, BSc.hRCS 
(London David Nutt, 1894 ) 

A ll the charactenstics of the late Prof Milnes 
Marshall are strikingly apparent in these lectures 
In dealing with the many aspects of a subject which is 
often imperfectly understood, these lectures are clear and 
forcible, and the metaphors apt and convincing 
The first lecture deals with the history of the theory 
of evolution, and contains a concise and interesting 
epitome of the growth of this great conception, together 
with a brief account of the chief waters on the subject 
The relauonship between the process of evolution and 
the causes upon which it depends are perhaps liable to 
misinterpretation, the want of any feasible suggesuon as 
to the latter being spoken of as a “ fetal flaw ” in, or a 
"fatal objection to the former Undoubtedly the want 
of some efficient cause at first prevented a wide belief 
m evoIuUon, but logically the two questions are entirely 
distmet, and the evidence for evolutum itself would stand 
undisputed, even if eifeiY one of the causes which now 
find acceptance were to be abandoned for ever We know 
that Darwin himself was a convinced evolutionist long 
before his discovery of the ppnaple of natural selection 
The second lecture treats of arufioal and natural 
selection, and is accompamed by useftil figures showing 
some of the changes which man has been able to 
accompbsh m the creation of his domestic breeds The 
whole lecture is clear and tellmg, the last paragraph 
being alone liable to possible misco^ption In stating 
that "every species is for itself and for itself alone,” it 
would have bm adviaaUe to bnng forward instances m 
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which a species benefits itself by benefiting others. It 
IS most prabable that such cases were described in the 
actual debvary of the lecture 
Then follow the arguments m fevour of evolution, 
paUeontidogy being first considered We here meet, 
as in many of the other lectures, with exceedingly apt 
quotations from Darwin, Wallace, and others It is an 
unfortunate omission that references are not given In 
the dehvery of the lectures to a general audience they 
may have been out of place, but there could ha\e been 
no difiSculty m their insertion m the present volume Here, 
too, we find many useful figures of some of the extina 
forms which are of the highest interest to the student 
of evolution The reasons for the imperfection of the 
geological record arc very excellently, and yet briefly, 
surveyed , and the same may be said of the sketch of 
the argument from geographical distribution, in which, 
however, by an obvious slip, the forest region of Brasil 
IS spoken of as “south of the nver la Plata” (p 75) 

I The argument from embryology was probably the most 
congemal to the lecturer This chapter is well illustrated, 
and contains more deUil than the others The term 
"acquired or larval characters” (p 103) is open to ex 
ception, and the sutement that rudimenury organs must 
be “inherited, for m no other way cm their presence 
be explained” (loc nt \ is too brief to be clear It is 
probable that this sentence served as a note to be ex- 
panded by the lecturer , but it also required expansion 
by the effitor The chapter will be found extremely 
interesting and instructive by those who wish to read a 
popular account of the beaimg of embryological facts 
upon the Darwinm theory 

The chapter on the colours of animals and plants, 
although containing much information in a little space, 
IS not worked out in so complete and balanced a form 
as the other chapters, and in large part consists, appar 
cntly, of notes for the lecturers use It is erroneously 
stated that the colours of certain Icpidopterous larva, 
arc due to their food, and some of the supposed examples 
of the direct action of enviionment are by no means 
proved to be caused in this way 

Then follows an interesting lecture on the " objections 
to the Darwinian theory The figures of Pteropus on 
p 165, although suffiaent in themselves, are clumsily 
anang^ Here, too, many aspects of the subject are 
only treated in bnef lecturer's notes, although these 
frequently contain trenchant remaiks 
The "ongin of vertebrated animals” is next con 
sidered, and the senes concludes with an excellent epitome 
of " the life and work of I) irwin ” 

It will be seen that the sequence of subjects is a 
very natural one, and well calculated to lead a general 
audience to follow and understand the roost prominent 
and important aspects of the Darwinian theory 

EBP 


OUR BOOK SHELF. 

My Climbs $m the Alps and Catteasus By A F 
Mummery Illustrate (London t T Fisher Unwm, 

1895) 

Mn Mumubry is a bold roan Not only has he 
dared greatly among peaks and glaaers, but also 
I)e doe* not acniple to declare that he enjoys mountain 
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climbmif for its 6wn sake He leaves science for others, 
c ires nothing for topography except as ministenng to his 
pistime, and holds a plwe table m abhorrence Ihus 
between his book ind Sir W M Conway’s “Chmbingin 
the Kinkoram Himilayas,” there is a great difference 
Still this IS common to lx>th a delight in the wild beauty 
and silent grandeur of the crags, pinnaclea and snows of j 
the higher peaks There is, no doubt, a beauty in the 
Alps which all the world can see, as Ruskin has truly 
remarked , but there is another aspect, solemn, almost 
stem, yet with a strange, thrilling fascination, which he 
only can appreciate who has grasp^ their rocky ledges 
or planted his ice axe in their unsullied snows Vain it is 
to rebuke Mr Mummery for treating the mountains like 
greased poles He retorts, unabashed, that the pole is 
slippery, not greasy, and that he enjoys trying to climb 
It But he seMs not to vulgarise the mountains , he has 
no love for the crowd of tourists which now annually 
deluges the Alps, nothing but contempt for the cockney 
“mountaineer" who is hauled up a peak by his guides 
like a bale of goods, or who makes an ascent simply 
because it is “ the thing to do ” Perhaps Mr Mummery 
may sometimes carry daring beyond tne verge of rash 
ness It IS to be hoped that few readers of this book 
will be tempted to follow his example of making difficult 
ascents without guides for such woik requires not onlv 
gymnastic skill, but also knowledge and ludgment whicn 
very few amateurs can ever acquiie Still it is difficult 
to avoid sympathising with his love of a struggle— it is the 
spint which has made England great a spirit which is 
too often lacking in this age of molluscous sentimentality 
and insertebiale opportunism 
Mr Mummery s tKxik, as -we have said contains no 
science and hardly any geograph), but those who love 
the story of a plucky scramble cle irly told in good pithy 
h nglish, will be loth to lay it down It is well illustrated 
with a number of sm ill sketches introduced into the text, 
and eleven full page pictures from either drawings oi 
photographs One or two of these will repay study as 
line examples of the forms of weathered crags None is 
better than the photogravua of the lower peak of the 
Aiguille Ordpon Among the expeditions described are two 
ascents of the Matterhorn by unwonted routes, a passage 
of the Col du Lion and Col des Courtes, as< ents of the 
Teufelsgrat (written by Mrs Mummery) of the Aiguilles 
des Chormor, Gr^pon du Plan, Verte (also by two un 
wonted routes), and of the Dent du Kequin I he c haptei s 

on the Caucasus describe some fine excursions, the chief 
of which IS the first ascent of the Uyehtau (17,054 feet) in 
1888, i magnificent peak, called in the Alptne Journal 
of that date Koshtantau, for apparently this and a slighti) 
lower summit to the east (climbed by another paity in the 
following year) indulge in a distracting habit of exchang 
ing names In a concluding chapter Mi Mummery 
discusses vanous moot points in Alpine craft, advocating 
a preference for “ two on a rope " in difficult places, i 
preference which is not likely to pass unquestioned by 
some of his brother climbers T G Honnj-y 

Datfjf Backnology By Dr td von Freudenreich 
Translated by J K Ainsworth Davis (London 
Methuen and Co , 1895 ) 

An English translation of Dr Freudenreich s little book 
appears very appropriately at the present juncture when 
serious efforts arc at length being made to raise the 
standard of our dairy produce by providing special 
courses of study for those engaged in its pi^uction 
Although some of the penpatetic instruction on dairy 
work instituted in vanous distneto by local County 
Councils has not been attended with the success antici 
psMd, yet there can be nei doubt that systematic training 
in this direction is very urgently required As the trans- 
lator truly remarks Not only Denmark, but America, 
France, Germany, and Switxeiiand are ffir ahead of us 
NO. 1340, VOL. 52] 


in these matters, and compete against home dairy pro 
ducts with only too much success, while Australia is 
rapidly becoming another senous nval ” The infinma- 
tion contained in “ Dairy Bacteriology’ as to the seton/t/fe 
origin of some of the troubles with which, in actual prac 
tice, the manufacturer of dairy produce is only too well 
acquainted will doubtless be a revelation to many, whilst 
the instructions given for their successful elimination 
from the dairy should at any nte impress the student 
with the hopelessness of attempting such delicate opera 
tions as are involved in dairy work without an adequate 
knowledge of the various parts played by bactena m 
dairies 

The little volume is but an introduction to the subject, 
otherwise we should have been justified in expecting a 
better account of the milk microbes which have been 
discovered it is, however, written in an attractive 
manner, and the author has, moreover, succeeded in 
making it interesting and readable to the public gener 
ally, who as consumers are even more concerned than 
the manufacture! s in the hygienic aspects of our dairy 
produce 

We note th it an edition of this useful little manual has 
already appeared in French, Italian, and Hungarian, and 
It only rem iins for us to congratulate Prof I)avis upon 
the excellent manner in which he has translated it into 
F nglish 

LoHgtnani 'iihool Algebra By W S Beard and A 
Iclfcr Pp 5^8 (I ondon Longmans, Green, and 
Co 1895 ) 

So far as ahund ince of examples goes this book is in 
advance of other text tmoks of algebra I here are as 
many as 5200 examples in the book, 500 of which are 
collected ax mist cll incous examples at the end Teachers 
who like to have plenty of material upon which to exer 
cise their pupils minds, will find that this volume satisfies 
their reouiremenis It seems hardly necessary however, 
to include in a school algebra such a very lai^e number 
of examples in our opinion, the volume would have 
been imjirovcd by omitting many of them, and amplifying 
the very scanty desenptive text 

fallutes of kace Theories as Applied to National 
Lharachnstics By the late W D Babington, M A 
Pp 277 (London Longmans, Green, and Co , 1895 ) 
Mr H H (» MacDonnfii prefaces these collected 
essays with a brief statement of the views expressed in 
them The late luthor contended that the mental and 
moral charactcnstics of nations are mamly the result of 
environment and are not derived from ancestors by 
heredity The transmission of physical charactenstics is 
not taken into consideration, and the treatment through 
out IS more historical than scientific 

A LhapUr on Birds By R Dowdier Sharpe, LL D , 
FLS Pp 124 (London Society for Promoting 
Christian Knowledge, 1895 ) 

Eiohteen of our rare avian visitors, and their eggs, are 
bnlliantly depicted by diroroo lithography in this attrac 
tive volume for lovers of birds Dr bham’s notes on 
the life histones and natural relations of the different 
species, furnish instructive reading for young students of 
omitholo^ Such a volume ou^t not, however, to be 
published without an index 

Nature in Acadie By H K Swann Pp 74 (Lon- 
don John Ball and Sons, 1895 ) 

From the observations of birds, insects, and other forms 
of hfe, made ^ the author while on a voyage to Nova 
Scoba, and diffosely recorded in this book, it is possible 
to find notes of interest to naturalists A systematic list 
of the species of North Amencan birds menuoned in the 
text, IB given in an appendu 
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LETTERS TO THE EDITOR 
in* EAiur dttt noi hoU htmuff rtsfmnU* ftr *x i 

frmti by k$s tetr*ifeiul*Hti ifnthtr um h* tmdtriak* 


The Bim of the Pegee of Scientific Publiceuone 
It was wilh much surprise that we received the circular of the 
Rojral Society stating tlmt it hod been decided to abandon thi 
pruent size of its Procetihmgs in favour of royal octavo 
iccompanied by a voting card on the question of a smular change 
in the use of the TimuacitoHs At the Oxford meeting of Iht 
Bntish Association, a Committee was appointed, by Section A to 
endeavour to secure greater unirormity in the sizes of the ]>sgc<> 
cd the Tnutne/umf and all sixiieUes which publLh 

mathematical and physical papers In view of the report which 
that Committee will present shortly at Ipswich, it is much to 1 e 
hoped that the Council of the Royal Society will take n 
immediate steps toward carrying their recommendations into 
effect 

A considerable dq[ree of uniformity already exists The 
pKsent octavo size of the 1 rtceedm^ of the hoyal Sottely is very 
nearly the same size as the J'btiosefA} al Xla^aMie, the ktfort 
oftktBntuk Useiialun Wu. t ro le Ungi ^ the London Mathe 
mtdtial itotuty and of the Cambridgt Phtlosobkual So uty and 
many other publicali ins The Annalen der Pkystk uud Cktmt 
IS so very little smaller that reprints from it can be bound u| 
with others from the afire mentioned sources, without iiarint, 
down their margins excessively h<r papers involving lon(, 
mathematics c r large diagrams the quarto si/e of the present 
I'ktleiopkt al /ransaittons apiiroximates to uniformity wilh the 
Amtiuau fonrnal of k/atkemah s the Comptti rtnius of the 
Acaxkmie des Sciences of Pans the Cambruige Transaction 
the Ldtnburgk Traniaitiont and numerous other quarto 


molecule, can be found by multuilying the voMme if thi* qiace 
by the funeboa/ 1 his is eonditioii (A) 

Only under the condition that all th« molecules were azraa^ 
intentionally in a ]^icul ir manner, would it lie (xissilde that 
the frequency (numter m unit v ilume) of molecules with a fflven 
velocity dimild depend on whether these molecules were about 
to encounter other molecules ir nut Condition ( V) u simdy 
this that the laws of p Ul ility are appbcaUe for finding the 
number of colbsions 

Therefore I think that the assumption of external dis 
turbances is not necessary provided that the given system u a 
very large one, and that the mean path is great in comparison 
with the mean distance of tw neighbouring moleculu 

I OUWir UOIIZMANN 

9 Tuerkenstrasse, Vienna J ne zo 


their own partmilir subjects and suth volumes are of jiermanent 
value as works of reference St 1 ng os there are only tw> 
sires to deal with— the above mentnned quarto and octavo — there 
IS little difheulty about this hut occasionally one comes across a 

X of intermediate size, which cannot be bound up with 
and the collection is thus necessanly incomplete It is 
hoped that the report, so shortly to lx. jiresented will be a guide 
to authors of papers iq indicating which publications to select 
and which lu avoid if they deure 1 1 conform to the aveiage 
standard sizes Althotmh the work of the Committee is at 
present c mfined to mathiematical and j hyrsical yiapers it might 
lierhaps be of advantage that the matter should he discussed in 
and representatives on the Committee appointed from the other 
Sections of the Bntuh Association as well The question of 
choimng the sire of the /yoeeedings was recently discussed by 
the London Mathematical Soaety but it was decided to retain 
the existiiK form, at any rate for the present, mainly on account 
of Us uniformity with other publications It wnll be most 
tiDfortunate if the Roys) Society takes any retrograde step which 
may prevent the sizes of its Fivceodiiigs and Transactions frim 
bemg adopted as the standards 

(. H Bryan, 

SlLVANUS P TiIOMISON 

On the Mmimum Theorem in the Theory of Oaaee 
Vou would oblige mi( by inserting the following hnes in 
Natuir 1 he last remark made by Mr Burbury points out 
indeed, the weakest point of thedemonstrabonof thejl theorem 
If condition (A) is fulfilled at fso it u not a mechanictl 


Argon and the Kinetic Theory 
Tiik spectrum exhihiti 1 1 y argon undoubtedly shows that, 
under the conditions of the expenment, the molecules composing 
the gas are set into an inttnst state of vibration while the ratio 
of the specific heats (5/3 about) shows, according to the equation 
B ~ i — ^ , that iSa 1, and thirefore the gas is, is pomted out by 

Ixird Ksyleigh, me natomic ind lannol therefore liecipebleof 
vibrating But there is I think a very simple explanition of 
this apparent contradiction ind that is, that tW above equation 
IS not tnir and that it should lie as will be provtd hereafter, 
B — litfyr - 1) where .* is very nearly i for argon and other so 
called mrmanent gases Thu latter equation pves 3 for the 
value of B m argon 1 value easily understo id 

The virial ei|uation f r smooth ehstic sjiheres of finite magni 
tail. IS kl \ Slwn' - iSRr, and since the ttstlience is unity 
and r (imte, the term - jaRr cannot vanish Now the term 
||PV n.| resents work ir its equivalent tf energy hence the 
right htnd memlxr of the equation must represent the same 
and since the term aim ^ IS obv I msly kinetic energy oritsequiva 
lent f work the term - laRr must also apresent work or 
energy Now we can find the value of |PV in terms of Xinitk, 
as foil >ws Imagine a cube liox st constructed that one side of 
each pair ran be used as a sj ring to discharge any mass m con 
tact with a velocity r Vnd suppose three smooth elastic 
spheres each of mass to be discharged by the three spring 
sides with the al ove velocity into the mtenor of the Imx Then 
the wvrk done on eirh mass wdl lie i 1 ut thu equal to 

1 V and take V equal t s the volume of the box The total work 
done IS evidently 3I V * iMi ' If instead of three elasuc 
spheres we imagine a very great number of very minute ones of 
the same t itol mass to be cliseharged by the spnng sides with the 
same velocity the energy will be the same as liefore, and the 
above equati n will stilTue applicable and the state of affiurs 
now represented would be that ■ f an ideal gas But owing to 
rolluinns after first starting the vtlncibes of the parbcles will 
vary, and therefi re we must write the equabun 

3lV=iMr« (I) 

where r ' is the mean square velocity of the particles By hypo 
thesis \ has Ihe ame value in the above cquabon as in the vinal 
equabon and P can lx iwived if n* tssary,io have the ame 
value m the two equations as follows 

If/ — the mean on eleration or retardati to as the Case may be, 
of the cr of gr of an elasUc sphere impmgmg directly against a 


the average distance of two nemhbounng molect 
absolute position in space of the place where 01 
given molecule occurs, will be &r removed fi 


neightxiuThoM of the place where the first impact occurred, and 
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the bme of impact, and r the velocity normal to the plane 
before and after impact Now if it can be diown that the time 
Uken by the spnng side of our imaginary box to give the same 
veloeity is the same as the above, then it u obvious that the 
mean pressures in the two cases mutt be identical 
Assume r* to be the volume of the cube box, then r' is the 
area of each side Now let the spnng side be drawn back so as 
to act through a distance r on the mass — with a constant preS 
I sure P per umt of surface then Pj* x r = PV represents the 
work done TTie velocity given Iw the msss is v and the ac 
^lerabon constant Hence the mean velocity of the spnng 
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iu)e in pMM(« through the disUnce t u v/a, and the time n 
s - tlzrn 2 t/v, thi. Mine M m the fint ceae Which proves 
the ] ropoatiaa 

Since from (i) we have 3 PV = | MJ* or | PV « 1 Mr"*, 
WL may lubatltute this value m the vlim equation, and remem 
benng that Spain' = 4M» , we get - (aKr = - IMe* 
Ilenct also 

(a) 

where f s: ^ the density The above equation b easily ob 

tamable without the use of the vinal equation wkeu the time of 
impofl IS taken into consideration A phenomenon which can 
not be assumed to be instantaneous without upsetting the 
dynanucal defimlion the measurement of a force which 
expressed alnbraically is it 3 Mv Prom which it is evident 
that when t the time is o, v the veloaty, is also o 

When the vtnal equation is made aj^tcable to the case of a 
gas composed of molecules capable of vibrating it _seems 
obvious that the term shonld be written be 

cause as shown by Clausius the internal ene^ of the mole 
cules bears a constant ratio to the energy ofagitation Wl 
mutt look to the mtikcMual strutture of the molecuie for the 
reason of this Here the fact u simply accepted not explained , 
but It It otmous that the same forces which impart translatory 
energy to a molecule will impart vibratory eneqnr also The 
same reasoning applies to the term -iXRr which now be 
comes -a«Rr) The volume of the gas is unaltered by the 
vibrations and the pressure is depiniknt on the two other 
terms Hence the equauon may be written 

|PVx:a*tf«t''-*a«Rr) (3) 

And from thu we get 

P = W<«' ( 4 ) 

Phe above equahon may be written 

P.-ipwi. (S) 

Where - /fc Again equation {2) may he wntten 

I <=■*»<» I*. (6) 

the suffix I denoting that the pressure density and mean snuare 
velocity aa those of an ideal gas composed of smooth elastic 
spheres _ 

If Vi h, and Vt in (6) are taken respectively equal to I , p, 
and rj in (5) , then it is evident that r, in (5) is the velocity of 
mean square of an ideal gas which, having the same density 
would give the same pressure as a natural gas Hence t, can 
be fouim from (6) Now the total energy in umt mass of a gas 
IS given I7 the equation 

K,T = IfkP ( 7 ) 

where K* is the specific heat at constant volume and T is the 
absolute temperature From which equation vs/fi can be finind 
We have also from above 

from which equation the value of njjt and consequently A esn be 
found 

The equation A = 3^(7 - 1) can now be proved as follows 
Multiplying both sides of (4) by V, the volume of unit mass, and 
combining with (7), we get 

K,T-3PV. {9) 

Now from ($) and (6) taking p = m we get P > VJB and 
substituung in (9) K, 3 3P,V//iT But P<V/T = K,, - K* , or 
the difference brtween the sprafic heats at constant pressure 
and constant volume , the suffix s indicating, as before, that the 
symbols refer to an ideal gas Hence 


responding natural gases, at standard temperature and pressure, 
from (6) The veloaties are given m feet per second, and the 
value of gravity is taken at 3a a Column (4)gives the values of 
y for the different gases calculated firom equation (4^1) , and 
column (5) gives the experimental values of 7 The cloee 
agreement between these values u a s^Tuficant fitet 

(•) (•) (3) ( 4 ) « (6) 

h T~i 7 v-W+3) * 




Nl^gm 

nryidr 

Aia<si t (about) 1940 970 

8, Norfolk Square, W , June 13 



C L Baskm 


RomanO'Bnueh I,and Surface —Flint Flakea 
Replaced 

In the early spring of the present year, whilst passing a newlv 
opened excxvation near (^dmgton Church, three miles south 
east of Dunvtal It I noticed a very thin honrontal hne of sharp 
Amt flakes embedded a foot deep from the surfiuie line of an old 
pasture I could see at once that the hne represented an old 
living surfiwe to I to k a few of the flmU away In removuig 
the stones fn m the soil one or two little framnents of Romano 
British pottery tame away with them The flakes were histrons. 



fib t— frog MU of pstforstedRonuuiolintuh pottery (half actual sue) 

chiefly black and 1 rown grey and as sharp as when first struck 
On looking over the flints in the evening I was able to replace 
five on to each other This fiml and the occurrence of the pottery 
fiagments, prived the old surfime to have remained mtact from 
Romano British times 

A little later in the spnne, about six square yards of the super 
incumbent soil were catefiiily removed tot me, When other flakes 
were found in utu to the exact number of four hundred , with 
these were eighteen fragments of Romano Bntish pottery, one 
piece— somei^t like the bottom of a pot— perforated, as here 



g * 1 ) (10) 

Here i u some fector which for so called permanent gases is 
very nearly umty 1 or such gases we may wnte (10) 

I). or7«i{A + 3) (II) 

In the following Uble the values of A, except m the case of 
argon, an calcnlated firom equation (8) , and the velocity of 
gases havitig the same pressure 1^ dennty as thar eor 
- NO 1340, VOL. 52] 


uinstratea Amongst the f 
», three b 
^,«al neatly w.u, 
mentf A nuddle „ 

s by , with thu wu a small piece of wood carved to repre 
a hones fore leg, andawell finuhed and perfect nnpoBM 
flmtcelt ~ 

b sortuy the flmts I sras able to tepUM thirty dgjit on to 
each other m groups of from two to five Two of these groups 



July 4, 1895] NATURE 


333 



Hertfbrdihire conglomenttc occun m • wrftce stone at the 
uune place, and I have at different times picked up veiy thin 
ptecet withwt bulfaa which appeared to me to have been artili 
cially flaked I have, however, kept no disputatdc objects 
Hertfoidshiie “ plum pudding stone ” was certainly flaked by the 
Kelts of this district, as u proved by the large, flnieted and welt 
bulbed knife hke flake of cowlomerate, found by mvaelf at Cad 
dington, here illustrated 'ms stone is not mentioned as one 



>11 3 — SiTuafat edged ecniper conjoined 10 a lUlcc (half actual luc) 

known to have been ublised for tools in the list mven by Sir 
fohn Evans, in hu “ Stone Implements of Great Britain 
It IS diifimlt to fix a date for the Romano British hving sur 
face here mentioned, as the com is too corroded for determination 
but a correspondent the Rev llenn Cobbe, of Maulden, has a 
Roman com, found in an adjoimng field at Caddington, msenbed 
' C Casar Av( Grrmank is If this inscription indicates 
the Emperor Caligula, as Mr Cobbe bebeves, we have a date, 
A D 37-41, and the com was probably lirought over by one of the 



1 10 4 —Largs kniCi Iiks Oaks of HsitfonUbira coogkancrait (half actual 
aus) 


ment, which indicatth oacillations in a north and south dmction, 
wu erected in March rf last year, and daily observation of it 
has ance been carried i n the tcale being read off each nuimtc, 
from five minutes befirt to five minutes after Ians noon On 
the 9th mat nothing unusual was noticed dunng the first seven 
readings, these bei^ all pracliudly the same , but on pvttiiig 
my eye to the telescipe fx the eighth, 1 at once noticea 
that dunng the interval of leas tim a mmute since the 
preceding reading, the mirror had rotated considerably about 
Its sertfoal axis, the normal having moved towards the 
north, the diflhrence lx.twtLn the seventh and eighth 
readings being no less than 76 mm of the scale An imme 
diate examination of the lamj stand showed it to be perfectly 
firm After the ngular daily readings were completed, others 
were made at intervals of t^cnerally two minutes for half an hour 
after Pans noon These showed two quite conspicuous oscilla 
tions of the mirror dunng its leiurn to its original position, which 
It reached about thirteen mmutes after iicxm It conunued to 
move beyond thispomt towanls the south, till at oh 31m I^rls 
mean time it svas 4 i mm south of the point at which the scale 
was first read off Later nuulings m the course of the day 
showed that it svas still moving slowly to the south, but no fiirthw 
oscillations were recorded In the evening, when the mirror 
appeared to have come to rest the sensitiveness of the instrument 
was tested, and with this the column hiaded “ Tilt of mirror 
frame ’ in the following Uble has been computed The positive 
sign indicates a tilt to the north 
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addicts of Aulus Plautius under Claudius, in the second commg 
of the Romans m A n 43 

A short distance firom th» old land surface here desenbed is 
an extensive Roman refuse pt with abundant broken pottery , 
so that It u safe to assume thata Roman villa once stood close %, 
and we seem to have evidence of the cunous feet of a Kelt sitting 
down in close proximity to a Roman house and its refuse pit, 
tpuetly chipping his stone impleiiients It is equallv cunous tW 
the impleineiits and detached flakes have remained undisturbed 
so near the surfime for nearly two thousand years 

Dunstable Worthinoton O Smith 


The BifUar Peadulum at the Royal Obsarvatory, 
Bdiaburgh ^ 

SoMR interesting readhigs of the bsfllar pendulnm, designed 
by Mr Horace Darwin for measuring movements in the eaws 
snrfiMS, were made here at noon on the 9th inst This instru 
NO. 1340, VOL 52] 


Royal Observatory, Colton Hill, Edinburgh, June ao 


Migrauon of a Water-beetle 
Lasi night, at about ten o clock, a beetle flew m through the 
open wmraw, alighting on a bowl of roses m the centre 
of the dining table On being dropped into a finger bowl 
he promptly dived and swam m«mly, and proved to be a 
specunen ol the ordinary brown water beetle, to be found m 
every pond or ditch of water Now the nearest water to my 
dini^ room window u the Thames, distant over a quarter of a 
mile u the crow flies, whence this water beetle must We flown 
On any of your rWers inform me whether such long flights 
have bam observed before m connection with the pairing season 
or migration of this species? I enclose yon a rough Mtch of 
the beiftle, not knowing itaspectfie title amongst the Coleoptem. 

Rosk haio Thomas 

Basildon, Reading, June 23 
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AAC ON AND HFUUM IN METEORIC IRON 

I N the light of thf new discovenes of argon and helium 
It appeared that the reinveatigation of the ga* 
o\oKed on heating meteonc trop mignt promise interest 
in}, results This anticipation has bera fulfilled Meteone 
lion heated tnia-uo yields a small amount of both argon 
ind helium besides i compnratuely large quantity of 
hydrogen 

The investig ition of gases occluded in meteonc iron 
was undertaken by Graham m 1867 {Proc A S xv 50a) 
From 452 grams of i specimen of iron from Lenirto 
in Hungary, (jraham obtained by heating it tn 
racuo 1653 cc of gas consisting 8568 per cent 
of hydrogen 4 46 of carbonic oxide and 9 86 per cent 
of nitrogen And eight years later Prof Mallet 
investigated the gases from a specimen of meteoric iron 
from Augusta County V irginia and found 35 83 per cent 
of hydrogen 3833 ptr cent of carbonic oxide 975 per 
cent of carbonic anhydride and 1609 per cent of 
nitrogen {Pro A S xx 365 ) 

In the same year Prof A W right examined 
spectroscopically the gases evolved from two meteor tes 
one the great 1 ex is m< tcontc in the museum of Yale 
College w hich w eighs 74'* kilograms another a specimen 
of meteoric non from Tazewell Count) Icnncssce and | 
a third set of expenments w is made with ft igmcnts of a 
meteontc from \rvi in Ilungar) I he g iscs obtained 
w ere examined spectroscopic illy and were found to show 
the usual spectra of hydrogen, carixm compounds 
oxygen iiid nitrogen He was se irehing fur 1 nes present 
in the spectra of stars but found nont and nc con 
eludes that the spectrum of the solir corona is to be 
ascribed merely D atmosphinc gases A preliminary 
account of the examination of i fourth (a stonyr) meteontc 
18 given in the same journal (A/iur /turn if of S t net 
[3] IV pp 294 and 4 j 9) and the full ictount in vol x 44 
buffice It to siy that the list frictions of gas evolved con 
tamed 691 per tent of nitrogen Gn p 257 of the 
next volume (XI ) Prof Wnght gives inilvses of the gases 
from vonous samples of mcteoi tes w hich contain from 
• 54 *0 5 38 pt-t cent of nitrogen ^ndllstl> invol xii 
p 165 he gives further det Ills including dcst nptions of 
spectri tn none of which he n iticed inythtng unusual 
Prof Wrights interesting pqKrs are instructive 
inasmuch as they show how little reliance is to be pi itcd 
on the evidence of the spectroscope is to the presence of 
iny one g is in a gaseous mixture consisting of i large 
proportion of other giscs Ihcrc is no doubt that m 
future much iftention should be paid to the iclitvc con 
ductility of giscs Ihc liara tiristi spectrum of irgon 
IS almost completely m isked by the presence of i few 
parts per cent of nitrogen oi of hydrogen ind that if 
helium is similarly afilctcd although to a less degree 
Though no quantitative experiments 1 ivc been made 
on the subject yet 1 should judge that the piesencc 
of from S to 10 per rent of nitrogf n entiicly obscures the 
characteristic yellow line the other stiong lines still 
remtm visible 1 hope soon to be able to communicate 
furthci inform ition on this interesting subject 
The presence of both ai^on and helium has been 
demonstrated m the meteorite from Augusta County, 
Virginia 1 sunple of which was purchaimd from Mr 
Gregoiy Two ounces of turnings of this meteontc were 
heated to bright redness in a tiard glass tube all air 
having been first removed in the cold by a Toplerspump 
From this iron 45 rc of gas were obt lined It was 
mixed with oxygen in a gas burette, and exploded It 
appeared to consist for the most part of hydiogen After 
at^rption of any carbon dioxide and the excess of 
oxygen with alkaline pyrogallate, the residue amounted to 
about half a cubic centimetre It was transferred to a 
small tube and dned with a morsel of solid caustic 
potash, and with it several vacuum tubes were filled The 
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spectrum showed that it consisted for the most part of 
argon the trace of nitnwen which appeared at first 
rap^ly disappeared under the influence of the discharge 
The spectrum was carefully compared with that given 
by a tube of atmosphenc argon provided with magnesium 
electrodes 1 his sample of argon always shows the U 
hnes of sodium owing to the magnesium electrodes, and 
proves especially convenient for the detection of helium, 
the yellow line of which is not coincident with the lines of 
sodium both spectra were thrown into a two pnsm 
spectroscope at the same time, and on careful comparison 
It was evident that all the argon lines were present 
Besides these the yellow line L)| of helium was faintly 
visible not coincident with the sodium hnes and on 
comparing the spectrum of the g is directly with that of 
helium from cleveite it was possible to recogpiise the 
identity of the red, blue green blue and violet lines of 
helium m the meteonc gas No other lines wore visible 
than those of argon and helium It may thus be con 
eluded on spectroscopic evidence, that both argon and 
helium aie contained m meteoric iron the former m much 
I irger amount than the latter This conclusion was ven 
fied by mixing ibout 90 per cent of argon with 10 per 
cent of helium 1 he spectrum of helium under these 
circaimst inccs was much mure brilliant than that of 
aigon henct t may be concluded that less than 10 per 
cent of this gase >us residue consisted of helium 

It appeared likely that metillie iron might be induced 
to absorb aig n It had been noticed last October that 
m attempting to piepare argon by p issing atmospheric 
nitrogen through iron tubes filled with magnesium turn 
mgs and heiticl tiredness a smaller quantity of argon 
than usu il w is collected This renders it not improb 
able that ir m it i red heat is permeable to irgon If 
permeable the n t might be permanently ibsorhed \n 
experiment w is therefore undertaken by Mr Kellas to 
whom I h ivc t c xpress my indebtedness to ascertain 
whether hnelv d vided iron obtained by the reduction of 
feme oxide m hydrogen would occlude argon 
About 14 g uns of the finely divided iron wax pi iced 
m a combust o 1 tube the capacity of which wax 53 6 
ec The tube was connected by a three way stop 
cock t > i Sprcngcl s pump and to a w iter jacketed 
icxervoii cont lining argon over mercury After exhaust 
mg the tube irgon was allowed to enter, and the tern 
pcratuie vvis slowly raised to 600 and mimt lined for 
three hoi rs I ntil equilibnmn of temperature had oecn 
cstiblishcd n perceptible change of volume could be 
noted 1 he tulic wax allowed to cool connection with 
the argon reservoir was closed and the gas was pumped 
off Ihc cluine corrected for temperatuie and pressure 
w IS 54 2 On heating the tulie about 59 c c of gas 
w is given iff It w IS collected in three fractions (1) \b) 
and ( ) the he iiing having been continued for twelve 
hours 

(ij I he volume of this gas was 30 cc It was rol 
Icctcd It ibnt ’oo L This was exploded with oxygen 
ind a residue w ix obtained of which the greater part dis 
solved in caustic potash showing that the gas had con 
sisted of hydn gen and hydrocarbons The final residue 
was I 7 i c 

(A) The second fraction collected at 450® amounted 
to 15 Cl and after treatment as above the residue was 
025 re I his residue was united with that from (a), 
and a vacuum lube was filled The flutings of carbon 
were visible and also a tiace of hydrogen, but no argon. 
This gas was sparked with i c c of oxygen and on absorb 
mg the excess of oxygen with alkaline pyro)j^llate, o 45 c c 
remained On transferring this residue to a vacuum 
tube the banded spectrum of nitrogen was alone visible 
(c) The third fraction, collected at a red beat, also 
showed only the plectrum of nitrogen, when purified 
and transferred to a vacuum tube, and on conunumg 
the discharge it also disappeared and the tube became 
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phosphorescent Judging from previous experience, the 
presence of aigon woula have revealed itself after the 
mtrogen had disappeared It may therefore be concluded 
that whether iron is permeable to argon at a red heat or 
not It does not permanently retain the gas It is not im 
probable that the condition of retention may be that the 
iron IS heated to fusion in an atmosphere of hydrogen 
hydrocarbons, argon, and hehum, and that it is then 
suddenly cooled This I should imagine to be the case 
if the iron were ejected fiom some stellar body at a high 
temperature I am, however unaware whether any of 
the lines of the ar^n spectrum have been identified in 
the spectra of stars if not it is probably because the> 
are masked by the spectra of hydrogen and carbon 
W Ramsa\ 


SUBTERRANhAN FAUNAS 
'^HF researches of geologists ind engineers ha\t re 
^ vealed the existence of vast tracts of underground 
waters, often associated with mote or less extensive 
caves The investigation of these underground waters 
IS interesting to n^turallsts os it has led to the discovery 
of a special subterranean fauna difilerent in difiTcrc-nt 
regions it is true but ch iractcnsed throughout by modi 
firations in certain definite directions The study of 
these modifications is a fascinating one, and the problem 
of their evolution seems to be rendered comp irativcly 
easy by the simpltc ty and limitations of the conditions 
of life which obtain beneath the e trth a surface for thcsi 
subterranean forms live m continual darkness and are 
exposed to a fairly uniform temperature at all times It 
IS also in many cases possible to tell from whit surface 
species an underground form hts descended and ti 
infer the age of the latter viith i fur approach to 
accuncy the nature of the changes undergone ind the 
rate it nhich these modifications hive taken place can 
thus be estimated m particular instances 

It will be remembered that in 1 ukards ucll knoun 
memoir on the Caic hauna of Amend the petulitr 
modifications of subterranean inimiU were interpreted 
as lending strong support to the theory of themhent 
ance of acquired characters Recently however in t 
careful and interesting memoir on the subterrincin 
Crustacea of New Zealand {Trtm J tnn Soc London 
vol VI , 1894) Oi Chilton considers the question from 
the Neo Darwinian aspect ind he idduces a numlicr >f 
facts and irguments which greatly tend to reduce the 
force of Packard s contentions 

Dr Chilton begins his memoir with 1 completed 
account of the New Zeiland subtemnein Crustacea 
including a description of some new species Ihe 
underground crustacean faunt of New Zealand his 1 
more varied ispect than that of Europe or North 
Amenci of the six species known three are Amphipods 
and three Isopods and these belong to as many as hvc 
different genera Among them UimuMrur /rnftfu is 
interesting to us as being allied to the blind Ntphiriu 
of Europe Cruregttu fontanui an Isopod belonging to 
the fiimily Anthunda: is curious in possessing only six 
pairs of legs the seveath segment is small and without 
appendages, as is the case also in young Isopods this 
lamd char ictcr is ret uned in Crures;ent prob ibly owing 
to an arrest in development on account of the scanty 
supply of food Two subterranean species of the genus 
Pkrtaiotcus are described, P typuus and P assmtlts 
n sp a surfiice species P au^traits, lives on the 
top of Mount Kosausko m Australia Tbs genus is 
peculiar, and the type of a new family of Isopods which 
improaches the Asellidse m some respects but differs m 
the possession of a laterally compressM body and a Imig 
SIX jointed pleon 

In addition to the descnption (If these underground 
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formic the writer gives a rZmwZof our only too scanty 
knowledge of the habits md conditions of life of tubter 
ranean animak lie discusses also the question of the 
origin of cave forms md inives at the conclusion that 
the New Zealand subtemnean crustacci hive clearly 
been derived from a surfiec fauna, though the afllmtlM 
of one or two species seem to be nther with m inne than 
with known fresh water forms It is pointed out, how 
ever that the cave faun i is not necessarily desomded 
fiom the present surface fiuna of the country Cratmnjrx 
tompactus, for mst met has its ne irest allies in Furope 
and North America -md the rem irkible habitat of the 
fresh water species of Phn Unius has already been 
mentioned 

Cave crustaceans according to Packard live * in 1 
sphere where there is little if my utcasion forstrug^mg 
for existence between these orginisms Chilton how 
ever, suggests that there is evidence for thinking that 
Natural Selection has come into pi ly m the evolution of 
rave-mimils He points out that tne scanty supply of 
food must inevitably lead to a keen struggle Moreover 
Pickard himself states thit the Laadoten and Lrannnyx 
of the North American cues arc eaten by the blind eray 
fish which in Its turn is devoured by the blind fish 
Amblyopsts, so that these animals must struggle with 
their destroyers To this end have probauly been 
developed the additional olfictory seti described by 
Packird and others to enable the pursued inimaU to 
esc »pe from their enemies If there were no oecision 
foi struggling for existence why should these idditional 
sense organs hive been developed it ill > At first sight. 
It cert unly seems natural to attribute the degeneration 
of the eyes observed m undeigiound forms to disuse 
md It IS but ( further step to assume thit these new 
chiri ters resulting fiom disuse ind adiptitiun to new 
conditions of life, weie mhented by successive genera 
tions But Chilton ingeniously rem irks that if the 
modifications in the tyes of lave animals were the direct 
inherited effect of the env ironment we should expect to 
find the lines of modific ituin similar in ill animals sub 
jeeted to the sime conditions 1 his however is not the 
CISC IS 1 lekards own investigations hive shown The 
influences le iding to degcnerition ict uniformly on ill 
indivtduils but the modifications piodueed in the eyes 
ire vinous ind oecui n different w i) s In some cases 
there is totil itrophy of the optic lobes ind optic nerves 
with or without the persistence in part of the pigment (01 
retin 1) ind the rrystilhnc lens in others the optic lobes 
md optic nerve persist but there is totil atroph) of tho 
lods md cones retina ind fleets while in extreme cases 
there IS total itrophy of the optii lobes ind nerves and 
all the optic elements These examples showing i 
development ippircntly c ipricious ind vaiying in diree 
tion in mimals all subjected to the same or similar 
environment point nther to the action of Naturil Selec 
tion thm to thit of the direct inherited influence of the 
conditions of life 

In a more recent essi> in the American Nrfurt/tst 
(September 1894) I ickird h is restated his views on the 
subject of the niodih itions of the eyes in subterranean 
animals and concludes his remarks with thn following 
words 1 hat while the heredity of acquired characters 
W1S in the beginning the general rule as soon as the 
tongenitally blind prepondented, the heredity of con 
genital ebancters became the nonnil state of things 
In support of his view Pack ird cites some statistics upon 
the inter mimage of deif mutes, which have been re 
<ently ftirmshed by Prof (iraham Bell It would appeir 
that m Amenea it any rate the segregition of oeif 
mutes within asylums has been followed by 1 striking 
increase in intermamiges amdhg them so thit, of the 
deaf mutes who marry at the present time no less than 
Soper cent marry deaf mutes A marked increase in 
the number of the deaf mute popul ition has ensued, and 
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Pi (if Bell points out the dan^r which consequently 
exists of the formation of a distinct deaf-mute vanety of 
m<uikind 

All this IS clearly brought out in Prof Bell’s memoir , 
but Mr Packard goes so far as to stote that Mr Bells 
itatistics appear to “almost demonstrate the fact of the 
ransmission of characters acquired during the life time 
jf the individual,’ and also says that “ deaf mutes already 
appear to breed true to their incipient strain or vanety, 
whether congenitiUly deaf or rtndtrtd so by dtstase durtng 
the Itft time of either or both partnU ” (The italics are 
ours} We are thus left in no doubt as to Mr Packard s 
interpreution of Mr Bell’s researches , but an attempt 
on our own part to find in Mr Bell’s pages the particular 
stetistics or remarks which may be regarded as all but 
demonstratmg the inhentance of acqmrra characters has, 
remarkably enough, been completely unsuccessful Mr 
Bells conclusions lend no support to such a view So 
far as they bear m>on the present subject, they art bnefly 
as follows (1) Tut the great &ctor in determining the 
production of deaf muteness m ofTspnng is the existence 
of a hereditary taint in the direction of deaf muteness in 
one or both branches of the family (a) That this 
hereditary Uint is not the less potent in its effects if it 
fails to manifest itself in the actual parents of the deaf 
nute (3) That “non congenital deafness, if sporadic, 
s little likely to be inhented " 

It would thus appear, both from Chilton s presentiuon 
of the facts, and from the ftilure of Packard s sppeal to 
analogy, that — often as the contrary opinion has been 
uiged— the peculiarities of cavernicolous animals do not 
lend any particular degree of support to the Lamarckian 
principles of evolution W f 


North Pole have been undertaken, but with 
result so far as reaching it is concerned G^ron Norden 
skidl^ the great Arctic explorer, has made four expeditions 
to Spitxbergen, and two to Nova 7 emlia and Greenland, 
besides having taken part in the celebrated vovage of the 
l^egu In all explorations both hi and others have found 
the icebeigs the chief obstacle , and it may be said that 
Arotic explorers are now almost all unanimously con 
vinc^ that the Pole can never be reached in steamer or 
sledge Attempts on foot have likewise failed for the 
distance of abut ten miles has never been exceeded, 
owing to the great difficulties tmd dangers 

Notwithstanding these bets, Dr Nansen the celebrated 
Norwegian explorer, attempted yet another wav, and 
insteatlof cutting a path thr^h the ice, he has allowed 
himself to be earned polewards by a northerly current 
Ihis took place a year and eight months ago, and he has 
not been heard of since 


making the expedition in a balloon The project is not a 
new one, but it has never been senously discussed by Arctic 
'xplorers M Andrde, however, hu had much expe 
nence in polar regions, having spent the winter of 1883-83 
n the far noru^ and also taken part in the Swedish 
Meteorological Expedition, which lasted a year He 
has also proved himself to be a dauntless aeronaut, his 
most interestmg voyage being one from Gothenburg to 
he Isle of GoUuand, in which he had to cross part of the 
^tic Stqerything in connection with this proposed 
•xpediljkio has been minutely studied and discussed , 
snd iifliiite pains have been taken to solve all difficulues 
The banom would require a double outer covering, 
and a volume of 6500 cubic yards fhe ascensional 
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power thus obtained would be suffiaently g/tut to 
carry three persons, furnished with provisions for four 
months, besides allowing for the car being fitted up with 
necessary instruments for observation, life-buoys, and 
Berton’s collapsible boats The car could be suspended 
m such a way as to allow of instant detachment m case 
of a descent into the sea The entire weight of the 
balloon must not exceed about three tons In the 
instance of Henn Giffards captive balloon, exhibited m 
1878, and which weighed about six tons, it only reouired 
newly inflaUng after a year’s use According to Graham's 
observaUons a balloon measunng 8} yards in diameter 
can be made suffiaently air ti^t so as to sufier, per 
month, merely a loss of 13^ lbs of its ascensional force 
M Andr^ however, hopes to produce an absolutely 
impermeable covering 

Tlie balloon, being protected from the wind by a 
wooden enclosure, would be inflated as fiw north as 
possible, by means of hydrogen compressed in cylinders 
Tins once accomplished, it would bemn to ascend To 
a certam extent it might be steered by means of a sail 
and sevei^ guide ropes, which dragging on the earth, 
form as it were a brake The ropes, however, would 
have to be of special composition, in order to produce 
the same effect in water The hindrance thus caused to 
the flight of the balloon, together with the pressure of 
the wind, would allow the use of a sail The flight then 
might re^ an angle of 40° away from the wind direc 
tion This steering apparatus, invented by M Andrde, 
has often been used by him in his aenal vojrages 

Besides the guide ropes, heavy lines, on which would 
be placed numbcrMl metal plates, would be attached to 
the car , these would serve as ballast In case of a 
lowering of temperatuie, and a consequent descent of 
the balloon it could be lightened by throwing off these 
plates, which if found, would, to a certain extent, show 
the course taken by the explorers 

bpitrbergen hts been chosen as the starting point, for 
this island is almost always clear of ice by the middle of 
June The departure would take place m luly, on a 
clear day with t southerly wind At Spiubergen the 
average rate of wind per second is 10^ yards the guide 
ropes would cause a hindrance of about 2| yards per 
second, therefore the average rate of balloon would be 
nearly 8 yards per second, which is about 16 miles an 
hour At this rate the Pole should be reached in 43 
hours 

The summer is in all respects the most suitable time 
for an aeronautic voyage in Spitzbeigen The lowrest 
temperature observea at Cape Ihord^ m July, 1883, 
was -f o 8C, and the highest -f 11 6C The move 
ments of the balloon would therefore be very regular 
Besides this, there are practically no storms, and the 
fall of snow in June and July is bou slight and rare 

M Andree s project has been highly approved of by 
the most expenenced Arctic explorers Baron Norden 
skiold has declared himself in favour of it, and M 
Eikholm, chief of the Swedish Meteorological Expedi 
tion to Spitxbergen in 1882 83, states that the conditions 
of the \rctic regions are most fevourable for this voyage 
He thinks, mortover, that in the future the balloon will 
be the pnncipal means of exploring that part of the 
world 

For many of the above details, we are indebted to an 
article in the /le7 ue Saentifique, oy M Charles Rabot 


THOMAS HENRY HUXLEY 

W E regret to announce that, after an iflness extending 
back to last March, and reheved only fay two or 
three brief periods of improving health, not Huiday 
passed peacefully into the silence of death on Saturday 
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So long ago as 1874, a notice of the life and work of posts be resigned in 1885, shortly after which he removed 
Prof Hiwey was included in our “ Scientific Worthies ” to Eastbourne 

fvol ix p 357), and Dr Fmst Haeckel added to it an In 189a, more thin six years after his retirement the 
appreciative notice of his biological labours These digniw of Pnvy Councillor was conferred upon mm 
teenty year old publications render it unnecessary that The Copley Medal of the Royal Society was awarded 
any extensive reference to the subject matter of them to him in 1888, the KoyiJ Medal havmg been received 
sh^d be given now, and, moreover, the chief details W him in 185a and in December last he received the 
of his life are uell known Darwin Medal, the two previous reapients beii^ Dr A 

Huxley was bom at Faling in 1825 His scientific R Wallace and Sir Jos^h Hooker His l^orary 
traming began in the medical ^ool attaefaed to Channg degrees were — D C I (Oxford) , LL D (Cambridge, 
Cross Hospital, which he entered in 1843 Four years Edinbundt* and Dublin) M D (Wursburg) , Ph D 
later he jomed the medical service of die Royal Navj, (Breslau) The King of Sweden created him Knight of 
and proceeded to Haslar HospiUl from there he was the Polar Stir, and he was elected into most foreign 
selected to occupy the post of Assistant Surgeon to Societies and Academics of Science of note He was a 
H M S >?<i///rrff<rier, then about to moceed on a sun eying Correspondant of the Pans Acaddmie des Sciences 
voyage in the Southern Seas The ship sailed from (Section of Anatomy tnd 7oo\ogy\ and Corresponding 
England in the winter of 1846, and retumM to England Member of the St Petersburg Acaddmie Imp4iiale des 
in 1850, after sunevi^ the inner route between the Sciences, the Akademic der Wissenschiftcn, of Berlin 
Barrier Reef and the East Coast of Australia and New and of Munich, the Svenska Vetenskaps Akademie, 
Guinea During this period, Huxley sent home several Stockholm, the Halle Akademie der Naturforscher, the 
papers, some of which were published in the /Vfr/o Academies of Natuial Sciences of Philadelphia, Boston 
sopktciU TroHsathoHi of the Royal Society His and Buffalo, the Gbttingen Gessellschaft aer Wissen* 
first important paper, “On the Anatomy and AflSm schaften, the Pans Soci^td d’Anthropologie, and the 
ties of the Mrausa, wis published in 1849 His Natuiforschende Gessellschaft at Frankfort a M He 
communications, and the c\ lencc of ability which was Honorary Member of the Royal Insh Academy, the 
they furnished, led to his election into the Royil Society Accademia dei Lincei at Rome, the Brussels Acaddmie 
in 1851 dc Mddecme, the Institut Egyptien at Alexandria, the 

In 1854, Huxley succeeded his fhend Edward Forbes Batavia Genootschap van l&nsten en Wetenschappen, 
as Paleontologist and Lecturer on Natural History it the Amencin Academy of Arts and Sciences National 
the Royal School of Mines, 1 post which be held until Acidemy of Sciences, and the Amsterdam Akademie van 
his retirement in 1885 He was a great teacher, and the Wetenschappen He was also Foreign Member of the 
high reputation of the Si liool, now combined with the Brussels Acaddmie des Sciences, the Haarlem Maat* 
Royal Collet of Science, is largely due to his great schappij der Wetenschappen, the Philadelphia Academy 
mfluence At the request of the Lords of the Committee of Natuial Science, and the Societk Italiana delle 
of Council on Education, he continued to act as Scienie 

Honorary Dean of the School, and at death he still How far seeing Huxley was, with regard to our 
retained that post He also agi^ to be responsible for present scientific needs, may be gatbcrM from bis 
the general direction of the biological mstruction in the iddress when he retired from the presidency of the Royal 
School so that his place as Professor of Biology has never Society He saw that sacntific literature would have to 
been filled up be org mised before it could be folly utilised His words 

Huxley was twice chosen I ullenan Professor of were “ We are in the case of Tarpeia, who opened the 
Physioli^ to the Royal Institution, the first time in gates of the Roman citadel to the Sabines, and was 
1854 In the same year he was ippointed Examiner in crushed under the weight of the reward bestowed upon 
Physiology and Comparative Anatomy to the University her It has become impossible for any man to keep i»ce 
of London Other posts and honours were crowded upon with the progress of the whole of any important branch 
him In 1858 he delivered the Croonian Lecture of the of science It looks as if the scientific, like other 
Royal Society, when he chose for his subject the “Theory revolutions, meant to devour its own children , as if the 
of foe Vertebrate Skull ’ P rom 1863 to i860 he held foe growth of science tended to overwhelm its votanes , as if 
post of Hunterian Professor at the Rqyal College of themanof science of foe future were condemned to diminuh 
burgeons In 1862 he was President of foe Biological into a narrower and narrower speaalist as time goes on 
Section at the Cambridge meeting of the British Asxocia It appears to me that the only defence aminst this ten 
tion, and eight years filter held foe Presidency of the dency to the degeneration of scientific workers, lies in the 
Association at the Liverpool meeting In 1869 and 1870 organisation and extension of scientific education, in such 
he was President of foe Geological and Ethnological a manner as to secure breadth of culture without super 
Societies, and in 1872 was elected Lord Rector of Aber ficiality and on the other hand, depth and precision of 
deen University for three years As might b* expected, knowledge without narrowness * Another point touched 
Prof Huxley held strong and well dmned views on upon in foe same iddress was the claims of science to a 
the subject m education He was a man who at all times place in all sj stems of education “ We have a nght,” 
had a keen sense of public duty, and it was this which ne said, ' to claim that science shall be put upon the same 
induced him to seek election on the first London School footing as any othei great subject of instruction, that it 
Board in 1870 III health compelled him to retire from shall have an equal share in foe school^ an equid share 
that post in 187^ bqt ^unng his period of service as in foo recognised qualification for dein'ces, and in Uni> 
chairman of the Educwon Committee he did much to versity honours ana rewards ' It must be recognised that 
mould foe scheme of education adopted in the Board science, as intellectual discipline, is at least as important 
Schools as literature, and that the scientific student must no longer 

He was elected becreUryof the Royal Soaety in 1873, be handicapped by a linguistic (I will not call it literary) 
and ten years later was ciuled to the highest honor^ burden, the equivalent of which is not imposed upon his 
position which an English scientific man can fill, foe classiud compeer ” 1 o the expression of such views as 
presidency of that Society During the absence of foe these we owe foe increased attention now given to scien 
late Prof Sir WyviUe Thomson with foe ChaUettger tific mstruction m this country, though we have not yet 
Expedition, Huxlty, in 1875 and 1876, took his place as reached the impartial suge to which science has a nght 
Pimessor of Natural Hist^ m foe University <» Edin It may, perhaps, be too eady to fix Huxley s reil place 
butgh From t88i to 1885 he acted as Inspector of in Biolc^ Wnting in these columns in 1874, the 
Salmon Fishenea But fots and« all his other official eminent German naturalist, Haeckel, ranked him among 
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tht t rst zoologists 111 h ngland, taking zoology in its widest tific and litcrar> abilities as I possessed to the uttermost , 
^nd fullest signihLttion When we consider he rt indeed, my experience has furnished me with no better cor 
nni ked the Tont, senes of distinguuhed memoii s with rective of the tendency to scholastic pedantry which besetp 
uhith dunng the last quarter of a century Prof Huxley all those who are absorbed in pursuits remote from the 
li IS cniiched tooln),icai literature, we find that in each of common ways of men, and become habituated to thmk 
the larimr diMsions of the anima) kin^om wc ire | »nd speak in the technical dialect of their own little 
ndebted to him for important discovents. From tht I world is if tlierc were no other 

I iwcst animals he ciadually extended his investigation to Phis Journal especially loses in him one of its best 
the hi{,hest In thi Protozoa, he was the first to come friends We art now in the second senes of fifty volumes, 
to sitisfactoi> (onclusions conceminc the nature of and his was the hand that commenced both of them His 
Ibalassicollid L ind Splutrozoida and by his work on introduction to the fifty first \ olume will be fresh in the 
Occanie Hydrozoa he greatly extended the knowledgi minds of oui readers and it justified the position 
of 7 ooph)tes His reseirehes upon members of the he had occupied since 1859 t* devoted apiostle of 
important gioup of lunicati are of grcit value and the Dai woman theory He was moreover, not only a 
miny important adianits in the morphulog) of the most valued contributor to our columns, but his advice 
Molfusea and Arthnipoda arc due to him I urthcr on many points has been freely asked, given, and 
Huxley especi ill> studied and odvaneed tlie knowledge followed dunng i qu irter of a century 
of the comparitive inatomy and classific ition of tm Huxlc) s wonderful kindness to joung men is very well 
Vertebrata His Lectures on the Llementa of Comp ira known He would discuss subjects with his students, 
live Anatomy and his numerous monogriphs on living andhisperfi t geniality put them entirely it their ease 
and exbnct species ifford abundant evidence of what Always icidy to extend a helping hand he assisted manv 
biological science owes to him to higher nnges than they could otherwise have attaineo, 

Huxleys phee as me who has laigely influenced and by words of em ouragement induced others to con 
modem thought on many questions is teknowlcdged tmue their iscent 

by all to be 1 very high one The profound ind truly The objects which Huxley stated he had in mind from 
philosophical conceptions which guided him m his the commencement of his scientific career are these 
inquiries dwiys enabled him to distinguish the esscntiil io piomote the increase of natural knowledge and to 
fiom the uncssentui First among the subjects which forward the applicatum of scientific methods of invcsti 
owe their advancement to his support is the theory of gation to all the problems of hfe to the best of my ability, 
biological evulut on WHien in iSfo it became liis duty in the conviction which has grown with my growth and 
IS Professoi at the KoyU School of Mines to give a strengthened w th my strength that theie is no alleviation 
course of lectures to working men in the Jermyn Street for the sufferings of mankind except veracity of thought 
Museum of 1 ractieal ( eology he selected for his subtect and of action and the resolute lacing of the world as it 
The RcUtion of Min to the lower Animals The is when the garment of make believe by which pious 
questions ansing out of this topic bee ame the subject of hands have hidden its uglier features is stripped off It 
warm controversy at the meeting of the British Associa is with this intent that I hive subordinated any reason 
tion in thit and subsequent years The lectures were able or unit asonable ambition for scientific feme which 
published in 1863 under the title Evidence os to Man s I may base permuted myself to entertain to other ends 
Place in Nature ind excited great interest both m this to the popularisation of science to the development and 
country and abroid In this ind in other woiks he organisation f scientific education to the encUess senes 
advanced the piinciples of the Dirwiniin theoiy and • of battles and skmnishrs over evolution and to untinng 
w Diked out miny important developments opposition to that ecclesiastical spint that clencalism 

To ogam quote H icckel Not only has the F volution ' which in England is everywhere else and to whatever 
Theury received from Prof Huxley a eompletc demon denomination it may belong is the deadly enemy of 
stration of its immense imimrtance not only h is it been . science In stnv mg for the attainment of these obiects 
largely idvanecd by his valuable comparative researches I have been but one among many and 1 shall be well con 
but Its spread among the general public has been largely tent to be remembered oreven not remembered as such 
due to his well known^pul ir writings In these he has How nobly he acted up to his principles we ill know 
accomplished the difiicult task of rendering more folly how greatly the pursuit of his objects have benefited in 
and clearlv intelligible to an educated public of very telicctual and m itenal progress we can only estimate 
various lanks the highest problems of philosophic In the preface of the fifth volume of his Collected 
biology From the lowest to the highest organisms, Fssays Huxley gives a quotation from Strauss s 
he has elucidated the connecting liw of development Dcr alte und dcr ncuc Claube which desenbes so 
In these several ways he has rendered science a service exactly the guiding pnnciples of his life that it is difiicult 
which must ever rank as one of the highest of his many to believe the Imes were written by another hand nearly 
and great scientific merits i quarter of a century ago For close upon forty years. 

As iwnterof Fnglish Huxley has been unsutpassed in wrote Strauss I have been writing with one purpose, 
our time and generation He has set a standoref in sacn from time to time 1 have fought for that which seemed to 
tific liteiaturc both in rleirnessof exposition and in the me the truth, perhaps still more against that which 1 
most perfect handling of word which it behoves his sue have thought error and in this way I have reached, 
ccisors to closely ftillow He aimed at wniing clearly indeed overstepped, the threshold of ola age There every 
and avoided the use of tccbniial languan whenever earnest man has to listen to the voice within ‘Give an 
possible As he remarks in the preface to the volume of account of thy stewardship for thou mayest be no longer 
"Collected Essays contaimnghisbiolomcalandgeologiral steward Ihit 1 have been an unjust steward, my con 
addresses I h ivc not been one of those fortunate per sacnce does not bear witness At times blundering, at 
sons who are able to regard a popular lecture as a mere umes negligent Heaven knows but, on the wbote, I 
Aofv ifaui tr unvi orthy of being ranked among the serious have done that which 1 felt able and called upon to do 
efforts of a philosopher and who keep their fime as and I have done it without looking to the right or to the 
scientific hierophants unsullied by attempts— at least, of left seeking no man s fevour, feanng no man s di^vour ’ 
the succestiifi sort— to be undentanded of the people Huxley leaves a wife and seven children— three sons 
On the contrary I found that the usk of ptting the and four daughters They mourn the loss of a lovmg 
truths learM m the field the laboratory and the museum husbnad and fether, and tMir afHiction is shared by au 
into lanfuage which without bating a jot of scientific who were fortunate enough to know him as a friend But 
accuracy shall be generally intelligible taxed such seien h» loss will not only be felt by these it affects the whole 
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mtutlkctual world Men will arise who, hke him, will 
advance and extend scientific Icnowledife by research and 
exposition, but rarely will the qualities of the investigator 
and interpreter be combined with a more charming 
personality 

The funeral has been fixed to take place at Marylcbone 
Cemetery this afternoon, at 2 30 o’clock 


NOTES 

Among the honours which Ixird Rosebery recommended on 
leaving oihcc, and which the Quein has approved, we notice 
that Dr Robert Oifli-n, C B , whose work in various departments 
of statistical science will be known to our readers, has become 
K C B , and that Prof J W Judd has been appointed C B 
Mr James Blyth, the well known agrKultnnst, has received a 
baronetcy, Colonel V D Majendic, C B , hu been promoted 
to K.C B , and Captain Lugaid has been appomted C B. 

Thk International Meteorological Committee, at its last 
meeting at Upsala, in August 1894, recommended that an 
International Conference of the same character as that of Munich 
in 1891, should lie held at Pans almut the middle of Septemlier, 
probably September 15, 1S96. A i ircular hasjust been distnbuted 
among meteorologists, announemg that M Mascart has under 
taken to make the arrangements necessary for the meetings 
of the conference Mr K M Scott will be glad to receive, 
at the Meteorological Office, notes on any questions suitable for 
insertion in the programme for the conference It is proposed 
that thcdeffmtivc pragromme shall be prepared before the end 
of the present year 1895, in order to give meteorologists 
imeresteil in the subjects pru|iosrd for duoiussion, time to 
formulate their views thereon 

Tiix death is announced of Prof 1) Kirkwood, for many 
years Professor of Mathematics in Indiana State University, 
and known for his investigations of the orbits of planets and 
comets 

An influentwl committee has lieen formed in Pans, to collect 
funds for the erection of a monument to hrsneis (larnier, the 
explorer Ihe Treasurer of the Committee is M J Rueff, 
43 rue Taitlwut, Pans. 

Prof Fik HS has been elected a Correspondant of the IVis 
Academy of Sciences, in Ih*. SecUon of (icometry i Dr Nansen 
has been elected a Correspondant of the Section of Geography 
and Navigation, and Tlr Laveran a Correspondant of the Section 
of Medicine and Surgery 

Prof Who has formally announced the resignation of his 
office at St Petcrslnirg os from September 13. llw fotiiro 
residence will be at /unih, and he requests that papers and 
hooks hitherto addressed to him at St Pctersbuig, should be 
sent to his new address 

Thb subject of the essays for the Howard Medal of the 
Royal Statutical Soaety, to be awarded in 1896, with £10 os 
het^oie, IS “ School Hygiene, in its Mental, Moral, and 
Physical Aspects.” bsaaya should be sent in on or before June 
30, 1896 

Prof C Lloyo Morgan has accepted an invitation to 
deliver four lectures in the Columbia University Biologicel 
Course next winter His subject will be “ Some Habits and 
Ifutincts of Birds.” Mr Frank M Chapman, of the Amenean 
Muaenm <i Natural History, will also give four lectures upon 
buds, ftom the zoologist’s standpoint. 

The American Museum Expedibon of 1895 has already com 
fdeted the expiotation of the Uinta,,basin foeiil fiinna, and 
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established the fimt that, hke the of FfMee, it is 

completely tiansitiunal between the Eocene and Mioeeqe. The 
party is now passing north to exploM Brown’s Park on the 
eastern hose of the Umta Mnuntams, antneient lake baafti which 
has been long knoan but hitherto unexplored for fosstU. 

The Executive of ihe Midland Union of Naturalists at their 
annual meeting, held on Monday last at Oxford, asratded to 
Mr Walter E Collmgc, Assistant Lecturer in /oology and 
Comparative Anatomy, Mason College, Birminghaai, the 
“Darwin Medal” for his rcLcnt researches on the eiaaial 
nerves and sensory canal sysUm of fishes. 

Mr George S Dwis, who, since January 1885, has at a 
veiy heavy loss malntamul the “ Index Medicus,” announces 
he will be obliged to distontinue that very useful publication, 
owing to insufficient supixirt It would hardly he to the credit 
of medical societies, and scicnlifii. workers generally, if this 
mdispensable monthly indts is allowed to come to an end for 
want of something like ;^400 a year 

The fortieth annual exhibition of the Royal Photographic 
Society snil be inauguraUd on Saturday, September aS, by a 
private view, followed m the evening by a conversazione The 
exhibition will remain open doily (Sundays excepted) from 
September 30 until November 14 Metlals will be plocetl at the 
dis|x>sal of judges for the artistic, scientific, and technical excel 
Icnce of phntogntdis, lantern slides, and transparencies, and for 
apparatus The judges for the technical section are Captain W 
deW Abney, Mr Chapman Jones and Mr Andrew Pringle 

An International Exhibition of Hygiene, organised under the 
direction of M Brouardel, was opened at Pans on Thursday 
last The exhibits are divided into five grout>s, rcfemng 
respevtively to (i) the hygiene of pnvate houses, (a) city 
hygiene , (3) the prophylactics of rymotic diseases, demography, 
sanitary statisucs, Kc , (4) the hygiene of childhood, including 
ahmentary hygiene, questions of clothing, and physical exercises , 
(5) industnal and professional hygiene 

Tiir Wttkly Vyiatker Report of the aqth ull shows that the 
rainfall for the first half of this year is much below the average 
in all districts except the north east of England The deficiency 
vanes from 2 5 inches m the east of bcutlami, to 5 inches m 
the south west of England, but m the west of Scotland the 
deficiency amounts to iz inches. Some heavy amounts have, 
however, been measured recently , at Churchstokc, Mont 
gomety, the abnormally large fall <>f 4 8j inches was recorded 
on the a6lh ult 

A I days ago, the Lord Mayor of Liverpool, on behalf of 
the Museum CommiUte of the Corporation (of which Sir 
William B Forwuod IS chairman), opened in the Public Museum, 
in presence of a numerous assembly, a large new gallery ex 
clusively devoted to ethnography An interesting account of 
ihe origin and history of the collection, and of the method of 
Its arrangement, was given by Dr 11 O Forbes, the Director 
of Museums The African, Pajman, and New Zealand sections 
are especuUly nch, while those of Mexico, Peru, and Patagonia 
contain some very rare exhibits of exceptional value. 

Ar the annual general meeting of the Soaety of Arts, the 
following gentlemen were dectcvl Vice Piesidenls 1 — Sir polward 
Birkbeck, Mr B Irencis Cobb, the Hon Sir Charles W 
Fremantle, Sir Douglas (,altnn, and Prof W C Roberts 
Austen To fill the phu-es vacated by retiring members of 
Council, there weie elected, at the same meeting, Sir Stenart 
Colvin Bayley, Major General Sir Owen Tudor Borne, Mr K 
Brudenell Carter, and Dr Fhuicis Elgar bir Frederick 
Bramwell was elected Treasurer of the Society 
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Till' foUowkig recent appomtmenU ue utnouBced in Set^tt 
To lie aiMrtint prufesson in Johni HopkuM Unmnity Dr C 
Lane Poor, aatronom} , Dr A S CheMm, mathematici and 
mixhanici. Dr Simon P leaner, pathology, Dr Albert Mann 
to be pcotator of biology m Ohio Wedeyan Univeraty In 
Syracuae Umeenity, Dr h C Quereau to be profemor of 
geology and mineridogy, and Dr W H Metzler aiaociate 
profevor of mathematica Mr M A Maefcoixie hu been I 
appointed profeaeor of mathematici in Tnmty Univernty, 
Toronto The chair of phyiica in the Univeruty of California, 
recently filled b/ the late Prof Harold WhiUog, has been 
offered to Dr E P Lewi* 

A NOVEL engineering icheme in the conalrucbon of the 
foundation of the retaining wall of the new apeedway at High 
Bridge, in New \ork City, u the freettiig of a bed of quickiand 
which impeded the work A row of 4 inch pipe* have been 
annk a few feet apart, to the depth of 40 feet Then. |iipei are 
capped at the b-ittom and inside them are inserti.1 imaller 
pipe*, open at the bottom Cold air 11 fiirced from a eondenier 
through the iraaller pipe* into the larger, and thence returned 
to the condenser The air it cooled by expanaion to a tempera 
tare of about - 45* C , thus freenng the surrounding mud an d 
wet sand, and checking the flow into the excavation 

Those who have read Prof Crum Brown s “ Robert Boyle ’ 
Lecture, reported m our columns (vol hi p 184) will be 
interested to learn that among the “ Studies from the Princeton 
Laboratory, contributed to the current number of the Ptyth» 
ItgKal Kevtno, there is a paper on ‘ Sensatirns of Rotation, by 
Mr H C Warren The piuticular object of this msestigstion 
sru to determine the relative influeno. of sight and the mtemal 
sense of rotation on the snbjcetive estimate of movement By 
meaiuof a mirror- which could be inserted or removed at will — 
the apparent motion, as given to sight, could be reversed For 
the detailed result* the paper itstlf most be consulted In 
general they seem, we are told, to fiivour the view that 
the stmicircubur canals constitute the organ for the sense of 
rotation 

The Meteorological Office has received from the Central 
Physical Observatory of St Petersburg, copies of a cucular 
addressed to various institutioiis with reference to a proposed I 
meteorological exhibit at Nuhny Novgorod P xhibition m 1896 j 
The Central Physical Obacrvatoiy being desurous of nuking thu 
exhibit a* complete as possible, ^ at the same ume M making | 
known to the Russian public the progrcH of meteorological | 
science m sariou* countries, desin* to obtain information on any | 
of the following pomU — (i) Number of stations, of different 
order* (3) Titles of periodical publications, any of wbuh will 
be eahiUted (3) Summary of ptactical applications of meteor 
dogy, with titles of any works on the subject (4) Copiu of 
works containuy mean values or references to them, instructicms 
for taking observations, description* of instruments with method* 
of exposure, and charts referring to mantune meteorology 

The autuam meeting of the Iron and Steel InsUtute will be 
held at Birmingham from Tuesday to Pndsy, August ao-33 
The programme will embiace visit* to the leading industrial 
eatabliihnMu^s m and around Birmingharo The Mayor of 
Birmmghaiiffwill hold a reception, at the City Conned House 
and Art dOety on the evening of August so The Earl and 
CognUa* of Warwick will alio give a reception at Warwick 
Ga^ Among the papers that are expected to be read are — 

“ The ITienio chemistry of the Bessemer Process,' by Prof W 
N Hartley, F R.S , " The Hatdenmg of Steel by H M 
Howe, “The Minerol Reeouroe* of Sou A Staffordshire, byH 
W Hug^l “OnTeetf of Cast lron,’'by W J Keepindl^T 
D West, “The Estimation of Oxide of Iran in Steel, byA.E. 
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Tucker , “ The Use of Nickel in the MeUdlnrgy of Iroo,” by 
H A.Wigkm 

Peof Kinochi, of the Scienee College, TOkyS, u prepanilt 
a short life of the late Prof Cayley, to be accoinpaiiied by a 
photograidi, for a Japanese popular scientific monthly, vu. the 
“ Toyo Gakugu /uihi ’ 

A SEMAEKABi K system of eltctnc lights on buoys ha* just 
been completed at the Cicdney Channel, off Sandy Hook Thu 
channel n only 1000 feet wide, and vessels have not hereto f o r e 
been able to pass through it by night The new system, how 
ever, provides a bnllumt thoioughfiure, lighted by ten incan- 
descent bghu of 100 candle power each, and each on a buoy, 
about $0 feel long and rising 13 feet out of water The cable 
which conveys the electricity carries the pressure of looo volte 
under water and u six and half milts long, being the longeet 
cable m the world carrying a high pressure current under water, 
and also the only one of its kind ever made It consist* at a 
copper conductor insulated with gutta ptreha, bedded m jute, 
and sheathed with hard drawn copper win The machines have 
an output of only loo s dts, but the current flows throuj^ a 
step up converttr back of the switchboard, where it is converted 
into the required voltage, thus being perfectly safe to operate 

Thf paleontological department of the American Museum 
has recently secured by purchase the entire collection of fbsnt 
mammals of North America brought together by Prof E D 
Cope since 1S70 This loclndes 553 of Prof Cape's mammalian 
typea, besides the unique tingle skeletons of Phenacodns, 
Hymrothenum and Hjraebyns, and the nch sene* from all 
formations described and figured m Cope's Tertiary Vertebnta,. 
besides all hu unpnbbshed material Thufiimons collection, 
together with the others which are rapidly coming m firom the 
annual western expeditions to the Rocky MounUm region, will 
be srrvnged in the large new hall upon the geological floor 
of the Museum, which has been designed und cased for the 
purpose The collecuoni are being prepared for exhibiUmi and 
research a* rapidly as posrtble 

By the kindness of Mr R H Scott, we are able to pnnt the 
following information received at the Meteorological OEfice sntb 
reference to some reuml eartbquakk disturbance* m the Leeward 
Islands The note was drawn up by Mr F Watts, the Oovern 
ment Analytical Chemist at Anbgua, and was sent to the Colonial 
Office with two letters on the effects of the earthquake in Barbuda. 
“ On Monday May 30, 1895 a long and somewhat severe earth 
quake shock was felt m Antigua at 4 44 p m Thia shock threw 
down a steel rod 4 inches long and | mch m chameter, in a 
rongh earthquake indicator at bkerretta Slight shocks followed 
atintervals I was able to ascertain that there arete at least seven 
shocks betwein 4 44aiid8 30pm A shock at 6 58 p m sna 
rather severe, causing one of the Cathedral bells to sound slightly 
and stopping the clock Sbght shocks have be«i expenenced 
‘dmost every day nnee Sunilar shock* are reported from. 
Montsemt, Nevu, St Kitts, and Barbuda. Some mjoiy to 
buildmgs u reported from Barbuda, but I am unaware of the 
extent of the damage It la stated that diitant aounds, as oC 
explosioas, were houd m Barbuda , theM appear to have been 
heard m a northerly directum Through the courtesy of the 
Telegraph Company, I am mforawd that these earthquake* have 
not been felt m eny islanda mve those in the groups Antigue, 
Montserrst, Nevis, St Kitu, Barbuda From this feet, coupled 
with the report of noiies heard m Barbuda, I should infer that 
these disturbances are purely locaL and in no way related to the 
earthquake* m Europe about the same time ” 

Ax elaborate mvestigation on the bactenal content* ot 
maiganne and marganne producU has been recently made by 
Mears Jcdles and Mankier It la aatialactoty to find, m view 
of the huge quantitie* of maiganne which ate pieced on the 
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ittuket in one form or enother, that it u coniKleiabty freer from 
nuciofaet than ordinary batter ndten the latter w not made with 
Taiteanied cream >^reaa butter containi an average of from 
10 to ao milhona of mictobea per grr , margarine batter yielde 
but from 4 to 6 milhona , moreovor, whilw m extreme caaev ax 
many aa 47 milhona of microbea have been found per grm 
fn batter, maiganne can only booxt of it moit xomething over 
XI milhona. Cold appeari to act more prejudicially on 
margarine munobea than it does on butter garms , thus m one 
caae a reduction from 6^ millions to 330,300 per grm was 
ofaeerved m maigitfme, whilst a similar exposure never succeeds 
in ehmmating more than one thud of those present m butter, 
according to Lafor It la reassuring to Itam that in none of the 
numerous samplet examined were pathogenic bactena dis 
covered , many of the ordmary microbes present were isolated 
and described, and amongst these two were found which the 
•uthon believe are closely associated with rancid processes wbmh 
occur in old samples of maiganne To further reduce the 
micraibial population of maiganne butter, it is suggested that 
only stenle milk and stenle water should be used m its manu 
fiuUure from oleo maiganne which is conuderably poorer in 
bacterial life than the finished product 

In the yean, 1891 and 1893, the Norwegian Government fitted 
out a vessel for the purpose of making temperature observations 
round the Lofbden Islands with the view of tiacu^ the con 
nection between the habiuof the cod and the temperature of the 
water, and the Ikubament voted a sum of money for the pur 
chase of thermometers for registering the temperature at vanous 
depths We have received from Lieutenant G Gode, who was 
entrusted with the mvestigation a pamphlet enutled ‘ Tempera 
tarmaalinger 1 Lofoten * which contains an mteresting account 
of the results obtained He found that at the same places the 
temperature sometimes mcreased regularly according to the 
depth, while at others there were two distinct strata of water 
the cold bang uppermost Although (be vertical variations of 
temperature may have been considerable, ytt he always found 
an increase with depth The favourite temperature of the cod 
IS supposed to be S* C . and while in January 1893 this was 
found at the surface, in March 1891 it was only found at a depth 
of 160 metres , the greatest depth at which fishing takes place 
u 300 metres, where 6*-7’ C were recorded nearly constantly 
fr«n January to the middle of Apnl Lieutenant Gade found 
that when there were two strata of water, one cold {3*--3*C ) 
uppermost, and one warmer (5* 7 * C ) below, the cod was 
always found m the warmer stratum but, os the fishing takes 
place at dejiths whero the temperature is from 4*-y" C or more 
(and the d^hs where these temperatures are found are very 
differoit), the author considers that the fishennan cannot derive 
practical advantage from temperature observotums alone 

Chorisis, or the doubling of the parts h by no means a rare 
occurrence in flowers In thu phenomenon there appear, 
apparently in the place of one floral leaf, espeaally a stamen, 
two such leaves nther collaterally, > t beside one another, or 
serially, above one another These pain of leaves may arise 
either oat of a smgle common pnmordium, or directly from (he 
axis Up to the publicafl&m of a paper on “ Das Reductions 
geseUderBimhen,”byDr Lad J Celakoviky(Stxb derkonigl 
bahmiachan Get dcr Vlissciiachaftcn], morphologiiti agreed 
in regarding chotims os the <4vuion or bnnching of on originally 
snn{ 4 e leaf Dr &Iakovsfcy, however, cornea to the following 
coocfauions, amongst others, after s very complete considention 
of s huge number of instances Normal chtmaui ocean not os 
a dtvMon of a angle leaf, bat rather as a fusMo, or at least sn 
a pp roxim ation of distliict and originally unifonnly separated 
leaves In the ontogeny of the plant this may occur at a 
btancluag or poattve chomis, as tie terms it, of a ingle 
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primordimn, but this feet does not aSbid, according to Itun, • 
clue to the steps m (he phylogenetic development by srUeh the 
premnt state has conic about , but he believes m upposttkut to 
the httberto lecaved (nnion, that the piesont condition m 
these flowers was attained by negative cbonsu or spproxunatMSi 
Normal chomis is the expresuon of sn incomplete tcsnfetioa 
from s stole in which the individual leaves compowng a whorl or 
whorls were mote numerous into one in which they sre leas 
numerous It it, in fact the resultant of two tendenaea — one, the 
older, to polymentm and the other and newer, to oligoinerism 
The leductioa so eflected is always governed by the law of the 
alternation of the conveeutive leaf whorls Dr delakovsky*s 
paper is one of great interest, and the discussion as to the 
origin of the various types of androecium wilt no doubt be 
specially useful to those who are interested m the sflimties of 
the natural orders itf dicolyled ms and monocotyledons 

Thk pubiBhers of kmwkdgt announce that Dr Isaac 
Roberts, h R S , will shortly contmue in that magasine his 
selection of photographs of stars, star clusters, and nebula: 
The senes is intended to be in continuation of Dr Roberta s 
work, “ A Selection of Photographs of Stan, Star Ousters, 
and Nebube, ’ recently published, and which has contnbuted 
very largely to the extension of the knowledge of astronomical 
phenomena 

Th* July number of Natural Seunct is devoted to brief 
desenpUons of iht results of the ChaUengtr Expedition, from 
the points of view of investigations m many branches of know 
ledge Pach of the contnbutors, all of whom wnte with 
anthority upon thar respective subjects, more or less confines 
himself to answering the question, “ How has the Chatttnpr 
FxpaliUon advanced science?” The bnef summaries thus 
obtained form a very valuable and compact mdex to the advances 
in various fields of natural knowledge due to the Expedition 

Thb additions to the Zoologieal Society’s Gardens duimg the 
post week include a Bonnet Monkey (Macaeut Mutuf, 9 ) from 
India, presented by Mr John Norbuiy, Junr , a Macaque 
Monkey {Afacatui cyiumtlgtu, S) from Indm, presented by 
Mr II W Ball , a Block eareil Marmoset {Uafak ptHCtllala) 
from South east Bmiil, presented by Mr H P Roberta , a 
Rough Pox (Cmns ru Us) from British (xuiana, presented by Dr 
Irvine K R«d a Grey Ichneumon {HtrftUet grutur) from 
Ind», presented by Lady Oiampion de Crespigny, seven 
Blick Salamanders [ialamanJra atra), a Slowworm {A$tg$iu 
/hfgilis) from Switzerland, presented by the Rev J W 
IloixlLy , a Burchells 4 ebra (Fyuiu hurcktlh, i ) from South 
Africa, a Common Rhea ( AAea amencami) from South America, 
deposited , two Black necked Swans {Cygnut ntgruollts) from 
AntarcUc Amencs three Blue Snow Gcete (Chan larubscatu) 
from Alaska, purchased , a Thar (Capv jtmlaua, 9 ), born m 
the Gardens 


OC/X ASTRONOMICAL COLUMN 
Variable Stars Di Chandler has completed a revised 
supplement to bis well known second eatalqjpie of variable 
■tmiT together they fliinish a complete bst of kngwn vanablea, 
comprising m all 344 stars Some httle difficulty has been ex 
penoi^ in connection with the aouthem vanables, on oerount 
of the want of accurate pontumi and certain idcntiflcat^ m 
some cases Dr Chandler especially shows a want of confidenct. 
m the data relmmg to the vanables diaeoveied photographically 
at the Boyden station of the Harvaid Odlcge Observatory at 
Ateqiapa, , but consideniig the preanng neid of a dative 
nome^ture. and relying on the assun^ of Prof Rcken^ 
most of these objects have been included m the catalogue and 
letters assigiied to them , ^ ^ ki x 

Ail the r em it observations made by the South Afncan ob 
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iirntr Mr Roberts, have also been melnded in the new cata 
logue ( ittmumual fmmal. No 347 ) 

1 HE TKMniiAi VRK o> THE SuK —A new method of deter 
mining the temperature of the sun has been empIoTcd by H 
tbert ( ittrHkyncal foumal, June) With the aid of data 
Mipphed by Laiiigley s investigBUoni, Rubens deduced the law 
that tht wave length of the tnaximum energy is inversely pro 
poruonal to the n^re root of the absolute temperature of tbe 
radwting body Fxpenments on the radiation of blackened 
bodies between absolute temperatures 373* and 1088* indicated 
Ihe rLlalion 

As/TaiiaS, 


T being the absolute temperature, and A being expressed in 
microns (u=i 001 mm ) I angley hu shown that the maximum 
energy (if the continuous ba^round of the solar spectrum is 
very nearly at 06 p, and assuming that the incandescent 
particles m the sun which yield the continuous spectrum are 
comparable to a black body as refpuds their total rodwting 
eapsicity, the application of the above formula gives a tempera 
ture of about 40 000* t The parts of the sun to which Ibis 
temperature applies are stated to belong to the interior regions 
below the photosphere 

Ur Fb^ enters into a discussion of the electromignetic 
nature of the sohur radiati in in order to justify the application of 
the formula in the case < f the sun This leads him tni identally 
to suppose that the continuous backgrounli f the solar spectrum 
IS mainly due to hydrogen in a strongly compressed state 

Th» koixriON OF Saii KN -In 1893 Mr Sunley Williams 
snnounced some highly mteresting &rts with reference to the 
penod of rotation of 'wtum, is deduced from observations of 
spots on different parts of the surf tee of the planet (Naii re 
>oI I p 3a) The oliservatians were canlinued during the 
opposition of 1894 and similar striking results hate been arrived 
at (MoniKl) Net tees sol tv p 354) It was again found 
that the apots indieate I widely different rotation periods m the 
Mme latitude but in different Imgitudes, os shown m the 
following tat Ic — 




h I s 

10 14 57*9 

14 44*3 

15 47 97 
13 i 69 
13 4003 

10 13 25 83 


The average rotation pin ids of the whole ejuatonal spot 
zone during the four years of observation were os follows 


1891 

189* 

1893 

1894 


;i j|i 


The cstreme difltien e f im 46V observed since 1891 
“ means t very c msiderable increase m the velocity of motion t f 
the surface material amounting tv 66 miles per hour In 
other words the great iiiuat nal atmosphenc current of Siturn 
was flowing 66 miles an hour more quickly in 1894 than it was 
ra 1891 

Taken as a whole the < bsen-itioiis indicate a more rapid 
rotation of the planet in the etjuatoml regions than in the 
northern zone of sp ts and they appear to establish that theie 
ar^eot differences of vrlooty in different longituvles 

To Prof Darwin these results surest a rather wild con 
sidenli m {Oite>~ateij/ ]aae) He considers it possible that 
sections rf the planet pirallel to tbe equator may n Jt he circular, 
and suggests Ibat it might be worth trying to detect systematic 
differetiees brnween the wnius eqnatorul diameters by micro 
metric measarements 


THh VJi,IBIUTY 01 i>HIPN LIGHTS 
T T may be jKmcmbered (hat in 1890 the German Marine Obser 
vatory listed aome three thousand running bghta m use on 
board shi^, amUknd two thirds of them dtfective further 
tests of the vutbttty of lights of known candle power were made 
by the Gennoill C^miUee lost year and some of the results 
obtamed are (Mid in a leaflet just distributed to seamen by the 
NO 1340, VOL S 2 ] 


U S Weather Bureau The law of emissioo for a white Ii^t 
■I that Its visibility u proportional to the square root of its 
eandle power, and the resulu of the experiments the Com 
mittee closely follow the kw, the departures being no greater 
than the estimated errors of position of the vessel The mean 
of a large number of observations gave as the distance at which 
a white light of one candle power became visible i »p miles for 
a dark clear night and I oo mile for a nuny one Experunente 
undertaken in America, after the Intemalional Maritime Con 
gtess m t8^ gave the foUuwuq; results in very clear weather 
A light of 1 candle power was plainly visible at 1 nautical mile, 
and one of 3 eandle power at 3 miles A 10 candle power hght 
was visible with an ordinary binocukr at 4 miles , one of 3^ 
candles fiiintly -vt 5 and one of 33 candles vnuble without diffi 
cully at the same distance On a second evening, exceptionally 
clear a while Iq,ht of 3 3 candle power could readily be distin 
mushed at 3 one of e 6 at 4, and one of 17 3 at 5 miles Ihe 
^tch govcmment'il experiments, conducted at Amslerdam, 
gave the folk wine results A light of i candle p iwer was visible 
U I nautical mile 3 5 at 3, and 16 at 5 miles Experiments 
with green Inhts gave o 80 as the distance in miles at which a 
green light vfa single candle power is just visible The candle 
power required fur a green light to be visible at I 3 , 3, and 4 
nautical miles was 2 15 51 and 106 respectively Ihe Amen 
can expenments lefore referred to give for green light 3 i 
candle {x>wer fairly visible at I mile, and 38 5 eTtarly at 3 miles 
these results being however from a limited numlier of expen 
ments Th» ( ermsn Inxls were much more numerous The 
extrvonlmanly rvi id diminution of the visibibly of the green light 
with the distance even in good observing weather and the still 
more rapiel decrease in rainy weather of a charicter which will 
but slightly dimmish the intensity of a white light show that it 
■a of tne utni st im| rtance to sele t for the glass a shade of 
colour which will interlere with the intensity of the light as httle 
as possible Tht shade recc mmended is a clear blue green 
\ellow green ml grassgn.cn should not be employed as they 
liecome indistmguMable from white at a very sh rt distance 
hor the red a considerally wider rvnge is allowable but » 
coppetj red is said to be the best 


THF RFT ATIVE POHTRS 01 lAROE 
AND SMAIL TH FiiCOPl’S IN SHOWING 
PlANhIARY DU AH 


T 1 IS to le hojed that a definite understanding wdl soon be 
arrived at regarding the differences lietween large and small 
telesce pes in revealing (lelieate sur&cc markings e n Mars Jujnter, 
and Saturn The subjeet f relative effieitncy was discussed 
about ten jeors ag and some interesting evidence was evoked 
as to the different f rmsand sues of lelese ipes hut no settlement 
of the questi n was | e ssible in the face e f the liversity of opuuun 
existing The time seems to have come when the subject may 
he suital Ij reftrre 1 1 and the fvets c msidered apart from mere 
prmudice r preference fi r anj kind 1 r si/t < f instrument 
Ihe phen nienil results recently elaimed f r certain small 
telesc ACS are aim st of a character to shake even the faith of 
those lusp se I to acknowledge their great utility n several 
ksses of ol jects for our cc nfidence cann it gt be vuiul reason 
able limits In individual eases a good though small instrument, 
an acute well trained eye acting in eimbinaliin with the best 
atmospheric ce nditi ns will yield surj rising results , but some 
of those lately published border upv n r niance and henceforth it 
would seem that if all the dau denv ed with such means are to be 
absolutclj' accepted then large telescopes are grossly incapable 
on certain important ubjeeU, and may as well Ik packed away 
in the lumber rooms c f our observatines 
Ibis IS the mire surprising when we consider the opmions 
expressed during the discussion which previously took place oa 
the same subject Prof C A 'Vcaing whihas chaige of the 
33 inch refractor at Princeton, said I can almost always see 
with the 33 inch everything I see wnth the 9k inch unmn' the 
same atmospheric conditions, and sec it lietter —if the seeing u bad 
only a little better, if good unmensely better Other observers 
having the means of comparing huge and small mstrninents, side 
^ side flinushed similar ev^ence, except in the case of M 
Wolf, of Pans, who said ** I have observed a great deal with 
two instruments (both reflectors) of 15 7aiid47 3 inc^ aperture. 
I have rarely found any advantage in using tbe larger one when 
the object wai sufficiently luminous Prof Asaph Hall, whose 
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vklwUc «ork with the a$ 8-mch leftactor at Waahington ta ao 
well known, once wud " The laige teleacope doea not ahow 
enoogh detad ” The teatimony waa not, theimre, unanunooaly 
m kivouT of bg teUhCopea 

More recently the 36 inch at Mount llanulton haa been 
eologiaed for ita fine pe^rmance Mr Kteler, in January 1888, 
mkI that the minuteat detaih of baturo a 8urfiu« were viatble 
with wooderfol diabnctmu with this inatrument The 12 inch 
and 6 inch refmcton at the aame observatonr were found &r 
infenoi in capacity to the 36 inch Prof Barnard haa also 
atated *' Let the conditiona be the beat fur obaerving, with the 
air ateady, and the 36 inch la far ahead of the 13 inch " Tht 
aame obaerver haa also remarked * ‘ 350 is the moat uaeful ]»wcr 
on Jupiter and Mara, 520 on Saturn " For planetary work he 
prefeta uwig the foil aperture and low poweri 

We have it on the aulhonly of most of those who hue 
employed both laigc and unall telescopes, and are therefore in 
the poMtion to apeak as to their relative merits, that lame 
inatruments in good air will reveal more than small ones 1 He 
observer would in preference use the largest instrument for any 
cntical purpose , and this heme so, how sh-Ul we explam their 
apparent fiulure in regard to planetary details ? Is it thit the 
big telescopes show too tittle, or thit the small instruments 
exhihit too much ? 

And here it may be noted th-it only in exceptional cas< s do 
we find phenomenal results seeming from the use of small 
apertures It is not every one who has a telescope of 6 or S 
inches diameter who cxn discover the various mkhs m<l 
numerous belts on Saturn, or trace the double and often inter 
laang canals of Mars 

Dunng the last few >ears nunu r ms liark and light spits hsst 
been detected on the bill of Saturn hy Mr \ S Williams, who 
used a 6 inch reflector Ihese hsve been distinguished whtn 
Saturn was neanng conjunction with the sun, and in s|Nieof iw > 
un&vuurable circumstanies lumelj the small diameter of the 
planet, and its proximitv to the h irizon The spots have been 
seen so distinctly, that the observer his lieen enabled to desenlit 
them individually as bright or faint small or large, round or 
oval, Ac Ihese observations hxve not, iierhaM, been fully 


2 <ihle on a fointer image ■’ Prof Holden thus expreMCd him 
f ui i8ai “ There IS no doubt that the belts on Saturn are 
often marked and mottled with brighter spots 1 (vresuine that 
sueh spott would be as eisily seen in a small but iveifoct tele 
scope as m a larger one Seeing such fiunt markings is entirely 
a matter of detecting faint c mttasts, and these should be de 
tecled as readily in h sinsll instrument as in ours, if not more 
readily, except that the Uige sire of our image helps ua ” On 
the other hand, Prof Xcung his suggested that faint images 
are very encouraging to the imagination, and therefore often a 
source of observational errors 

Prof Holden's remarks ire tantamount to an ulmission that 
large instruments ore inefleetive on planetary details, for what 
are delicate markings but faun contrasts > \ et it would be 
eonceived dhat the 36 inch had proved itself quite callable of 
deabng with such eontrasts for it is slateil liy I’rof 
from oboervations of Jiiiuitr in Sipiemlier f)clol*r 1894 ‘ The 

red spot u foirly distinct m outline, though quite pale a feeble 
red The followmg end of the spot is quite dark 1 here are 
white regions on lU surface 1 he hell south of it seems to be 
in contact with the spot, if it does not letually overlap it 




the markings alluded to When we ( onsider that many hi 
of amateurs have lieen employing their telescopes upon saturn 
without seeing the spots, the aftimutive evidence of a few 
isolated jxirsons cun harrlly lie regarded as conelusive It is a 
fact that, if any new feature on a pi met or an unknown com 
pamon to a star were ronfidenllv aniiouneed, a few of the many 
observers who loiked for it would vertamly assert they could sec 
It thowh not really existing 

Prof Hough, with the l 8 k inch rifiiet ir, at Chicago, made 
a series of onWrvatinns in 1884 and 1SS5 for the speewl pur 
pose of detecting definite mirkings on hitiim ind redetermining 
the rotation penod, but he quite fiilid to get the neccssaiy 
data Ills statement wis “ Phe lielts on the disc of the 
planet were at limes quite consiiKuiiis and very sharply de 
fined, but we were unable to niid any spot or marking by 
which to observe rotation " \ el the Mvttkly Noticet for Tune 1884 
contain a drawuig which gives a numerous array of eondensations 
attached to the dark narrow belt bounding the equator on Us 
southern side Phis drawing was made with an 81 ineh re 
Hector, and at alxnit the same |>en > 1 many other obseivers 
exammed the planet with an entirely negative result as fiir as 
the existence of these eondensations was concerned A drawing 
waa published in the Journal of the Bntish Astronomical Asso 
ciation for July 1894, showing the planet as he apiieored on 
Match 26 of that year in a 12 iiieh reflector \ numerous 
assemblage of dark belts are shown, and many other observers 
appear to have seen sevinfi comparatively narrow belts Prof 
Barnard, however, using the 36 inch refractor in re measunng 
the dimensions of Saturn and his rings in 1894, was foil to pay 
some attention to the physical appeirame of the planet, and 
■gmficantly remarks “But one dirk narrow bell was seen 
upon the planet The black uhI white spots recently reported 
with small telescopes were not seen at any tune ’ It is certainl} 
a remarkable circumstance that the belts and spots, if reail) 
existing, cannot be seen in the large instrument Are the 
pbaerveri with small apertures suReriim from tome extraordinary 
nsUuanation, or must wo cmisider that the brightness of the 
image In large telescopes and inferior defimUon are sufocient to 
obbterata very deheate markings? .Is .the glare sufltoently 
stKmg to ovetcome the slight contniss of lone leadily pet 
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. 36 inch is mounted in one of the finest loealitics for celts 

tial observations but ihuws nothing on Saturn lait the <buk 
narrow belt situated in the midsl of the equalonxl /one while 
eertam telescopes of small iperture reveal the disc furrowed with 
belts and mottled with spots Nearly every small telescopi 
shows more thxn one belt ujain bxturn Imt thi debneations 
Seldom igrte as to the number 1 r latitudes of these liells We 
ought to expel t approximately airordmt positions but the 
I mxj >rity of drawings an burnt dly tx« uted and bised on rough 
estinutiuns, so that they ire oftin found inconsistent Iheibf 
I fereiices referred to are not therefore jnxiof of the non evisteiice 
{ of the objuts dt|>ictid, for the same disagreements art found 
I with referent t 1 1 well assured fomiations In some cases un 
I doubtedly oliservers will perhaps uneonsi luusly use iheir 
1 imegmatiuus as the desire is always to put in as much detail as 
I possible When mere faniy assists the oplii al ixiwers the re 
I suiting drawings are often very pretty and attractive from the 
number end nip city of the features shown We eon fill m any 
niiniUr of dork bells and blight rimes lieoded with s[>ots if 
vanous forms ami tints, and t me the whole to suit our uless tail 
I unfortunately sueh drawings though pleasing to the eye have a 
I bid influence since Ihej )K.rvert the truth and lack that fidelity 
to nature which lould alone, make them really valuable 

Mr Williams, the disc nverir I r the Naturnian SIX Is has made 
s>me hundreds of oliservatioiis of them, and fully detailed his 
methods end his results in the AfoMh/} of the k \ S , 

liv p 297 else I 1 irsl delecting them m the spnng of 1891, 
he has now followed llnm dunng hve opfiositHms >f Saturn 
Iht bright eqiutoriil s})ols ap|>arently show a iieriml of rotilion 
deereasuig with the time, f r the mean pencxl during 1891 wes 
lOh 14m 22s , while m 1892 it decreased 44 sen nds m 1893 
43 seeomls, and in 1894 15 w rinds The i ire with whiih Mr 
Williams jwoeeedeil m his w rk, and the plan he adopted to 
avoid hies or preconieived ideas, are explained in the pajier 
alluded to, end every one reading his desinptiun must be favour 
ably impressed with it If kt': results art fully unfit they 
will deserve to lit ranked imong the liest observation il fe its of 
mi dern tiroes lo havi lieen the first to disrovir these delicate 
objects in all iheir vanety, I > have traced out their individual 
motions with unwearying ] ersistency year by year and to have 
employed all the time a very small telesi opt inuellx rtgardidas 
a remarknblt attammenl It is to be ho|itd that the mreuary 
eurroboratiuu will sugn bt forthcoming 
I have rnyulf practically indeavourtd to afford this, Imt 
foiled rhe spots on Saturn are certainly not visible umier 
powers of 252 and 312 im niy 10 inch reflector The jiowtr 
ol 252 n the eye lens of a Iluygheman eyepiece, that of 313 is 
one of the “ monocenlne mirrometer oculars ” of J inch etjuiva 
lent focus by Sleinhcil of Munich The latter has a distinct 
odvanti^ over my Huyghtnian eyepieces I have vmietimes 
Used a Barlow lens m comlmialion with it, inereasing the jaiwei 
to about 430, but do nut think any advantage has (aen gained 
I have ocxasionally had impassioqa of white s|xits niutUing the 
bright cxjiiatonal cone of Siaturn, and occxesumally also ot foiiit 
c^mdensations in ihe dark belts , lait as to seciiw these details 
outnghl, and obtaining their times of transu with all the cer 
touity of a definite spot on Jujiiter 1 have quite failed I am 
induced to believe, (irom a numlH.r of observatu ns dedicated to 
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<yi Mith the means employ^ On the wont niehti 

easily imagine a mottled aipixt of the beta , but with good de 
hnitum and a ateady image, the tone of the beta and bnght 
eqtmlor appeared perfectly even and free fimm noticeable inegu 
lantas in a cate of this kind the obeerver ha* to be severe with 
himiLlf There it a dittinct hne of demarcation between what is 
alisolutely teen and what u poatibly teen or tutpected An 
( bject may be only ghmpted, and ^ it it certainly teen for itt 
imprettiont reach the eye now and then in a form not to bemit 
taken But with tome object* the expenence u different We 
fiincy they are there, but cannot fix them with certainty , ap 
parently they flit about hke an tgmi f ohms, and are intractable 
to our utmost efforts Obvioutly m such a rate the ohterver 
ha* but one alternative, and that u to regard the objects at 
imaginaiv 

On Mart, at well as Saturn, small inatrumentt have done 
wonders It u well known that the canal* and their duplication 
were ducovered by Schiaparelli with a refractor of only b 1 inches 
aperture In 18^, during a fovonrable presentation of Mart 
the large American telestope* showed very httle either of the 
canals or of thur duplication During the opposition of 1894 
the [danet was better placed as regards altitude (lait not so near 
to the earth as in l8u), and the results of obtervabont have been 
more satitiactory Mr illtams with a 6| inch reflector and 
Mr Brenner with a 7 inch refractor, have recovered many of 
the double canals of S^iaparelb Mr F Lowell, with the 18 
inch refractor at the observatory at Aruona hat also observed 
many remarkable and intricate details of the planet s topagrajfoy 
This observer remarks that in regard to the visible markinn on 
the inner planets of the solar system up to and including Man, 
sire of instrument is quite secondary to quality of atmosphere 
He draws the oases ’ on Mars, and a large number of inter 
lacing lines on the planet, in Pofulcar ^straaotuy for Apnl 1895 
and tne pictuixt are very efilcbve There are many of us who 
would lilce to obtain a view of Mars similar to what he has 
depicted Mr Lowell notes that with the 18 inch a power of 
4SO was as high as the atmosphere permitted to be used with 
advantage, though drawings were generally made with 370 On 
the 6 inch refractor 370 showed well, the dark and light mark 
11^ being more contrasted than in the huger instrument As 
afMting the comparative ubiity of large and small telescopes, 
Mr Lowell remarks ' A large instrument is assumed to be 
■ .pcctive o' • - 

that there 
—those d< 


jn qwtitv of light, and those depmdent on quality of defirobon 
for their vtsibilitv, and the two meant to these ends go anything 
but hand in hand For the one, the illumination, the sue of the 
instrument u the prime requisite , for the other the definition, 
the atmosphere is the first estenbal As an object lesson in 
this, it u worth noticing that the biggest instruments have not 
always given the best views of Mors In matters of Martian 
detail It It amply evident from the results that observer, atmo 
t^ere instrument, u the order of weight to be given as the fsetors 
of an observation *’ 

I have referred to this subject without any desire to take up 
the cudgels on behalf of anv clast of mstrument, but it n sugget 
bve that the large one* will not bear powers commensurate with 
*1 ^n planetary details Thus with the 36 inch at Mount 


r 10 tnchet diameter It is diflScult ti 


the object 1* snfliciently bight ^ 

being more easily manipulated and lets affected by atmospheric 
tremors, they obvioutly posset* tome distinct advantages But 
thu mterestuig and important quesbon u scarcely to be settled 
by a mere diacutston m this sort It 1* only to be settled 1^ 
careful trials of large and small instnimento tide by tide upon 
the planets Mars, Jupiter, and Saturn If observers having the 
appHonee* at oommand will insbtute tome further compontons of 
the kind sugacsted the problem inigfat be vutually solved in a 
short time Relyiim upon evidence of fiwgmentary character 1* 
tcarody fair, amce difleTencet of cyesi^ and at 

into play most prominently The most valuable 

be tnat of an observer who used a number of telescope* of 

’ " — ‘ ' at one and the tame station Up to the 

It be confessed that small instruments have 
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somewhat the best of the argument , but if the imanimous testi 
mony of our most trustworthy obaervert asserted the tapenanty of 
large telescopes on bright {duets, it u h^ to tee bow t^ could 
‘ lisproved, at th ' — ' *' ' — ■* 


the question 01 


It they alone have the effective d 


W F Dinning 


SUBJECTIVE VISUAL SENSATIONS^ 
'^IIE activity of the cerebral centre* which u indeiiendent of 
their common exciting causes, and which it termed 
discluuge, presents mdicadon* of the character and loss of 
their fonetion which can be obtained from no other source 
Foremost in interest and also m importance are the sensationsof 
sight which occur without stimulation of the retina Of these 

the most impc-*--* — ‘ — /.I'm- c. 

of epileptic fil 


It tta 01 


from the "discharge” m the bram influencing 

. through the visual centre, before lota takes tdoce 

(3) Those which occur as the precursory symptom* or the 
psiroxysmsl headaches which, from their one sidM distribution, 
have b^ called ‘ hemkrania,” “ megrame * or “ megrim,” 
from the frequent vomiting, “ sick headache* ’ and, from the 
inhibitory loss of sight, “ blind headaches ” These two cktses 
form the subject of the lecture 

In what part of the brain does the process occur? The 
impulses from the retina reach the cortex of the brain first m 
the extremi^ of the occipital lobe, where as Munk first showed, 
the half fields are represented in strictly local defimteness The 
left ocapital lobe receives the impulses from the left half of each 
reuna, produced by the ray* of light from the right half of each 
field of vision So conversely, with the right occipital lobe 
To each side, impulses proceed from a very mmute area around 
the central jiomt of the retina, the fixation pomt of the field 
But we cannot conceive that the functional disturbance occurs m 
these centres for the strict medial division in two halves u 
absolutely ignored ta the subjective tensaUMis Moreover, the 
strange but certain facts of hysterical hemiaiuesthetia, m which 
there IS inhibition of all the sensoiy centres of one hemisphere, 
prcM-nt ns with rtmarkable evidence of the higher visual 
function in each hemisphere This is supported by tome cases 
of organic disease, which cause an affection of tight similar to 
that of hwtem and by more common casts of hemianojiia from 
disease of the hemisphere, in which there u a precisely nroilor 
contraction of the remaming half fields The significance of all 
these Ik that the early conclusions of Femer are correct, and 
that, m addition to the lower, occipital half v ition centre, there » 
a hi^er centre in each hemuphere, situsted in the region of the 
angular convolution Thu theory of the double visual centre* 
consisting of a combination of the conclusions of Femer and 
Munk, was first stated by the lec uier in 1885, and has been con 
firmed by aH the betk he ho* since met with It it indlspentaUe 
for the comprehension of morbid functional action, and, indeed, 
fur that of normal visum, but 1* not yet recognised by jihysiolo 
gists, even as hypothetical 

The character of the function of this centre, *0 far a* it 
can be discerned from the bets of its lost, are of great import 
ance for the studv of visual sensations The two hig^ centres 
seem to be blended into one in function m a manner that it 
unique to fiw as our knowledge extends If the centre on one 
side u fiinctionlcvk, there u lost of sight m the jienphery of boA 
vuHul fields , there is vision in the central third of the eye on the 
same side, and a far smaller central area on the opposite tide 
The only conclusion » the startling inference that dther higher 
centre can subserve central vision in both eyes, but that ]ien 
tflieral vision depends on the co operation of the function of 
Iwth hemispheres Between the central area for which either 
centre suffices and the penjdienl ares for which neither is compe 
tent but both are needed, there u an mtermedute tone m wl^ 
vision IS subserved only hj the ojiposite hemisphere when acung 
alone This gradation of Auictional capacity enables some facts 
of subjective sensationk to be comprehendedTwhtch cannot other 
wise be understood 

Moreover, the bet. 

centres b quite different u , 

that of other cerebral centre* the action of which we ci 
In the lower half vision centres function is localised, so that 
dcstructiim of part causes absolute lorn of a part of the half field, 
bl in d n ess of the corresponding port of the retina. But partiel 
^ o,*d»i«,ki.ta. soewnr. 
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duMfte to th* oentre tcMiw to lower the function 

of the whole, m if the fimction were tfafbied, and all 
It* etement* were repreiented, m vaiyingr >n e\ety 

put Thu conception li lo un&mihar that it may teem 
meonceivahle, and yet it hatinonuet with many of the fiurtt of 
mlgectiTe ecntationa. Moreover, m a huge part of the brain 
local low of turae hat only the effect of lowering htnction at a 
whole It aeemt to be only where the lenaory impulaet reach 
the cortex, and motor impulaet leave it, that the local dittnbu 
turn of function u definite, and limited damage hat definite and 
lading reauHt 

The tpeetm perceiied before epileptic fita vary widely They 
mav be ttark or tpwki, iphencal luminout bodiei, or mere, 
flawiet of light, white or coloured, itill or in movement Often 
they are more elaborate, dutinct vitiont of facet, penont, objectb 
plam They may bo combmed with aeiuatiau from the other 
ipecud tentet, at with hearing and imell In one cate a wun 
ing, conttant for yean, began with thumping m the cheat ascen I 
mg to the head, where it became a beating found Then two 
fa^U appeared, advanang nearer with a puhating motion 
Suddenly thete diiappeared and were replaced by the figure if 
an old woman m a im cloak, alwavt the uune, who ofiLred the 
patieru aomething that had the «mell of Tonquin beam, and then 
he loat comcioutneta Such wuningt may be called pqrtho 
vtiual lenaataoni The paychical element may be very strong 
at m one woman whose fiU were preceded by a sudden distinct 
vnion of London in ruins, the river Thames emptied to receise 
the mbbuh, and she the only survivor of the mhabitants 

The colours seen are chiefly desenbed at red, green, blue snd 
yellow A yellowuh red like flame u very common In tome 
eatci red changet to green a curious complementary relation 
when we consider that the seniation u due to a {mmarv process 
m the centre One obtrutise bet, in these tpectra and in those 
of migraine, u the frequency with which colours extend to the 
e^ of the field of vison In one case each fit was preceded 


of vertigo may accompany the devution The eyes mow hefiire 
the hetd, ana may be absolutely fixad when the hesu) Mb be 
moved by the will These phenomcM throw mstnietiw light 
on the rwtiona of objective and anlqeettve vertigo Inhlbltba 
frequently precedes the epiIciHic spectra, but is always gcBcnd, 
never partial, and neither the lots nor the qsectrum It ever on 
one tide only If they appear on one tide, it it only to nmve 
acrott the field, apparently as the result of the effect on the viiual 
discharge of the attociated motor nature of the epilepCW ptocett 
Ihe vunal sensations wluch precede the patosyuMi heed 
aches of migraine differ very much from the warnmgt of 
epUepsy Thinr general character is limited, but their fbnm are 
extremely varied One has lieen well made known by the 
careful study of hit own sensations by Dr Hubert Airey, 


jublithed m the Phtlosopht al Tlransachom for 1870, reproduMd 
by Dr Liveing m hit classical work on megnm (Unpublidied 
drawings by Dr Airey, and several other senes of drawings 
were exhibited One cunous let was made by a meehanical 
draughtsman who, from sixty to sixty five years of 1^, frequently 
expeneitced visual sensations, aiiniiar to those of migiaine, as 
uedated symptoms, without headache, and always depicted them 
as objects e things, related ti his own figure ) In this class of 
spectra, mhibstory loss of sight is alm^ mvanable, but it It 
always partial, never generm at in epilepsy, and it bears a 
definite relaUon to the spectrum The phenomena are generally 
on one side, hut occasionally medial, altiiough never central, and 
they never correspond to one half of the field ‘ Lven loss 
stnctly hmlted to the medial line, as in hemianopia due to 
organic disease, is practically unknown, contiary to the common 
impression The special feature of the “discharge” u an 
angled bne of hght, the “Bgng ’ spectrum, single or repeated, 
sometimes in many, as it were reflected, Aiding, lines. In 
round or o\al form it hat been termed the “fortification 
spectrum, from resemblance to the pKn of a fortress devised 
by Vauban The angled line may be of simple biwht Iq^t or 
may prcMint colours, ted, green, blue, orange, which sometimes 
sUemate in succkssive segments It often seems made up of a 
multitude of mmute brilliant points m mpid movement When 
a single bright Ime, it may be banded on each side by a very 
narrow black bne This feature may be observed in tlm 
* phosphcnc produced by pressure on the eye, even in the 
dark when it is apparently due to a limitmg Ime of loss of the 

essential light of the retina, but its presence m a central 
spectrum raises the question whether this so called “ bghtof the 
retina is not of purely central ongm 

The central ngion is remarkably indnpoted to discharge, but 
prom, to inhibiUon A medical pracUtioner, a careful observer, 
experienced first a spot of central dimness of sight, which 
enJaiged bicuming darker in the centre and ultiinatdy extended 
from top to bottom of the field occupying the middle third, 
banded on each ude by a double curve b<nnetunes> when the 
spit had reach^ half way to the top and bottom of the field, 
a bright zigzag line appeared on one side, which extended 
upwards and downwards, as the inhibitoiy lose mcicaeed, 
becanu. brighter, but seemed to restrain the inhibiticm, which 
extended no forther on that side but was, ss it were, reflected 
back and reached almost the extreme edge of the field on the 
other mde This dluslrates the occurrence of the discharge 
secondary to inhilation, and limiting it It is an instance of 
tte way m which all half held relations are absent m these' 
jflienomins The common commencement is for an aimled 
sphere, or stellate spectrum to sppear in the middle sone oTone 
half of the field, and expanding, form an oval withm which 
vision IS partially or completely lost The edge u often coloured 
The angiei are especmlly developed tosrards the outer side of 
the fi^ Towards the centre of the field the expansion is less, 
the angles smaUer, and the spect^ breaks SomeUmes one 
limb passes downwards, and the other towards the central pomt, 
but m the tatter the angles gradually cease, and the spec^ 
never reaches the centre— an illurtratlon of the resurtance of the 
central region to dischaq;e In other cases, however, the ends 
of the broken oval may paisinto the other half of the field one 
on each sde of the central point enclosmg this between theim 
When they reach the middle zone on the other side, a secoiM 
star, like that from which the spectrum ongmated, may suddenly 
appw for a short tone as a terminal feature These character 
istm show how lemarKsble must be the relation of the centres 
to i^h their cause occurs 

> By field b OHaiit the area lochided by the boundary oT tbs caiuamd 
field, ^bolb ayaa, 10 which atone the oamrd phanomana «aia ralatad 


the field so completely that the patient said he seemed to be in 
a field of grass ft a often said that the penidieiy of the retina 
la not sensitive to colour and that red ana green are seen only in 
the centre But lung ago, Chodin and Landolt showed that 
colour vision extends to the periphery The penpheral olour 
spectm led the lecturer to make a careful exammabon of the 
penidieral colour viston, especially m regard to area, to which it 
teems to be related m a greater degree than to illumination 
Red can be seen up to the margin of the field far white an 
area in 6 cm square , green cannot well be discerned withm 
5* of the margin, but yellow and blue can be seen up to the 
margin snth 4 cm square The fields for each area from 35 to 4 
cm square are concentnc svith the field for white 
One fiu,t was ascertamed which illustrates the mutual mfloence 
of the two visual centres When both eyes are open the two 
fields correspond, except in the outer temporal third of each 
fidd The nasal half of left field for instance, extends to 55* 
of the outer honzontsl radius of the right field, the end 
of which IS at 90* When both eyes are open, not only 
la the perceptKm of colour mtensified m the part whm the two 
fields overlap, but the intensificatioa goes on to the pen{fliery 
through the part m wluch there is no more retinal stimutauon 
than when the right eye alone is open Thus, in this radius 
red is seen in 3 cm square at 63* with rq^t eye akme, but 
at 74* if the left eye u also open although the left field 
does not extend beyond SS’ colour is seen in 4 

cm square at 77* with the right eye only, and at the maimn 
of the field only with 6 cm square, but with both eyea open the 
4 cm square enables the colour to be i«en up to the maigm, 
instead of at 77* There is thus greater sensitiveness in the 
centres to o^r impulseaprocecding from the penphersl region, 
where the field u single, iTlight from the other eye intensifies 
their action — a striking instance of their mtnnate co operation 
The motor relations of the epileptic spectrum are instructive 
but too complex for bnef desenptian It is common, in one 
sded fita, for ata object to afqiear at the edge of the field of viaion 
on the side sfterwuds convulsed, and pass aeroM, to disamiear 
at the opposite side Itaappeaniice,*;, on the left is followed 
by movement of the head toward! it, by the motor centres of the 
right hemisphere, but the head then foUows the movement of the 
^eettum, I7 the fiction cf the centres of the other hemisphere 
(sometimes with aconscionsseoseof ureaistiblecampulsioD},«ad 
then fiiwlly deviates strongly m the first difcction, as the con 
vulsun comes on, usually with lorn of eobscmiiMess. A sense 
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An angled antrum nf curved couree may ako de\ elop by pro 
Lri-ssion throo^ the middle rone, beginumg below, andattaming 
Us chief development in the ut^ h^ of that tide, pauing only 
1 little wav beyond the middle line above In one caw. thia 
a IS preceded hy a tranbient angled star near the point of com 
int ncement, and its earl) atage was accompanied by inhibitory 
loss at the maigm of the fitU, outaide the itgiun in which the 
diM-harge commenced 

Although discharge never oecuia at the central point, it 
mi) ore nr around it, as a circular ngiag, aurrounding a round 
object looked at — an instructive exam^ of the fimt thit the 
discharge may be related to the central eR«.t of actual retinal 
stimulation AnOoginis to this *' penccntral ’ spectrum, is one 
that takes the form of an arch above the centraJ region, whieh 
may separate into two jiarts at the middle line As an inatanee 
of the strong tendency there is to retard the spectrum as an 
objective thing, a member of the medt^ profession, when asked 
to draw that whieh he saw, sent a drawing of hiacye surmounted 
by an angled corona These forms amin indicate disturbmce 
in centres m whieh there is no half field representation Besides 
other forms an angled sixa.trum sometimes appears near the 
outer temjiurul edge of the field, and extends outwards for a 
short distance and then eurses downwards, never upwards Sueh 
a peripheral spectrum always seems to the subject to begin at 
the extreme edge of the held and extend outside it In one case 
It was drawn is attached to the junction of the ujijKr and lower 

It cannot be dnuhteil (hat, liy the study of these subjective 
synijltoms, much will ultimately be learned regarding the function 
and mode of action of the cereliral visual centres Hhatever 
the drawbacks to observation through the eonsi lousness of 
another person, knowledge lan lie gained m no other way of the 
action of the higher centres of the brain and the time must 
come when the phwiological knowUdge whuh ran be miuitd 
only through the effects of disease and the disturbance of func 
tional derangement, will receive mure attention The facts of 
these sjieetra, when studied m their detail, compel the conclusion 
that they occur in centres in which lunetion is rilatetl to the con 
jumt fields and m these to a lentril and a iKniiheral region and 
to a medwl rone latween the two , that the chief relations are 
central and tK.n) heral that outside the central regi in there is a 
one siderl relation, but that there is no distnbuUon of fun< tion 
at all rnrrespomling to the division of the fields at the medial 
line The dominant relation is concentru and the indications 
afforded by the absolute one sided loss laused by destruction of 
one occipital lolie, has no reflection positive or negative, in 
these results of sjioiitancous central activ it) 


HIGH Lh Vhl MFTLOROI OGICAl SIAUONS^ 
nf the ^atest drawliocks to a full understanding of 
Dieleoroingical phenomena is that the observations on 
which we base our knowledn are ginerilly mode close to the 
ground in the most lestnited air stratum , whereas the general 
Umosphene movements, both in velocity and direction, ore 
much modihed in the lower strata and the air surroundmg and 
in contact with the earth diffen greatly both m temperature 
and humidity from the free air Hie more strongly agitated 
upper strati react on the lower in many wiys, and a knowledge 
Hrf the movement of the moderately lugh atmospheni I ivers is 
of great importance for the theory of the general circulation of 
the atmosphere, and practiially for our weather forecasts, since 
the forces which develop storms have therr ongin and sphere of 
action within two or three miles of the earth 

If the atmosphere win only m complete equdibrmm, then 
the few irregular obseiaations as rexnuds time and place, which 
have been made in balloons, would give some data on which 
to base general laws , but, in the actual condition of eon 
tiDual movements and changes in the atmosphere thu can 
never suffice, and the continuous observations required of all 
the elements, at all seasons and in all weathers, can only be 
made on mountains, even though the conditions there only 
approximate to those of the free air In this way observations 
on mountains complete those of the usual low level stations 
When the earth’s surface rues in {dateaux, (he advantage of 
elevatioa a^ove the sea— that is to say, the immersion in the 
upper stiste— IS almost entirely neutralised, beiause still our 
instrunwttts are placed in air maases which ire affected by 

1 Extraetwl ham a paper by Vr A tawrcnce Rote i nod bofiR ihe 
Hostoa SciimHk Sodat) 
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contact with the earth For this reason meteorological obier 
vatones should be located on high and isolated p^s The 
erection of such stations and the discnsMon of theu observntionf 
during the last fifteen yeara have contributed largely to the rapid 
prnpress of the science of meteorology 

The chief first order stations (those possesswg self recording 
instruments, nr where observations are made on an extensive 
scale) which are located on mountain tops in the various 
countries will nnw lie line fly desenbed 

Ihe first summit station in the world was that edabbshed in 
1870, jointly by the U S Signal Service and Prof J H 
Huntington on Mount Washington, N 11 , 6a8o ft above the 
Sea Probably niwhere else in the world has such severe 
weather been experienced, the lowest temperature being here 
often accompiiiiKi tiy the highest winds unlike the calms which 
prevail with inltnsc cold at low levels For instance, in 
1 ebruary 1886 with a temperature of 50 degreea below zero, a 
wind vcloiily rf 184 miles an hour was recorded on Mount 
Washington T he f lovernment meteorological station on Pike’s 
Peik at an elevation of 14, tuft , was for many years the 
highest in the world Now Ixith these stations are closed, 
so that there seem to he actually in the United States but two 
summit vlatinns where nieteorolcxjiical otaervotions are made 
throughout tht vear, vi/ The Liek Observatory, on Mount 
Hamilton, Ciiifi rnia- primarily astronomical — and Ihe Blue Hill 
Meteorologie il Oliservatory in Massaihusetts, situalid at a very 
modemte elevati 11 Prof S P Langley s important researches 
on the nature tnd imounl of solar heat received by the earth 
were earned on in 1881 iqion Mount Whitney, the summit of 
which IS 14 500 ft above the sea 

It is due to an Ainencan institution that (he highest meteoro 
logical statu n in Ihe world is now m Peru, where the Harvard 
ColligeOliservati ry, several years igo, established an outpoat at 
Area{in|si In 1S93, Pro! Bailiy suireeded in placing self 
recording instruments on the summit of Ihe neighbouring 
volcano of 1 1 Misti 19 300 ft high, when a former station on 
the side of M lunt ( haiham, near the snow line, at an elevation of 
16,650 feet was alundoned It is im|)ossil>Ie for persona to 
remain at these stations, so they were jiruvided with automatic 
instruments whuh should give a continuous record of the chief 
metenrol(4;ie il dements during two weeks Several tunu a 
month one c f the Observatory staff climbs the mountam m 
order to wind the clocks and change the register sheets, at the 
same time making a cheik reading of standard instruments 
Breaks in the neurd occur owing to unforeseen stoppage of the 
instruments, or inability to make the ascent at the appointed 
time 

France stands unnvalled in her superb cluuii of summit 
stations on the 1 uy de Dome (4800 ft ) in Auveigne, on the 
Pie du Midi (9440 ft ) ill the ITrcnees, on the Mont Ventoux 
(6350 ft ) m Pruienee, and on the Aignual (5150 ft ) in the 
Cevinnes wli ise lonstruction has cost the national and pro 
vmcial Ooveniments hundreds of thousands of dollars and 
years of time 1 hey are generally defective in having no cu 
operating base stations, and their observations have not been 
iniblished m detail In 1890, M \ allot, a devoted Alpinist 
anil meteorologist, established several stations on and near Moot 
filaiii, from which records have been obtained each summer 
smee Ihe highest of ihese stations, at the Kochers des Bones, 

14 330 ft iv provided with many self recording instruments 
operating two weeks without attention, which are looked after 
Iwthe owner or his guides each week or two during the summer 
rtie Olwervilory of M Janssen, sunk m the snow on the very 
top of Mount Blanc, 1460 ft higher, is not yet in opeiatum, 
but a meteorograiih has been made for it m I’aris, winch will con 
tinuously lecotd all the meteorological elements during a 
puiudof three months without attentum A similar instrument 

15 being constructed at Blue Hill, by Mr Feigusson, ftw Prof 
Pickering a station on LI Misti 

On the Fiffel lower m 1‘ans are mstruments 980 ft above 
the ground, which give more nearly the conditions rnevaUing in 
the Tree air ihan do any others permanently at this elevation 
Ihey record at the Central Meteorological Ofhee, a quarter of a 
mile distant, side liy side with umilor instruments exposed near 
the ground 

Among Ihe (jcrroan and Austrian stattoos, that on the 
bonnbbek, a peak of the Austrian Alps, 10,170 ft hi(^ and tbe 
highest permanently occupied observatoiy in Europe, stands 
pre eminent, having furnished very valuable results un^ Drs 
liann’s direction 
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SwitMTluidi which uncc 1873 had moinUuned Motions in 
mowtam ps^ &c , has now on Ihe Santis (8aoo ft ) In the 
canton of Appenxell, one of the best loutM and equipped 
summit stations m the wcwld , and in Italy an observatory on 
Monte Cunone (Jtoo ft ) in the Apennines, near Lucm, has 
recently been competed 

On Ben Nevis, Uie highest mountain in (treat Britain (4400 
” “ * t*<t“tl“ble station where during ten years an 

unbroken Mnes of hourly observations has been maintained 
There u a base station at soa Itvil, and the advantsgetais wtua 
don on the west coast of Scotland ruidirs the results of the 
observations, which have been discussed by Dr Buchan, of 
great value 

It IS imi^ble to even enumerate all that has been gained 
from these high level observadons, but the chief results attained, 
or still ^ht, may be thus summonsed Determination of 
normal decrease of temperature and humulity with elevation , 
abnormal changes with elevation in cyclones (or areas of low 
pressure near the ground) and in anti cyclones (or areas of high 
prmre near the ground) , height to which these cyclones and 
anti cyclones persist, and the circulation of the air around each 
at various levels 


stance, a new professor is to lie appomted they must all cOOMnt 
to his nommatbn T . [wt a stop to the further propagatkm of 
this rumour, the ofliinl journals of the four umteil tioverhlnaMs 
declare thM tte continued esistence of this venerubli umvtarsity 
IS awured l»th lij public grants and large donations recently 
made by old pupils and others 1 hu communti aUon has been 
received with j^ncisl siiisli n™ pardcularly in the town of 
Jena Itself, which is entirely cUiiendentupon the uniscrstty " 


UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE 

OxijORD — At the Incaema, or Commemoration of Oxford 
founders, held on June a6, the honorary degree of D C L wes 
TOnferrrf upon Sir W H I lower. IW Michael hosier, M 
A ;l‘«"»8«"hed Swiss fcgyptologiit, and Sir 

A W f ranks, Presid(.nt oT the Society of Ant^uaneh 


Hbkbbri Hancock, Mathemadcat and Physics master 
m Bancroft s School, WoodfonI, I ondon, has just been 
sppointcrl to the headmsstership of the Hipp^olme (jrsmmar 
School, an important science centre for the North of Lnglaml 
.e University on Tuesday, Tune as, 

the Sub Warden announced that the new Charter hod hero 
^Ived hy which power is given to the Umvemty to confer 
"??“ women in all faculties except DtvinUy Among a 
I conferred was that of Bkchel 


laiM number of degrees conferrei 
Science on Miss Ella Mary Bryant, Durham C 
NeweasUe 

In ronscquence of the shortly ensuing (.cnernl Llecdon, the 
onn^l meeting of the Nadonal Association for the Promotion 
of lechfucat and Secondary Education, and the Conference of 
n^resentadves of Technical Educadon Cximmitteea, which had 
Opened*™ "* London on July ii, have been 

On Thursday laM a very successful and numerously attended 
conversoMone was held at Umveruty College, London The 
reeei^ on the grand staircase by the President (Sir 
John Enchsen, Bart , F R S ) and Deans of Faculties m 
vanous scientific departments of the College were thrown open, 
and many intereMing exhibits contnbuled to the soccem of^e 
evming Among the latter were included the spectra of anron 
^ hdium, vanous electn^ and [Ayn^ expenrnems, living 
seaweeds and marme animals, new models of dividuy nuclei, &c 
Tub University of London has conferred the degree of Doctor 
rfSc^. without exsmmation, on Mr Th Groome. Professor 
of Natural History at the Royal Agncullural College, CuenceMer, 
reoomition of the mesds of his original researches and 


The Berim 

^ “ rumour that the authontus utend to 
of Jen*i has ctuswl a sdt m the scientific 
world, the university bong one of the oldest m Germany, and 
nsrtngt^enoccupi^ a leading position nnaoeial tessems are 
Th. ^ «ndi^ tjm authonbes to arrive at this deeimon 
If Umvemty of Jena is somewhat peculur 

fm,!fi BmadiciiMt of a single State, but^Ionga 

jM^ytofeur8ut«,^Thun^,via ,Saxe Wennat, Meming^ 
^bi^, ^ Altenbuig TTm Governments of those smsi]! 
btotes entinly control the affiurs of the Vfuvertity If, for in 
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SCIENTItIC SERIALS 

IkeUiUktmatKalOa ttf < (May 1895) -This number 
openswilhapnperrea.lbyI)r C Tavlor at the annual meeting of 
the A I 1 in faniiacy last, of which the title is • Hie Syllabus 
of Geometrical Conies ’ In it the writer passes in review what 
he has done in the subject since his first contribution to the 
Afixnsufvr in 1863 Amongst other reasons for wnting at thui 
tiate. Dr Taylor slates I have, as I think, amved at some 
thing like finality in m> own view of the way m which the suh 
jecl should be approsehe I It is on this ground that we com 
mend the author s paper to pervms interested m the teaching 
of geometnral conus They will dtttve profit from it The 
^>nd of the mathematical worthies notued ly Mr Hepiiel w 
John l)ee, noteworthy from his contributions to Billingsley s 
translatiun of Puclid The notes, solutions of 0a3^:f/f questions, 
vilutions of examination questions, and questions for solution, 
which are. all very useful for the readers addressed, art, with 
the enlarged form of the journal, greatly ineriased in number 
and vanefy Several recent text book* are also the subject of 
judicious anil iliscnminatmg enticism The Gaxitte should 
certainly have a sutcessful career 

AmtruaH/euntal 0/ MathtmiiuuyiA xvii No 3 — On im 
tional eovanants of i ertam binary forms, by 1 Study, discusses 
the most important covanants of binary cubies mil ciuartics and 
of y»me other stienal btnsiy forms After jiaying tribute to the 
methods 1 f Oyley and Cleuseh, the author gives his reasons for 
working the whole subjert over again By means of a carefully 
chosen system of nutation he presents his results, us he lielteves, 
in a form that will be useful to those who have to deal with the 
numerous applications of the binary qualities of the lowest 
orders In some detail (pp 185 ai5)he examines the cubic, 
and the qnartic and oetaliMron, ami points out several small 
numtneal errors m previously obtained results The same 
writer contributes an article on the connection bi tween bnarv 
imrtics and cllipUi functions 1 his is an application of the 
theory devefopeU in Ihe previous artu.le to elliptic funeUunt In 
It he compares the relations among the rational and irrational 
rovanants if a quartie with the identmes among the four theta 
functions , by this means a new light is thniwn upon the 
umiliar formula., and at the same tune a number of new results 
ore denved, which make the theory m question the author 
stales, in a certain sense Stress u laul uion the feet 

that all the results are obtained ' ' - 

and that no use is made e. . 

coefficients —Semi combmanls a' 

11 S White, opens up a new path apparently (pp 234 265)'' 
“I eonsuler all ground forms that are included m the con 
junctive of the system, and those of them that satisfy invanant 
equations of suitable onler, linear in their coefficients, I 
designate as affi/uml ground forms " The paper shows that not 
only IS every semi combinant ground form an affiliant, but al^ 
every affiliant ground form is a semi combinant 1 hree short 
notes follow, viz bimphfication of Ciauss's third proof that 
every algebraic equation has a root, by M Bocher, a note read 
before the American Mathematical Society (cfNAlUM p 189), 
“-de iur les lignes rytloldales by R de Saussure , and note 
Imes of curvature, by T 11 Taluferrn 


SOCIETIES AND ACADEMIES. 

Lonpcin 

Royal Society, April 25 — " AeoiantAtra Schtmfen 
Natural Ilistoiy, (Chemistry, and Pharmacology ’ By Prof 
Thomas R traser, F R S , and Dr Joseph Tilfie 
Specimens of the wood from whuh the Wa Nyika, Wa 
Gynoma and Wa Nyika oirow poison la prepared have been 
etamincd by us and referred to the yenus Acolanhtra, and 
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lta\cs, flowetf, Md fruit, e»cb tuken fiom the vmie lodtvtdael 
tret, having al^ been sent to na, we have been enabled to deter 
mine that tM wood of the ipeaiea AttkmUktn Sekimien, Beath 
tnd Hook {Canssa Stkmftn, U used V 

Nyika and Other tribes inh a o t tni g tM coast regions near 
Mombasa in preparing their arrow poiaoaSi 

rhe arrow poisoiis of these tnbes esuallv contains a crystalline ; 
(.lucostdsl active pnneiple, whteli, in lU oiemical properttes and 
I harmacolngical action, 1^ identieal with the active principle also 
*t|ianted by us from the wood of At»kanHk£ra Scitmftn 

rhe complete recogmtion of the species of Atekcmtktra u of 
pnmary importance, because Several supplies of the wood of 
unidentified speaes of AtoiMUktna sent to us from East (qua 
tonal Africa yielded only a glneosidal active pnnaple which was 
amorphous 

The characters of the crystalline actave principle which we have 
separated £rom the wood <n the fully identified species, Atoktm 
thtra Sdumpm, Benth and Hook , agree with those of the 
crystalline active pnnaple ouabain, separated by Amaud from 
the wood of the untdentifiid speaes of Atoia$Uke^, proi isionally 
named OuaioM, obtained from North Somaliland, and alvn from 
the seeds of an unidentified speaes of Stropkanikus, obtained 
from West Africa. As however, the name ouabain is used for 
three quite different substaiiMS, two of which are amorphous, we 
would suggest that in accordance snih a ususl custom, the 
crystalUne active prmciple of AttkatUktra Stktmftn should be 
named ocokanthenn, and not ouabam 

The srork accomjdidied by Amott and fay Haines in 1^3, by 
Ringer in 1880, to Rochebraune and Amaud m 1881, 
Laboide in 1887, by Langkns and Vangny, by Oley and 
Rondeau, and by Gley in iWS, by Sailer in 1891, by Pasehkis 
in 189a, and 1^ Lewin in 1893 has lieen more fully described in 
this paper than in our prelmunarv notice of March 23, 1893 

A detailed examination of the pharmacological action of 
acokanthenn has not led to the discoveiy of any important 
qualitative difterenccs between its action and that of ilrtkkmtikms 
kttfidui and of ita active pnnaple strophanthin, which was 
desenbed by one of us in 1870, m 1872, end m iSm As, how 
ever, a spew interest must be attached to the effects upon the 
circulation, the expenmenti upon the heart, blood vessels and 
blood pressure are desenbed with more detail than those upon 
other systems 

The predominant action of acokanthenn is that exerted upon 
striped muscle, and because of this action, with possibly an 
action upon the intrinsic cardio motor ganglia the chief eflect is 
produced upim the heart, while the influence exerted upon the 
cerdio respnatory centres in the medulla is relatnely slight or 
secondary 

May 30— “On the Effert of Pressure of the Surrounding 
■Ore on the Temperature of the Crater of an Flertnc Arc I ighl 
Preliminary Notes of Observations made at Daimmona, btrecle, 
Co Westmeath " By W F Wilson 

Of late yean it has often been assumed that the temperature of 
the crater forming the pMtive pole of the electric arc is that of 
the boding of carbon Tbe most modern determinations give 
this pomt as about 33oo*-3500* C 

Solar phymeista mve th^ht that the photosphere of the sun 
consists If a layer of clouds formed of p^icles of sohd carbon 
Aa the temperature of these clouds is certainly not below 
8000° C , It seema very difficult to explain how carbon can be 
boiling in the arc at 3500* and yet remain in the solid form in 
the sun at 8000* Pressure in the solar atmosphere seemed to 
be the most likely cause of this, and yet, from other physical 
reasons, thu seemed not probable 

In order to investignte whether increased pressure in the gaa 
surrounding an electne are would raise the temperature of 
the crater, the author used a strong cast iron box in the 
interior of wluch an electnc arc light could be maintained At 
the side of the box was inserted a glaie lens, which an image 
of the crater was formed at a dutence of 80 cm When tms 
image was allosved to fiill on the aperture of a Boys radio micro 
meter, the deflections of this instrument showed any variations m 
the radiatioa from the crater The anthor then desenbes the 
expenments made with thii appaiatnt, and shows that by 
increosuig the presiuie of the gu !» the box the temperature of 
the crater is conuderably lowered M|Md of bang raised, and he 
concludes that Aeae expenmenta semer to show that the tem 
peratnre of the crater, like that of a fihunent in on incandescent 
lamp, depends on how much it Is coded by tbe surrounding 
ntmoqihei*, and not on its being tbe temperature at which the 
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vapour of carbon has tbe same preasnie os the surrounding 
atmosidiere That eatbon vohUiliaes in some form at compatm. 
tively low tempeiaturea seems blcdy, from tbe way m which the 
carbm of incandescent lamp filaments is transferred to the gfaus. 
Thepteisuie of the vapour of carbon in the arc may consequently 
be very smell, and further it would seem that the supposition of 
high pressures m the solar photosphere, whuffi has been referred 
to in the beginning of tab paper, is not bonie out to these 
expenmenti, and that carbon may exist there in the adia fonn 
at very higb (emperatuiet although the ptessuies aie compara 
bvely low 

Tune 13 — ‘ further Observations on tbe Onpuitaetion of 
the Foesil PkmU of the Cool Meamies Part 3. 
and atttroHgum ’ By W C Wilhameon, F R S , and 
D H Scott, f R S I 

The authors ram up that oonclusions ss follows — 

Tlie vegetative organs cf these genera show a remarkable com 
bmauon fern fake and cycadcan charaaeis The leaves ot 
LyptadmdreH, which are now well knovm, are so hke fern 
leaves, nut only in fiirm and venation but in minute structure, 
that if they stood akme th^ would, vnthout hesitation, be 
referred to hiliccs Although many leaves simulate those of 
ferns m extemsl characters (Stangtrui, Ikaiutrtm, Ac ), none 
aie known which at the same tune show the chanctenstic 
anatomy of fern leaves. Hence we are led to attach great 
weight to the characters tA the J xginademArm fiiluige That of 
Hettranpum though less well preserved, was evidently of the 
same type 

In HtUrangium the primary structure of the stem u much 
like that of a monostehc fern such at G/nckimia, but the leaf 
trace bundles cirvely resemble the foliar bundles of a Cycad 

In //guudeni/nm the whole structure of the torn suggests a 
Cycad, but with the remarkable pscuhanty that the bundles 
here hast the structure which in Cycadete is usually (though not 
always) limited to those of the leaf The cycadcan charaettrs 
are too markid to be accidental though the general anatomy of 
Ijfgmtdendrm u, not inconsistent with a cl^ relationahip to 
ferns, for m Otmum/a we have a monoatelic fern with a luge 
pith, roUateral I undiek in the stem, and concentnc ones in the 
leaf The mere occurrence of secondary growth m a fern like 
plant IS not surpruung, constdenng that it takes place m 
Jiefrjtktum and Hrlmmtkostarkvt at the present day 

In vnnous respects /m»e<Une/rm ind Heftrattgium. have 
points in t mmon with (ilacbenuicea! Osmundacex, Marat 
tiBcca., Ophiicl sseu., and Cycadie The view of thar 
afimiiies, which we suggest, is that they an. denvaiives of an 
anciint Kneraluicd race of ferns, from which they have already 
diverged ci nsiderably m the cycadcan direction Of the two 
genera Ueteran^um appours to be geologically the more 
ancient and cvriamly stands nearer to the fihcinnn stock 
L^ginedendrm while retaining conspicuous fern hke characters, 
has advanced much farther on cycadean lines This view by no 
means involves tne improbable atsuirnibon that these plants were 
the actual aniestors of exutmg CyatAex How fiir their 
divergence fr>m the fern stock had proceeded cannot be 
detormined until we are acquainted with their organs of re 
production 

Tbe existenee of a forail noup on the border land of fens and 
Cycads seems now to be wdl estabhshed Count Solms Loubach 
places his ProtepUyr in this position, which is probably shond 
hf M}ehx}lon»iA POnxylm Messrs Bertrand and Renault 
have rndm endeavoured to derive the last named genus from 
I ycopodiacea, and have extended the same view to Lygrttt 
iiHdntt and BtUnmgttm In the latta cases their thec^ u 
completely negatived Uf the organisation of the leaves, and by 
au^ structural details 

The relation of the genera which we have desenbed to thoee 
anaent gymnospetmt, the CtrdaUtt, will form one of the moet 
interesbng palambotonical problems of the fbture 

The paper u illustrated by micro {diotogti^ and by camera 
luada drawings 

Oeological Souetjr, June 19 —Dr Henry Woodward, 
F R S , PKsid(.nt, in the chair,— On the occurrence rtf radio 
lana in chalk, by W HiBandA J Jukes Browne The authors 
noticed t)ie ranty <4 neords of Cietaceous mdiohunat and 
alhidcd to those which have been made, ineluduig thoae by RUst 
and Solhwi ‘fhey recently discovered ijdiencar bodiea resem 
bltng m font yind genM appearance certain calcified and pat 
tially destn^ nutinhiifti tesU from some of the Barfaadhui 
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rocki ; microKopie esamimtioa of theie proved that manr cS. 
them«ataii]rnte,aTenuliolana The bodm occur in the nodule* 
of the lower bed* of die Mellwain rock at Melbovm. Rojunon, 
neat Hitehin, Leagrave, near Luton, PiUtooe and Tnnc, Wat 

u — ji. the lower pert of the "Got 

MKombe (Dt 

, edaetheeo 

rock from Bindonatili, near Axmouth,] _ 

have recentlv been found in the chalk marl of Uneoliuhire, k ork 
dnre, and Norfolk, bat have not been noticed la any other part* 
of tlw chalk It wa* auggeeted that they occulted m many por 
two* of the chalk ooee, bat were usually mpidlT and com|Metely 
diaaolved, and contnbated to that solution of (lUca which fur 
nidied the substance of flmt nodule* , and the aathors concluded 
that the preservation of traces of the radiolana In the nodules of 
the Melbonra rock wa* due to some qiecially lavonimble con 
dibons A description of the change* undergone fajr Barbadian 
radiolana was given to illustrate the instability or rodiolanan 
test* All stages were traceable, from the perfect siliceou* test 
to a stnicturelM ball or disc filled with caleareoas matter or a 
mere patch of clear crystalline material A descnpion of forms 
recognised in the nodule* of the Melboum rock was given — 
The cmdi-congloineiates of the Isle of Man, by G W 
Lamfdufihi with an appendix by W W Watt* The Skiddaw 
dates of the Isle of Man have everywhere undergone intense 
shearing, and on the north west side of the mam strabgraphical 
osss actual disruption of the bedding with the resultant fomuition 
of breccia or crush conglomerate on a large scale ha* taken place 
This structure attains its widest development on the north side ot 
the central valley, though it u noted on a more bmited scale in a 
few localities farther south The sections described showed the 
gradual smashing into fragments of highly contorted stimta until 
every trace of the original bedding is lust, and a “crush con 
Llomerate with U-nticular and partly rounded inclnsions is 
formed The rocks described in Mr WatUs appendix were 
grouped m four classes firstly the gnts and slates winch hod 
been crushed but had not been conserted into crush conglomer 
ales , secondly, the crush conglomerates themselves, and the 
fragments which they contain , thirdly, the dykes of deramposed 
dolente (greenstone) snd fresh later doknte which penetmte the 
conglomerate , fourthly a portion of the crush conglomerate 
metamorphosed by these intrusions The chief point of interest 
was brought out by the examination of the fiagnimU in the con 
glomerate All sta(,es of crushms could be traced until the 
gnt fragments had a structure which was a mere miniature of the 
crush conglomerate itself , that is to say if the crush conglomerate 
be regarded os made of ‘ fragments ' of hard rocks enclosed in 
cnudied ‘matnx of soft rocks, a host of intermediate varieties 
with varying reaistances will oeeur —The chalky clay of the 
fenland ana its borders , its constitution oimn, distnhution, 
and age, by Sir Henry H Howorth, M P , F R S Hie du 
tnbution of the clay (so often termed chalky bouUtr clay) was 
noticed The paucity of foreign stones was noted as compared 
snth natives, and the similonly of the matnx of the chalky clay 
to the matLiial of the older depoaits of the neighbourhood The 
author mointomed that the contents of the clay indicate move 
menf of material from west to east in some {daces, os sbomi by 
Jurassic fossils in the East Angbsn chalky clay, and ftom 
west in others , in fiwt, that movement took place 


I sporadic 


s diserging from the Wash and the Pens 

the amount of dismtegration that had token place to fiinudi 
the material for the clay, the shim of the stones in the clay, and 
the distnbntion of the clay itself, a* evidence against the actwn 
of land we or icebergs, and niawtained that tbm was no evi 
dsnoe of sutmeigence at the time the clay wa* formed , tnd 
id the attempt* made to exfdain the formation of the clay 
1 by the melting of ice — On the occurrence of 

e and tHw c^ in the so called Penman 

rock* of Wyre Forest , with consideiations a* to the systematic 
position of the “ Penmans’* of Saloptan type, by T Crasbee 
Osntnll In South btaifordshiie a thick senes of red rocks— 
the so called Lower Penman— owriMS the ordinary yellow and 
ney coal measores, and underlies me TnossM rocks They con 
last of sandstones, marts, calcaraeu* conglomerates, and bteixias, 
having a general red «r purptirii red cdonr Sinkings have 
ahowii that these red rocks must be regarded as of Upper Cool 
Measure ft, because thar Included faa^ have an U[9er Cool 
MessuaeySrMr The rocks eentou bonds of Imustdoe choree 
tetued VthepresenOeof £s*nrfi^/eiMiAw tMme.paru of the 
senes wUch nave not yicMed Cm Mfegfore fossil* being ap« ; 
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porently snmlar lithologically to those whidi hove yieldad 4hem 
The evidence fiirmshd by the depoilt* of the Forest of W)e» 
(sEnville) distnct also lul the wnthor to rrapud the redioek* 
ossomated with Sftrorbit hmestohe and coob as Upper Cool 
Meesnres, exhltatmg a gradual poasiiig away of Cool tteoanre 
conditioos and the incoming of th«ae of new red sandstone 


Llnneaa toclety June » -Mr C B Clarke, President, 
m the chair —Mr F Chock exhibited and mode some remhika 



including PuinuciJTgrantUJIortt, Lam contrasted with e 
vulgaru, and Sax^rvga Geum contrasted with $ umbrMa, with 
a view ofdetenmmi^ their value m sub species or geographical 
races —Mr Carruthers exhibited some feathers of a cuckoo 
taken at Whitcbmcb, Shropshire, on May 33 last, amongst 
whMh were some moulted feathers which were held connected 
with the new feathers which had replaced them by mean* of the 
barbed seed capsnias of a Mib tropiM grass, Ctmkrut ichtnaitu 
—On behalf <» Mr b Loat there wa* exhibited a cuckoos 
egg, taken ftom the nest of a hedge sparrow, together with five 
srhiie egft of that species sn abnormalitT not often met with 
An examination of these eggs under the microecope showed 
that, in regard to the texture or grain of the shell they agreed 
with eggs of the hedge sparroar, and not with those of the robin, 
of whi» white varieties are not to rare —Mr (roorgt West then 
gave the substance of a paper on some North Amencan 
Dttmubeit, deronbuig the characters of several new species with 
the aid of specially prepared lantern slide* —Mr A Vaughsn 
Jennings gave a detailed account of the structure of the Isopod 
genus OureuukUt u{x>n which a most instructive cnticnm wav 
oflertd by the Rev J R Stebbing, who was present ss a visitor , 
some further remarks being oflerM by Mr W P bladen —Mr 
] N Williams communicated the sabent points m a critical raper 
which he had prepared entitled ‘ A Revision of the Genus 
StUnt -On behalfof Mr t R Waite, Prof Howes gave an 
alistract of a well illustrated paper on ‘ The Egg cases of Port 
Jackson Shsrks and exhibits several spirit specimens in 
further elucidation of the subject —This meeting terminated the 
session 


Paris 

Academv of Sciences, Tune 34 — M Marey in the chair — 
On the gradual extinction of sn ocean roller st great distances 
ftom Its place of pr xluction formation of equation* of the 
problem, by M J &nissmeaq —New studies on the fluorescence 
of argon and on its combinaUon with the elements of bentene 
by M Berthetot With the help of M Dcslandres, the 
author has mode a mote complete spectroscopic examinatton 
of the emerald green light produced by the fluorescence ol 
argon under the influence of the silent electric discharge The 
significance of the various rays observed or photographed is dis 
ciused Pinally, the conclusion is drawn that thlb fluorescence 
IS definitely due to a candensabon compound of oriron , It 

C its to the probaMe existence of a complex state lit equili 
m in which argon, mercury, and the elements of beiuene are 
concerned —On the camphulenic lactones, by MM Rerthelot 
and Rivals The lactones have heats of formation greater 
than those of the isomenc acids — On the heats of solution and 
neutraliiaUon of campbolenu: acids, by M Berthelot • Keduc 
tion of silica by carbon, by M Henn Moissan With a current 
of 1000 amperes at $0 volts, the author has obtained character 
istic crystals of sibcon, but always mixed nith carbon silicide 
At the high temperature attained, carbon ftom the crucible 
reduces the sibca of the charge —Observations on a note, 
by MM Barbier and Bonveanlt, on the products of con 
densabon of valeric aldehyde, -by M C Fnedel —On 
the mtegration of linear equabons by the aid of defimte 
integrals, 1^ M Ludwig Schlesinger — On the determinahon of 
the ratio ofthe two specifk; heats Tor air, by M G Maneuvner 
A new method and new apparatus are deaenbed The exptn- 
mental determination of the ratio <rf the specific heaU ha* 
yKided the ftdlowing numbers —Air, 7=1 39*4 . carbon 
dioxide, 7=13^, hydrogtn, 7 « i 384 H** onbn«*y 

conditions of tempoature sad pressure — On the prop*«tion of 
sound in a cyhndiml tube, by mM J VioUe and Th vauber 
Ao account of the conduction of musical sounds over loiw dis 
tonee* by japes wide duimeter — On the reftacbon and di* 

ptrsioo of^ultra violet radiatum* m some crystollised substances 
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1 % M G Adolphe B )rel —On the \utttKins of ‘ fcrouuMge | 
f inttali, by M haurti — On pancUng, M Ch Fremont I 
Vn expeamentol inquir) into the cofMlIUoiueflrecling the amount j 
if play neoefaar\ between n<Mnch and its bed The reanlts I 
lend to the conrlusion* (i) ImU the fflaxmAim effort m punch \ 
mg metals is independent of the ckaranca space in the ordmary j 
praetical conditinnn (a) that the clearance space or play is a 
function of the thicknets of the metalto be poached, and not of 
the dumeter of the punch , (3) dart it it also a function of the 
elongation of the metal Init fai a Icta proportion (4) that the 
pUy allowed ought to hF about a f^lh at the thickneM of the 
metal punchetl A figlirf u^cn illastiating the form of punch 
test adapted for pierduiff perM boles —Properties of solid car 
home acid, by MM P VUlmsd and R Jarry Carbon dioxide 
solHltfies am! melts under a prcianre of 5 i armu^ierei at 
- 56* 7 C In ftee air, the toikt has the temperature - 79° 
ether does not lower this temperature, as has bm hitherto sup 
posed, but methyl chloride and loltd carbon dioxide produce 
a temperature or - 8$* C At a pressure of 5 mm the solid 
has ret'hed a temperature of - 125* —On M (myes hypo 
thesu, by M A Colson — On the alcohols denv^ from a 
dextro rotatory turpentine euealyptene.by MM G Bouchardat 
and Tardy — Condensation of the unaatunted alcohols of the 
fatw senes with dime thy Iketone — Synthesis of aromatic hydro 
carbons, by MM Ph BarbiCr and I Bouveautt — Double com 
pounds of the fiitw and aromatic nitnles snth aluminium 
chlonde by M G Perrier — Action of the air an raisin must 
W M V Martinand -On the preservation of wheat by M 
&liand —On the sexual dimorphism of the Nautilus by M A 
Va)ssiere — On the vanalinns of apparent clearness with the 
distance and on a kw of these vanatums as a function of the 
luminous mtenuty hy M Chai lex Henry — Seunmeobservattons 
made at Grenoble, by M Kill in — On the dimolved gases at 
the bottom of Lake (leneva, by MM Andri Oelcbeoque and 
Alexander I e Royer — 1 he eflMts of the synodic and anoma 
listir revolutions of the moon upon the distribution of pressures 
in the Season of winter by M A Pomcard — On the subject of 
the treatment of the biles of venomous serpents by chlonde of 
lime and by antitoxic serum, by M A Calmette 

Amsibioam 

Royal Academy of Scicncea May as —Prof Van de 
Sande Bakhuysen m the chair — Pnf J C Kapicyn showed 
how the following thae Usn may be deduced from ouers ations 
(l) the kw according to which the linear velociues of the 
stars are distnbuted , (a) the Uw according to which the 
number of stars per unit of volume vanes with the distance from the 
sun (3) the kw according to which the absolute stellar magnitudes 
(magmtude at unit »f distance) are distnbuted The hypotheses 
on which the author s conclusions were based were as fillows 
(a) the real movements of every degree of megnitu^ oi the stars 
in space are equally numwous in every direction , {i) the kw of 
the distnbution of stellar Velocities does not vary with the dib 
tance from the son , (r) the fonctioa re]wesenting ttus kw has but 
a single maximum —Prof Fngelmann treated of reaptneal 
and irreciprocal conductivity of muscles, with bpecud rektiun 
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bratioai of the 
(I) on of 

. „ ... B vibrations 

of contiguous bodies , (a) on behalf Dr J P Kuenen, the 
influence of gnvitatxm npOn the cntical phenomena of simple 
substances and mixturw 

BOOKS, PAMPHLETS, and SERIALS RECEIVED 

Boons -A UwHul or Botany Prof J K Qnso Vol i Monholocr 
ind Amuomy (Chuidiill) — ArchiMctnrs for OeiMrsI Keodan H H 
Stntham (Chapman) rha Mannraoum of Exptunvss, * Vah. O Outt 
maim (Whutskvr) — Tha Call Or O Hsrtwig iiaaaiatad I9 It t^mpMI 
•nd adiiad b\ Or H J Campball (honnaniinam) — StUdisa m tka Ewdn 
ufAniai^ Or k Bonavta (Conatabla) — Blacttical Ubmatory Noti* 
Forms Prof J A {tkcirkidm CoMpaiiyX-OslwaM • 

nktr dor Esakt^ WwaamS^tn Noo <0 Si 61 E>«*l 

0— A Manual of Bookkasping J Thormon (Hirallliin).— Cm 


pressure for a 
drilled ioiih 
were observed 


the cntioal temperature and the cntical 
lire (tacnodlal curve) — Prof H Behrens 
of artificial dichroism Strong dichroism 
flax and hemp fibres after having been dyed 
t benxoaxttnne A stmikr resmt was ob 
the majontv of the tetraio dyestuSi used for dying 
coKoa, wnareu, by the application of naphthol orange, 
croceine scarlet, and other similar dyestnfts, no dichraiwn was 
developed (}nly three basic dyestuflb were fiound to be 
capoMe of making flax Achroic Among other fibies the straw 
film comes next to flax and hemp , the cotton and the wood 
fibres stasd lower in the scale , alk raquiret to be dyed a deep 
blue snth an acidukted solution of henso ainnne, aiM on wool 
the phenomenon of aruficial didimtm has not been produced 
by any of the cokmnng matters named above Flax and 
hWnp ore strongly polansiiw, and can be rendered strongly 
d ich ioto, wiple in cotton these two quabties are found m a 
smaller d e g ree , but silk, rangoie aboi^ straw in polansaUdn, 
fiUb fiw below cotton as tO' ainfidal dic h rois m The pheno 
menon l^ems to be of a complex nature, not exidained by 
jamming a combination of oidinanr abaorptiun with ordmaiy 
double rafiraction —Prof Van der waals presented a paper 
Prof W H Jnlms, entitled "On an anangement for protecting 
KO. 1340, VOL. 52] 
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IHh rF ACHING 01 PATHOIOG\ 

Ike hUnunU of Patholo^ual Ht^to/ogy B) Dr A 
VVeichwlbaum Translated by W R Dawwn 
^London I onKnvans, Green and Co , 1893 ) 

T HOSP who hA\c watched the piogress of patho 
logical teaching, in this countr> tspeciall> must 
hai e recognised that during lecent teirs its scope his 
become much wider, or that at least there is a tendeni> 
towards brotder conceptions Cohnheim made an it 
tempt to cast off the narrow fetteis of Morbid \natomv 
ind to instil into his pupils that wonderful enthusiism 
which he himself felt for GencrsI Hitholog>,or is we 
may term it, ‘ Morbid Ph^siolog) His ‘\orltsungen 
liber \llgemeine Pathologic still foim a monument il 
iciord of what he hss achieiid and his methoil must 
ind should be the ideal of c\er> teacher of pathologj 
Stringc to say with his death things rtieited into the 
old giuoie ind until reientl) pathologic it teaching 
itstiicted Itself ilmost c\clusiifcl> to Morbid \natom) 
Net silct mors is the mitto of tht Pathological 
Society It IS not appropiutt bccauK pathology deals 
not merely with death its si ul ind essence, how eier 
morbid is lift Bactcuolog> now a letogniscd 
brant h of pathology in spm of all the harm it has 
wrought has achieied this thit it has earned us iw ii 
fiom th( dead houst to the lalxiiatoi) and hisawakenrd 
in us the spirit of tspcriiiient il inquiry 
Hacteriolog> should lit regal dtil liowctet is tn idjunct 
to pathology t » so far is it ipplics to disease beyond 
thit It belongs to botinj Pitii bacteiiologist should 
be i pithologist and titry pathologist should possess 
in idiquate knowledge of ph)sioIog) as well is 1 com 
plett mastci> over morbid inatomi The day is to be 
legutUd when we follow the footsti ps of our continent il 
brethitn ind become mere specialists in the 11 1 of glow 
ing bacteri i ind of immunisation It is not intended to 
gi\e the tnoneous impression that moibid anatomy is not 
pathology— tt still is as eier it w is the most important 
partner from the students as well is the iniestig itors 
point of view and for practical purposes but this must 
be insisted upon, that the morbid phy siology of the body 
and of disease h is been too much neglected I his be 
comes evident when we look through our text books and 
manuals of pathology 'Near after year we have fresh 
treatises on morbid anatomy and histology, 01 on baeten 
ology, but there is, if we except Cohnheuns classic il 
work, hardly a book on the pathology of disease and its 
processes If we wish t^ learn this, wre have to turn to 
our standard works on medicine or to the journals The 
present volume, the subject of this review, deils cxclu 
sively with morbid histology and bactenology, and for 
that reason, however valuable it may be, it may be asked 
whether there was the need for Ur Dawson to give up 
so much time to its*transIation We have a sufficient 
number of similar woiks already , why give us a stone 
when it IS bread we want > Prof Weichselbaum s name 
IS sufficient to lead us to expect a useful book on baeten 
ology, and a satis&ctory one on moAid histology , more 
NO 1341, VOL. 52] 


we cannot look foi fmm that sour^ A caieful perusal 
of the translation justifies our expe^tions 

of 44 1 pages, more than eighty are devoted exclusively 
to bactenology /r t> the descnifbon of biitcnologiCfil 
methods, and to it uml of the jgffiieral pnmiples. If 
we keep in mind that imdei c ich organ also subsequently 
all the vanous infective and microbic lesions are caee 
fully discussed, it seems to us that the author has given 
undue prominence to this which is, after ill, a small part 
of his subject 

It IS difficult to bcive two masters, and the result 
must be -thar foi baetciiologu al methodb and pnnciplcs 
we shill continue to rmsult speciil woiks they are 
numerous, and it would Ik difficult to find works of 
gieitei usefulness than 1 lof C hnnktls excellent text 
book or the elaboi iti t iiiipil uion of Dr Heim Fhe 
diicitions given for bactiiiil stoning or cultivation aie 
too meagre to lie of niucli list to the iKginncr (iram s 
well known method i i, is dtsinbed thus ‘Sections 
IK placed foi h ilf in hoiii in aniline genu in violet, then 
fill two or thiei nunutes in iodine and potassium lodidi 
ind then in iliohol which is changed as it becomes 
olound !■ in illy they are cleared ind mounted One 
can imagine the pooi tyro mournfully contemplating the 
result of those instiuitions We thciefore adhere to 
the opinion that in works intended for students too much 
should not be iffered between the coviis but, if i 
ompnlunsive tieatisi isintendid fulness ind complete 
ness of diitctions ind instructions are impcritive The 
descriptions of the niicio organisms though short, in 
siicrinct ind good so fii is they go Imt thi (fCrniin 
idition hiving ippc ired in 18 ji new discoveries mil 
ilteicd views irc Minting ind the briefness is often 
c\ ispe rating 

Now IS to the puicly initomicol 01 histological pait 
of the book It also suffi rs fioni shortness ind we must 
confess th It wi hive works in the English language which 
ire still to Occupy a higher position than this translati I 
impoititiun I seless Di iJiwsons woik certainly is 
not the beautiful illusti itiuns and a ch ipter on blood 
I xamm ition short though it be, recommend it Many 
of the illusti itions arc new and oiiginal, and arc < xactly 
the kind of repitsentation w inteil to bring out the salient 
points m 1 histologual spKiimcn Ihe English pub 
lisheis also liave ilonc dl they could to give the work 
a good ippe nance ind iltogciher it is i pleasant book 
to possess It IS essentially m annotated pictuie book 
ljut as i pictuie book it is cxi client, ind will Ijc of great 
use to those who coiisiiler the study of morbid anitomy 
and histology a foi 111 of Vnschauungsuntcriicht , an4 
indeed, much can be le imt fi oni good pictures Une point 
this woik brings home to us in a painful manner v iz the 
decline of pathological inatomy Bacteriology swamps 
everything On the continent professonal chairs < f 
pathology are occupied by bacteriologists, and the in 
struction of hygiene is also given over to bacteriologists 
The result is that sound pathologiial anatomy is pushed 
steadily into the baikgiound "so far m this countrv 
fortunately we have suffered less in principle at least 
wre still consider bacteriology merely a fraction 01 an 
element of pathology, but already the spectre has risen, 
gnd unless we take cart, we also shall be ruled by the 
bacillus, and find contentment in the hav en of mediocrity 
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vhich so called bactenological research opens up to those 
who, inci4>able of doing real pathcdogical or physiological 
work, have leisure to practise bactenoh^ as a ‘fireside” 
fcame 

In conclusion, a word in praise of the translator and 
editor he has done his woik excellently, so wrell, in bet, 
that one cannot help r^retting that he used his gifts and 
expended his labours on a book hardly worthy of so much 
conscientious energy and patience The translation is 
better than the original in arrangement, type and general 
‘ get up ’ Since it is pleasing to moat to possess a nice 
book, and one which is at the same time instructs e, in 
spite of some remarks which may appear seieier than 
they are meant to be, we may recommend it safely as an 
addition to the student s library 

A A KWTHAlk 


rnr naiurm hh^tory or aquatic 

INSECTS 

rhe Nitural History of Aquatic Iniech B> Prof I 
C Miall, PRS (London Macmilhn and Co, 1895 ) 

P erhaps no country possesses so many amateur 
naturalists as England, at least in proportion to its 
population, and it is not without significance in this 
direction that many of our best professional men of 
science have not thought it undignified to furnish sound 
information on their special subjects in a popul ir and 
yet accurate manner The present work is a good 
example of this, and Prof Miall deserves praise for the 
admirable account he has put together of the insect 
inhabitants of our lakes, ponds, and w itercourses 
Of course it has not been without foierunners One 
of the last worics of tint well known writer on populai 
science, the late Ret J (• Wood was entitled “Tht 
Brook and its Banks, and cotered much the same 
ground but one may say without any disparagement 
that his bcxik was moie pictuiesque or anecdotal natuial 
history than stnctly scientific 
Again, Prof Miall, like etery subsequent wntcr on 
entomolngiciil subjects is greatly indebted to the labonous 
reseaiches of Swammerdam, Kfaumur, Lyonnet, and 
others of the early n ituralists, but in etery case this is 
freely icknowledgtd, and he adduces their works as 
models of patient imestigation on the living animal, par 
tiLuliil) worthy of emulition it the present time, when 
attention is almost exclusively paid to phylogeny and 
clossihc ition to the neglect of the ictual life history, 
where so much still rcmiins to be discovered Some 
essential matters arc briefly tieatcd in in introductory 
eh iptcr such as the equilibnum of aquatic insects, the 
tension of the surfoeq film of w itei ind its ‘■flfect on small 
objects and also the question of the origin il habitat of 
inserts whether tcrrestnal 01 aquatic which Prof Mull 
confidently decides as the former, mainly from the 
universal piesence of trichee and functionally active 
spiracles even in puiely aquatic insects, showing that 
such IS ire fitted for breathing only dissolved ur are 
those that deviate from the general and primitive role 
The chief aquatic Coleopten are taken first, and certain 
cuiious structures in the larva and imago of seveml 
iamihes someisvhat fully described Among these we 
may mention fhe mouth organs of the larva of Dyttscus, 
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which have been a subject of controversy from the tune 
of Swammerdam and De Geer up to Memert, Schibdte 
and Burgess, whose description has been verified by Prof 
Miall, and also the well known tarsal clasping suckers of 
the adult male, the real structure and action of which 
was first pointed out by Lowne The method of re- 
spiration in the adult Hydrophilus is well explained, and 
the extraordinary arrangement for obuming air from 
cavities in submerged roots adopted by the larva of 
Donacia, as discovered by Siebold (lies with aquatic 
larva receive considerable attention, no less than laa pages 
being devoted to these extremely interesting creatures, 
which from their transparence, in many cases, have long 
been favourite objects with microscopists The develop 
ment of the (inat, Chironomus, Simulium, Enstalis, and 
numerous others is fully gone into, and the amateur 
naturalist will find plenty of occupation, and derive no 
little benefit by following out their structure with this 
book as his gmde There is a short account of that very 
beautiful iquatic hymenopterous insect Polynema, which, 
according to (.anin, deposits its eggs m the eggs of a 
Dragon fly and another form, Agnotypus, said to be 
parasitic on a Caddis worm Caddis flics (Tnchoptera), 
Suilis, the alder fly of anglers, the stone flies, may flies, 
dragon flies, pond skaters, water boatmen, and all the 
rest of the host of insects which pass a large part of their 
existence in the water, are dealt with in due order, and 
the descnptions are frequently supplemented with biblio 
graphics, which will be useful to those who require further 
information on special points A word must be said for 
the illustrations, which in large part have been drawn by 
Mr A K Hammond for this work , they are extremely 
clear and well executed —quite a relief, indeed, from the 
old cliches usually consider^ good enough by publishers 
to adorn i work of this kind Altogethei, the “ Natural 
History of Aquatic Insects is i very good and useful 
specimen of its t lass 


OUR BOOR ’iHFIf 

Tht Royal Natural History Edited by Richard 
Lydckkcr, !• R S , &c Volume iii (London Warne, 
1895) 

Thi- thud volume of this excellent “Natural History” 
finishes the mammals, and commences the birds 
Among the former the Cetaceans, the Rodents, the 
Fdentates with the pouched mammals, and the Mono- 
tremes arc desciibetl at ippiopriate Icn^h The in 
formation is generally up to dale, and the illustrations 
are good 1 o the notices of the occurrence of ‘sowerby s 
whale on the roists of England and Scotland, may be 
added that of its being captured some years ago m 
Brandon Bay, Kerry, the head of the specimen being in 
the Dublin Museum The immense group of the Rodents 
IS judiciously trcited, most of the more important frets 
of their history being given Only six pages are devoted 
to the tgg laying mammals, and there is no figure of the 
duckbilrs egg 

The chapters on the perching birds and Picante are 
contnbuted by Mr H A Maepherson and Dr Bowdler 
Sharpe “ The number of the existing speoes of birds 
being in all probabihty consideraUy over ten thousand,” 
the authors are obliged to treat of them even in a more 
condensed form than were the mammals , still the order 
of Passeres, which includes by for the majonw of known 
terds, IS fairly treated and most of the well known or 
interesting birds are alluded to Dr Sharpe confesses 
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hit inability to give a 4iagnoau of the PicariJc, that is in 
the kqjica] senses but daims that the group as selected 
by him possess “certain common iiratures not found 
among the Passeres ” In the last chapter m this volume, 
he treats of the Jacamars to the Toucans 

Court EUminUun tPLlntnuU By M B Brunhes 
Pp 365 (Pans (>authier Villars it Fils, 1S95 ) 

Thb. expenmental laws and general pnnciples belonging 
to the study of technical electncity are set forth in this 
book in an elementary, but stnctly scientific, manner 
The book reproduces the author’s first year course of 
theoretical electncity at the Institut industnel du Nord 
dela h ranee, and its contents fomish just the kind of 
foundation needed by students of electneal enmneenng 
In several respects, the treatment differs from that gene 
rally followed m text books, hydrod)namic analogues 
are entirely omitted, and the word potential is not em 
ployed, volMgc, or £ M h between two points, being used 
to express potential difference 

OfftheMtll Somi Occastomtl Paptrs By O h Bioune, 
B D , D C L , Bishop of Stepney Pp 371 (london 
Smith, Elder, and Co , 1895 ) 

Ai PINF climbers, and others who find delight in moun 
tain peaks and glaciers, may like to reaa the papers on 
Alpine subjects reprinted in this volume The pipers 
originally appeared thirty yeirs ago, and they offer to 
the present generation of mountaineers an interesting 
pi^cture of the way in which climbs were then made 
The ice raics in the neighbourhood of Annecy foim 
the subject of one of the papers appealing to scientific 
readers 


LETTERS TO THE EDITOR 
iTh* Rdtior dats mat kM ktmstlf ntptnnbk far afimtams ax 
pratsad Ojf ku carraspamdamts Natikar tam ha umdartaka 
ta ratmm^ ar ta carratfamd wUk (ha wntart af ra/attad 
maaatuen^t tmtamdad far tku ar any aiktr port 47 Naiube 
Ra mahea u tatkam af anoaufmaatu lapimaamafaUaaau ] 

A Cyclonic Indraught at the Top of an Anticyclone 
BfiwiI'N June 7 and 13 an antiiythne with maximum 
pressure of 30 30 to 30 w inches, |iBS<K.d slowly from the north 
west aemss southern New tngUml The isobars formed well 
defined nsals with their longer axes running from south west to 
n >rth east It was difhcult to locate the centre of the anti 
cyclone because the isobars were broken on the side toward the 
iKean , Imt, by drawing a hne through the stations showing the 
maximum pressure the crest or nd^ of the anticyclone C( nid 
be easily located up to the lllh, aftir which it passed off the 
coast and its position Iiecame somewhat uncertain ilthough the 
(iressure continued almve normal over southern New bngland 
until the night of the i3th 

The interest attaching to the anticyclone lies in the iiu.t tluit 
cimis observations obt&ed on both sides of the Ime of maxi 
mum pressure mdicate an indraught at the top of the anticyclone 
of the same nature as that obser^ at the bottom of evcinnes 
The anticyclone pasted nearly centrally over the Blue HiH 
Meteorological Observatoiy As it appnsched from the north 
wert, the ctrtus clouds on the 8th were obcerved moving from the 
south south east As the line of maximum pressure passed over 
the obsenatoiy on the the circus movement shuled to the 
north east, from which direction it was observed on the loth and 
nth This change corresponds almost exactly with what would 
be obeerved in the sur&ce wind diould a trough of low 
pressure pass over Blue HiH from the same duecbmi On the 
I3th the arras shifted to south, and on the 13th to the west 
with the approach of a cyclone from that dtrcctloa 
The direction of ctmis movement and the mean direction of 
the wmd is recorded at the obs er vat o ry m degrees of asunutb 
beginning with the south point The first u meesured with a 
napbuaoope and the second recorded by a Draper enemoscope 
The fullowiiig table gives the amis and corroipoiiduig wind 
obaervatwm between the 8th and latji, no cirrus observations 
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bong obumed on the yih The veloaties of the cirrus were 
obtained by multiplyint, thi obeerved lelatiie \el citiee by a 
fretor to reduce to absoluti veloatws This faai r was deter 
mined from direct measurements of cloud heights sii I vtloaties 
earned on for some time st this observatoiy The hst column 
m the table contains the dirtclioiu m tfogiees of ayimulh of the 
line of maximum pressure m the anticyclone, taken from the 
maps of the United Suites Weaihtr Bureau 


wind, as related to the hne of maximum pressun. is she 
graphically in the sccompanying diagram The line f maxim 
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preskun IS indicated in tath c ast 1 y the long slanting line The 
irr ws fly with the cirrus and with the wind, and tni Iciigth of 
thiamws indicate the veloaty though on 1 different scale in tht 
two i ises 1 ht small figures mar the arrr ws give the dates of 
hservaU >n 

Kepeatetl olisiri stuns of this kind, hije and ilsewhere, ought 
t > throw V me light on the causes if cyclones and aiiticyclonch 
If an indraught prevails at the I >p of the anbiyclone of the sami 
nature as the indraught at the earth s sur&ce in a cyclone, it 
seems difficult to avmil the c nclusinn that there is an area if 
low pressure in the upper air iluve antieyclones notwithstanding 
the w:t that studies of im uiitain observations by llann and 
Hhers lead to in rpposite c inclusion In the present case the 
inwaird gradient ahole appears not to have extended entirely m 
the outer limit of the anticjel me as indicated by the observations 
m the I3th 

Direct observations of the anticyclonic inflow must, however, 
be rare first, because of the infrcouency of amis in the pr rjwr 
poaitions, and the general absence rf exact methods of measunng 
the slow motions observed , seeond, because there is usually a 
stiung eastward drift in the upper air, winch greatly mterfiues 
With the uittcyclonK, circulation, and generally overrides it, 
so that It only becomes strongly marked under stagnant c n 
ditions of the general atmosphere . third, the upper air isobars 
an usually dittorted by strong contrasts of temperature in the 
area of the anticyclone But notwithstanding these drawbacks, 
I am confident that with the increasuig altenbon given to 
cloud observations, coses like the present wiU be frequently 
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<lsir\ed With n great many otMerratmiu the anticyclonic 
inflow can be brought out by a ayutem tA aTenging as shown m 
the AmtrtMm Mtlrorchgual/eurmUtat August 1893 

H^aiJiCiASioN 

lUue Hill Metion logical Obeonratory, June 17 


time but thk curve u otheraue burly jteaih , Um temperature 
was 31 7* h , the wind south south east and 11 ^ Heavy snow 
was blling ‘U the tune, srhid^ with a lull on the 17th, i^e a 
total dcpUi of nine mches on the summit St Elmo s Tire was 
sinr strongly felt and heard until sAcr Mventeen hours 

WiLi lAM S Baota 


Effecta of a Lightnuig Plaah in Ben Nevis Observatory 

WiiKNKsaa a thunder storm pasws the summii of the Ben, 
there occurs almost invanably a oischaige from metallic bodies in 
the Observatory as the cloud is passing away A flash of greater 
or less extent is givtn off the stoves, accompanied by a sharp 
crack In January 1890 there was an exceptionall} severe 
flash “ one of the observers was almost knocked down when 
ntting writing and the telegraph wire was fused and all com 
rounication stop^ for five days ” But more destructive than 
any previous flaA was that which occurred this year on Tune 19, 
when the Observatory narrowly escaped being destroyed by fire 
Between two and three oelock on that aitemoon repeated 
clicks on the telegraph instrument were heard Iw one of the 
assistants who was sitting in the office he had been carefolly 
noting the times at whuiVi the clicks occurred, when suddenly 
the whole office was filled writh a brilliant flash and deafening 
roar A pillar of smoke was discharged from the tdigraph 
instrument and from the stove pipe, filling the ro rm So severe 
was the flash that the assistant who was quite deafened l»y the 
report, thought that his hair had been smged A second slighter 
disshaigi took place immedutely after when the writer had 
intertd the office to commence the fifteen hours observations 
The discharge hurled two boxes and a small picture that were in 
the vicinity of the lightning protector across the kitchen and 
blew ofT the button and outer casement of the electric bell in the 
visitors room The solder on the kitchen chimney outside a 
copper fsstemng of the hghtmng conduct ir and many portions 
of the telegraphic wire and apparatus were fused and the wood 
work of the Observatory was scorcheil m several pla es The 
great flash occurred at 14 hours 57^ mmutes and the hourly 
faroraetne reading was taken at 15 hours, as usual There svas 
a very heavy fall of snow at the time equivalent to o 470 inches 
of rainfidl for the hour lait in the i onfusion the writer omitted to 
take the ram gauge with him and had to return for it This was 
s fortunate incident for it was only on leaving the office fer a 
second time that he oliserved sm ike and flame issuuig from be 
hind the pauellmg between the kitchen and the office Assistance 
was secured and the fire which was m a very awkward and 
danger HIS place — vas overc me in gixl time and the damage 
done was very slight 

The damage done to the telegiaphic apparatus however was 
senous and Mr Crompton engineer rf the Pi si Off ee tele 
graphs has supplied me with the following inroniiitinn 

The lightning protector was badly fus^ the plates showing 
a patch of fusion os huge as a sixpence This saved the cable 
from senous damage All connecting wires within the I uilding 
were rendead useless 1 he majonty were so healed as to melt 
the insulation oflT, and in one nr two eases the copper conductors 
were melted by the discharge In one case the ftision set fire 
to the woodwork 

The coils of Neale s sound-r were fused and rendered useless 
The keys suffered worst of ill, the left pedal or ‘tapper 
bearing the strongest evidence of the seventy of the discharge 
The hmk contact (platinum) the brass extension holding Uie 
same and the steel spring (platanum tipped) above all being 
fused into one solid amal^m The pilhr to which the une 
leading wire from the batteiy was connected, had a huge patch 
of fusion near its base, and the front ^tinum contacts of the 
same (left hand) pedal were consumed entirely There were 
small traces of fusion on the right pedal hut of a tnfling 
character 1 he line wire connected to the left hand termmd 
of the coil had been fused close to the terminal The interior A 
the instrument esse wss considerably blackened, as also the 
greater portion of the keys as a result of the “arc erased by 
the discnarge at the moment of fusion 

The vacuum protector at Asluntee, the hase of the cable, also 
the plate protecior m Port WiUuun Post OflSce were fused, but 
only sligh^, the mam discharge having expended itself on the 
summit The Low Level Observatory instrument and protector 
were unimpaired, and commnmcatioa between there and Fort 
William Poet Qj^ was earned on as Usual after the removal of 
the fiMh m the Pott Office protector 

The jeguteisng aneroid shows a slight upward kick at the 
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The Kinetic Theory of Oasca 

Ii stems to me that Mr Bnrburys and Prof Boittmann’s 
last letters will ensble us to reconcile all the ntcun differences 
of opinion whi( h were brought to light in our recent com 
spondence in the columns of NAHiai From Prof Boltxmanns 
letter it appears that the Mimmum Theorem can only be applied 
with absolute eeruinty to whose molecules are not too 
closely crowded together Thus the proof that an aggregation 
of molecules tends towards the Boltzmann Maxwell 

distnbution depends quite os much on assumptions as to the mixing 
of the mi leculei. httwttH collistons as on consideration of what 
happens at collisions We cannot prove for certain that 
densely crowded assemblages of molecules such as solids and 
liqui Is tend t > assume this distnbution, and this is just as it 
should be for when a substance is capable of existing simul 
taneously in two states, the distribution cannot be unique For 
the saniL ruis n the proof does not apply to molecules moving 
about mar ntiiiuaiu medium such as the ether So for from 
this limitati >n Icing a weak point in the proof it precludes the 
theorem from proving too much, or from leading to results 
which may nut aLLonl with expenence 

If we do not know that solids and liqmds satisfy the Boltz 
mann Maxwell distnbuUon, we nevertheless, know that they arc 
subicet to the ‘sitond Law of Thermodynamics. It cannot Ic 
said that any dynamical proof of the Second I aw that has 
yet been given is so conclusive as the mere statement of the 
1 aw Itself but the proof of the Minimum Theorem subject 1 1 
' Conditi n (A) lesds to a result somewhat analogous lo the 
statement that when two or more bodies at unequal temperstnre 
are brought ml thermal e Milaet their entropy tends to mcrease 
1 or let the probability of the coonbnates on momenta of the 
molecules of one Ixxly lying Ictween certain limits lie pro 
portional to 1 {af( the coordinates and momenta being included 
in the multiple differential by which F u mnltiphed) Let the 
coirespundine | r habihty for a second body be proportuinal to / 
Then when the tw > Ixxlies are placed in thermal contact, we 
know of no relation connecting the two simultaneous prob 
ibilitics and we miy therefore assume them ti be indepen^nt 
so that cinditi n (A) is satisfied at any rate initially The 
theorem then isserts that at all subsequent instants of time the 
value of the Minimum Function will be not greater than its 
initial value an I therefore it either remaini, stationary or 
decreases every time the process is repeated 1 hus far we can 
get if n > further 

The appluati n of the Second Law depends largely on the 
distinction lietwcen avatlailt and unaj ailabit energy When 
we construct a thermodynamic engine for converting heat into 
work, we mtr iduee just the kind of external disturbances that 
Mr Burliury requires every time that the working substance 
IS plaved 111 contact with either the source or the 
refrigerator tr H Bkvan 


An Abnormal Rose 

I HAva in myurden at Keigate a wkUe Mots rose tree, every 
blosHom on which u white except one wluch u half white and 
half red divided dupnetncally in nearly equal portions 
The colours are not shadra one into the other, but are per 
fecUy distinct, and one petal is half ted and half white, the ^ge 
of the colouration being quite sharp 
I am told that one slmtlar Uoasom was produced earber in the 

I imagine this is an attempt to revert to its ancestral colour, 
but by what mechanism such a partial result has been accom 
plished seems difficult to understand 

Niwnhav Brownx 


Thbrx are several vaneties of rose that sport or revert in the 
manner deaenbed by Mr Newnham Browne The “ York and 
Lancaster” rose u a femiUar example In this, the lecogniaed 
or genuine condition is red and white striped , but the proportioiia 
of white and red ate rarely exactly the same in any two flowers 
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cu a bn«h, and very fieqnently aome are wholly red and some 
oerhapa, wholly white, though 1 am not aure on thia pout 
Many other troaa brdd planU exhibit thia iDcqnatancy, wmch la 
auppoaed to be due to an imperfect blending of the elementa of 
parentage That the aportmg la irregular and inconatant m not 
to be wondered at, when we conaider that a (dant u not an 
individual in the aenae of poaceaung only one aet of oigani 
Any vegetative bod of a plant n capable m producmg any and 
all of the organa of the whole plant or if detached from the 
parent plant to develop into a aimilar orgamam, with all ita 
attnbntca. Given then, a croaa bred variety which la not con 
atant, or “ fixed aa flonata term it, any vegetative hod may 
give nae to the croaa or to one or the other of the parenta 

W BoTTim HxuiiiEy 

MineraJised Diatoma 

Nkaely twenty yeari have elapacd aince you allowed me to 
announce m Naturk the unexoMted diacovery of mineralued 
diatonu in the London clay of Sheppey 
Suhacquent inveati^iona demonatratcd the exiatence of thcae 
unuine mttroacopic foaaila on the aame geological honion at 
sev^ widely aejxurated localitiea in the aouth eaat of England 
leading to the aaaumption that the band of diatomifemua earth 
waa continuuua throughout the formation 
Heme Bay waaone of the placea at which in accordance with 
expectation aearch wax followed l^succcaa Kevuitmgthiapla e 
a few daya ago for the firat time vince the diicovery I rea lily 
found the dutoma aa al un lant aa before in aome rt cntly 
fallen bloclu, if clay about half way lietween Ilerne Bay and Old 
haven Gap Va there haa been much waate of land at thia apot 
during the mtennal ituintereitingt bserve the preaence c f thew 
luUoma in the newly expose I clay giving aupport aa it does t 
the hypothesib of their general diatnbution at a definite level 
throuenout the l/indon ^y 

Perluipb some rea lera of N vi l RE may be going to that part of 
the coast before long and will then take the opportunity of 
icnf) mg my observations W H Shrubsiip 


S//f yO//y LUBBOLk AND THh ThAtHINi, 
UNJVFRi,]TY JOk JONDON 
'PH? addrcbs in which 'iir John Lubboek bohcits the 
^ bufTnges of the t Icetors of the University of I ondon 
has aroused feelings of surprise and agret among the 
fnends of higher education in London, owing to the un 
fortunate nature of the references made to me Teaching 
University uueation Six paragraphs out of ten are 
devoted to tms important subject and it seems almost 
incredible that so for from recognising thit the Oreshtm 
Commissioners scheme has enlisted a considerable 
measure of support in the Unnersit) (e/ \ol I 369 li 
398), Sir John Lubbock refers only to the views of its 
opponents, and in accepting them m ikes the remarkable 
statement 

b eehng that Convocation ought to be consulted on a 
matter so vitally affecting the Lntversity I would strongly 
urge, and do my best to secure that the scheme when 
arranged should be submitted to Convocation for their 
approval, to be signified as at a Senatonal Election and 
would oppose the Bill unless this weie conceded 
Now It must be borne in mind that the Report of the 
Gresham Commissioners has met with a degree of ap 
proval from educational authorities and instituuons which 
not only fiu- exceeds ihat extended to any previous 
attempt to solve the vexed question of University 
reform m London but has been sufficiently unanimous to 
lead to the mtroduction of the University of London 
Act, 18^ in the House of Lords by the late Govern 
ment Tnis BiU, iq accordance with the general tenour 
of the resolubons passed by the various institutions 
named in the Report as cimatituent colleges of the teach 
xom University enacted (clause iii para i) 

The C ommiss ioners will have power to make statutes 
and ordiDcncM for the Univetaity of London in general 
accordance with the scheme of the* Report hereinbefore 
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referred to, but subject to inv modifications which may 
appear to them expedient after considenng any repre 
sentations made to them by the behate or Convocation 
of the University of I ondot* or by any other body or 
persons affected 
And further (para 2) 

* In frammg such statutes and ordinances the Com 
missionera shall see thit provision 1$ made for securing 
adequately the interests of non roUegiate studenU ’ 
Convocation in Januiry last had the opportunity ai ex 
erciting its veto in meeting assembled as provided by the 
Charter of the University in the scheme of reconstitution 
proposed by the Commissioners which had previously 
received the general appnn il of the Senate Instead of 
insisting on this right it preferred to bring itself into line 
with the other institutions affected by the scheme, by 
adopting a resolution in terms 'ilmost identical with those 
employM in the Bill Only so recently as May it de 
dined to reconsider this attitude by a majont> of two to 
one yet it is clear that the Bill if again brought forward 
18 to meet with opposition from Sir John I ubbock if re 
elected unless an amendment is inserted providing that the 
completed scheme shall be submitted to Convocation for 
ipproval in a manner evpiessly excluded under the teims 
of the present Charter v i/ by means of i referendum 
It IS difficult to imagine by what process of reiboning 
this seemingly natuitous pio^sal can be reconciled with 
the functions of a statutorj t^t is a judic lal and execu 
tivc Commission Convocation is but one of the bodies 
affected by the scheme and in common with the others, 
It cm under the terms of the Bill present its case for 
modifications in the scheme to the Commissioners before 
the st itutes are fruned and like them r in appe il against 
the stitutcH during the forty diys they must lie on the 
table in both Houses of P trlitment befoic thev become 
operative Such an imendment could only have the 
effect of wrecking the 1 itest ind most sMisfactow scheme 
of L niversity refonn since no other institution mccted by 
the scheme could be expected to agree to such m un 
preeedented pioposal Nor is it likel> thit m> person 
fitted to occupy the position would consent to serve on 
the Commission met devote his time md best cner|,ies 
to the difficult md dclicetewirk if idjustingthe iclitions 
between these institutions with the knowledge that the 
statutes ind ordinmees eventually framed would be 
sulMcct to the tppniv il of inj inesyxinsiblc non judicial 
body let alone one of the institutions closely affei ted 
l-or the most pirt Sir John lubboek hts held aloof 
from the controversy on the Teiihing University 
ucstion Once only docs he seem to have t iken sides 
t is on record that he voted with the majority when the 
Senvtc in June of last yeir passed a icsolution expressing 
general approval of the proposils of the <, resham Uni 
versity Commission w ith which action his present attitude 
IS wholly inconsistent It would be interesting to know 
whether his descent on the other side of the fenc c is in 
any way connected with the ibscnce of opposition to his 
candidature on the part of the opponents of the scheme 
Be this as it may this uncalled for proposal to subordin tte 
the interests of higher education in London to the 
I pleasure of Convocation iscertained not after debate 
out by a referendum is not to pass without protest, and 
we arc glad to note that the following letters have alre tdy 
appear^ m the press The first is from Prof Michael 
i'oster SecRS and President of Sir John Lubbock s 
Pirliamcntaiv Election Committee 

Shelford Cambridge July 4, 1895 
‘ Dear Sir John — As you know, I am wholly opposed 
to your view tmtt the scheme for the L niv entity of London 
to be proposed by the Statutory Commissioners ought to 
be submitted to Convocation for approval ^ou also 
know that this difference of opmion, important as it is, 
does not prevent my desiring that you should continue to 
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icpresent the Uni\ersit) of Londm in Parliament I 
find, however, thnt^r letter addmsed to me is tinder 
btood to show that 1 agree with all the opinions expressed 
by you in that letter, and in justice to myself I must make 
known to mv fellow electors and others how wholly we 
disagree on the -tbove point, and how much I regret the 
'utitude you assume in the matters in quejrtion 
“ Yours \ery tnil\ 

“ Sir John I ubbock, Bart " ^ M r osT» R 

The second has been addressed to Sir John Lubbock 
by the President and a number of Pellows of the Rojml 
Society 

“July 6, 189s 

“ Dear Sir John Lubbock,— The interests of learning 
and of education are so closely bound up with the future 
development of the University of London that we hope 
you will not regard us as interfering between yourself and 
the Fleeting Body of the University if we lenture to ex 
press mu regret at some of the opinions you have put 
forward in your Flection address 

‘ You state that you would do your best to secure that 
the scheme (for the reotganisauon of the Unnersity), 
when arrang^, should be submitted to Convocation »r 
their approx al, to be si^ified as at a Senatorial Flection, 
and would oppose the Hill unless this were conceded 

“\ou must allow us to point out that this pioposal 
would confer upon Convocation a rikht which is without 
precedent, to supervise the acts of a Commission en 
trusted with the reorganisation of the University of which 
Convocation itself is a part 

“ Iht scheme of the O resham Commissioners’ has 
been approved not only by all the institutions concerned, 
but by the (.reat body of educated public opinion It is, 
however certain that very grave difficulties will arise if 
the ultimate fate of the scheme is to depend upon the 
voting papers of Convocation 

“We, tnerefore, believe that the proposal you support 
if adopted, will lesult in the failure of anothei attempt to 
establish a Teaching University in London, and will in 
dehnitely postpone the solution of t question which, 
after prolonged discussion, seemed to be on the eve of 
settlement 

“We are, yours faithfully 

‘ Ki 1 vi> f 1’ R S ) John Lvans (Treas R S ), M 
fOSlFR (Sec R S ), JOSFPH LisifR, Ravi»kh, 
l)OU( LAS Oaiion, T (. Bonney, r E Thorpf 
H oRvcf Lamb, J H Poyniino, Arthur W 
Rucker, E tRANKiAND, N Story Maykiiynl, 
Henry E Roscoe,!* H Pye Smith, J Norman 
lockYER, John Eric Erichsen, Wilmam 
Ramsay, o Carey Poster’ 

In his address Sii John Lubbock states that the opinions 
of the present (lOvemmcnt on the University question 
have yet to be made known In view of the feet that the 
Commission whose report has been so generally ap 
proved, was appointed dunng Lord SalisbuiVs last term 
of office, this attitude ought not to be doubtful 

THE hLhClRICAI AfFAsUREMEm Ol 
STARUQ.HT 

'T'HAT the light of i star 1$ able to produce at the 
surface of the earth a measurable effect, other than 
the action on a photographic plate, is a feet which was 
pubhshed in these pages in January last year The li^t 
of surs and planets produces two effects— the one photo 
graphic and ^ other electnc The first -which has, of 
course, been known for many yean — is slow in its opera* 
tion , the second — which wras discovered only a year ago 
m Mr Wilson’s observatory at Daramona, Westmeath— 
IS almost instantaneous 
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In order to obtain the electrical effbet, a [^otoelectnc 
cell of extremely great sensitiveness to light is employed 
Such a cell is constructed with seleniian, alununium, 
and the liquid oenanthol If we take a itnp of clean 
aluminium— say half an inch long, one tenth of an inch 
wide, and thick enough to be feirly stiff— lay it on an 
iron plate which is heated by a Bunsen flame, and place 
on the end of the stnp a very small particle of selenium, 
this selenium will melt and form a small black globule 
of liquid Let the flame be now withdrawn, the 
globule of melted selenium roread over the end of the 
aluminium strip, by means of a hot gloss rod, so that it 
forms a thin uniform layer of area about 1 of an inch 
square on the end of the strip, and let this dark layer 
cool to a few degrees below its melting point (about ai/" 
C ) Now apply heat again to the under surfece of the 
iron plate until the aluminium strip becomes nearly hot 
enough to re melt the layer of selenium In this pr^ss 
the colour of the layer will gradually change from black 
to a gr^sli brown When it is just on the point of meh* 
mg, withdraw the heat and blow over its surfece , this 
will instantly check the tendency to melt, and will leave 
the surface of the selenium in the state in which it is 
most sensitive to light If this strip (or rather its sele 
mum covered end) is immersed in a gloss tube contain 
ing acetone or cenanthol, and connects with one pole of 
a (luadront electrometer, whose other pole is connected 
with a platinum wire se^cd mto the glass tube, we have 
a photoelectric cell, in which the action of light felling 
cm the selenium layer results in giving the selenium a 
positive electnc charge and the liquid a negative one, the 
fonner charge being conveyed to one pole of the electro 
meter by the aluminium plate and the latter to the other 
pole by the pi itmum wire sealed into the cell 
Roughly speaking the difference of potential produced 
in such a cell as this by ordinary diffused daylight 
IS something between one third and one half of a volt 
Such were the seleno aluminium cells used m the 
measurement of starlight in January 189^ the liquid 
in them being ctnantbol This liquid was found to be 
bettei than acetone (which had been previously used), 
not only because of the greater ease witn which it can be 
sealed up in glass tubes, but because it does not act 
chemically on selenium, which acetone seems to do 
sooner or I itei But it is obvious that a cell formed in 
this way contoins an element of inconstancy , for, the 
strip of aluminium will at the same time convey to the 
insulated pole of the electrometer the positive chaige 
generated by light in the selenium and a portion of the 
nwative charge imparted to the liquid, so that the 
effective E M F is less than it should be and, again, 
there will be currents circulating perpetually between the 
selenium and the back of the alummium strip, and such 
currents detenorate the cell Hence it happened that 
^h cells always fell off in strength after about six hours, 
^cy sufficed however, to show very easily measurable 
electromotive forces from the light of the planets, and 
even from the light of binus 
Shortly after January 18^ a very notable improve* 
ment was made in the construction of the cells, this 
immovement resulting fhrni the perception of the cause 
of deterioration above explained Instead of a strip of 
aluminium as a base for the selenium layer, the end of 
an aluminium wire, about one milbmetre in duuneter, 
was used T his wire was enclosed in a glass tube (a, b, 
in the fimre on p 347), into which it fitted Ughtly, one 
end of the wire bemg flush with an end of the tube 
On this end was deposited the layer selenium, with 
the saine process ofWtmg as that alieadY described 
The other end of the aluminium wire inside the glass 
tube was ronnected with a fine platinum wire, P, which 
emerged from the second end of the tube, and which 
formed the selenium pole of the photoelectric cell 
In this way the liquid is kept out of contact with the 
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tUummiuin wire, and the detenoratinff local current* in 
the c^ are avoided, if the gla** tube exactly fits round 
the ahmnnittm wire , but this desirable result ha* not yet 
been perfectly attained, the liquid finding its way into 
the tube after tome considerable time However, in 
tins way have been constructed cells which have re 
mained consUnt for about three weeks 

In the figure, c c is a cotic in which the glass tube, b 
tontaining the aluminium wire it the end a and the 
attach^ platinum wire fits this cork fitting tightly into 
the side of the glass cell which contains the liquid The 
tube B passes cwse up to a quarts w indow Q g. cemented 
to the cdl opposite the < ork c c The Iiaht of the star is 
received on the window QQ and is made to fall on the 
selenium layer at the end A of the tube B A platinum 
wire, P, is sealed into the bottom of the glass cell and 
conveys the charge taken by the liquid to one pole of the 
electrometer, while the platinum wire p conveys the chaise 
taken by the selenium to the other pok of the electrometer 
S IS a ground stopper at the top of the cell, where the 
liq^ IS poured in 

This cell IS fitted into a holder which can be fixed to t 
telescope in place of the eyepiece ind this cell holdet 
allows of the adjustments which are necessary to bring the 
point t to the position of the image of i star 

This lb the form of photoelectric cell with which n 
conjunction with Prof FiUgerild and Mr W L Wilson 
1 measured the eleetromotnc forecs of the lights of 


nor any star in Orion nor any m the Oieit lleari was 
available for our observations , but these we ht^e to 
include beftne long in thr list of measured st irs 

It will be observed that in this electrical me isurement 
of starlight we do not measure lurrents, but tl ctromatrve 
forces — do not use a galvmometer, but an electro 
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It lb not dcsiriblc to allow the light to generate 
lummts the electrical chirges must be allowed to flow 
back into the coll so thu it may not be temporarily 
deteriorated dunng the obbcrvitions Hence the pre 
ference for the electrometer 

1 he space at my disposal will not allow of m) entering 
into many details but 1 miy mention in particulai the 
importance of having the whole of the sensitive surface in 
the cell covered by the light of the star It matters not 
to the value of the E M !• produced how far behind the 
focal image of the star the sensitive surfice A is 
placed— provided that the image of the sttr just 
covers the surface A This is essentiil in ill 
photoelectric cells and also in thermopiles ind the 
neglect of this condition may partly explain the 
failure of attempts to obtain thermoelectric indications 
from the stars and planets although wc should scarcely 
expect success from methods which aim at measuring 
merely a very limited portion of the ladiation (vw the 
heat or infrared) 1 he photoeicctiic cell integrates the 
whole energy of the radiation on the sensitive surface 
and the st/utrt of the observed I- M h iv the meisure of 
this incident energy 

It IS interesting to know how the pkohlutn mcasuics, 
so far as they have gone comp ire with the pkotomefni 
measuics of migmtudcs hitherto employed by 
ibtronomcrs In the latter if U and 1) arc tne bright 
ncsbcs of two stiis of the magnitudes /;/ and m 
respective!) , wc have by definition 
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Jupiter, Saturn Vega Aictuiub Regulus 1 locyon ind 
bome other stars list April, in Mr Wilsons observatory 
It Daramona, Westmeath 1 he telescope used was Mr 
Wilson s 3 feet reflector 

In order to give a notion of the sensitiveness of the 
cell to hght, I may say that if an ordin iiy paraffin candle 
IS held at a disunce Of 9 feet from the window Q Q, it will 
produce an electromotive force of ibout 03 volts or to 
put the matter differently suppose an ordinary quadrant 
electrometer, of Clifton s pattern chaiged so t^t a 
Darnell cell gives a deflection of 400 div isions on the ordin 
ary scale (placed at a metre distance; then the light of 
the candle at 9 feet falling on the photoclectnc cell would 
give a deflection of twelve divisions and the deflection 
vane* inversely as the distance of the candle 
Now the light of Vega as concentrated in the 2 feet 
telescope gives a slightly greater deflection than the 
(of course unconcentrated) light of the candle *0 that wc 
are evidently dealing with easily measurable quantities 
The cell is sensitive to all the rays of the spectrum, but 
the maximum effect is produced by the yellow It is 
sensitive to rays considerably below the visible red and 
bey^ the Uue 

llie hght of Arctutus was found to give 083 of the 
E M F produced by the candle at 9 feet , the light of 
wum o { 6 , wfaidi was also about Jhp vahie of the light 
of R^fulus UnftMTtnnately neither Sinus nor Gapella, 
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Fhis equation defines inenly the dificiencL of the 
mignitudes and the definitirai is quite arbitrary 
The essential things are 11 and B How ire 
they measured ’ 1 he photoclcetne method says that 

they are h* and !• * the squares of the electromotive 
forces generated in a given cell b) the lights of the two 
stars The photometne method says th it the) irc 
measured by the thieknesses of certiin intei posed glass 
pnsms which extinguish the lights, or b> polaiising 
apparatus which render the shades of the transmitted 
lights equil Hence wc may expect perhaps a fair 
amount of agreement between the two methods if wc are 
companng two or more stais of the same coloui Thus, 
in the photoelcctnc method webavcfoi inj two stais 


“ 5 »ofci» 


(a) 


Applying this to \rrturus and Regulus and taking the 
ma^itude of the former as 3 we find the magnitude of 
Regulus to be 1 33 In Miss Cleikes System of the 
Stars (Appendixg Regulus is quoted is 1 4 Arcturus 
being 3 

Companng in the same way Brocyon and Regulus the 
latter Ming Uken as of magnitude 1 33 the ni^itude 
of Procyon would be 46 Miss Clerke quotes Proejon 
as of magnitude 5 

But no agreement between the two methods is to be 
expected when two stirs of different colours arc cqm 
pared The photometne method of equalisation seems 
to be just as meaningless as the ordinar) ‘ grease spot " 
method of attempting to equalise a blue and a red light 1 
In this case the only intelligible companson of two lights 
consists in measunng the energies which they radiate per 
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I1 1 1 time per unit are4 at a mven distance just for 
ixiinple, Neuton s Second Miom defines two masses 
t be ‘equal when the same force produces the sime 
I rcleration in both an eouality whicn is n tl if the sub 
stntum at the has s of ill bodies is the simc but mercl> 
m fHltoMttl if It lb not 

If the distance of 1 star is known, we tan determine 
ts intnnsic cner^) / < the quantiti of cneii,\ which it 
ridiates into ill space per unit time 
Thus let I be the intnnsic enem of i stii whose dis 
tmee from the earth is R let £ be the cicetiomntiic 
force of Its light as measured bj the tell let / r be 
the inalcMOus quantities foi 1 c indie or aii) other chosen 
source of light ind let A and 1 be the are is of the 
iperture of the telescope ind the selenuiin suifice m the 
cell Ihenwrehaic 

Let us take foi cximple a result ilmh I lof Urns 
recently told me that he had obt lined He foind in 
conjunction with Mi \\ itson of South Kensington thit 
if the light of i stind ird r tndle was nbsciied leioss i 
i illcy and almost in the line of sight of Vreturus the 
light of the c mdle ind that of the stai seemed to be 
equal when the candle w is at a distance of hie eighths 01 
6 j 5 of a mile 

Now let i be the distanic at ihirh the c indie light 
seems to be is bright is that of the star I hen 


gi = <4) 

And if I) and i iie the diameUis of the ulcseope 
aperture and the circulii liter of selenium m the cell 
wc hate from (3 


hi 


(5) 


Put now >• -, 9 ftet - 10 t - 8 ■> D - -»4 x 2j 
millimetres rf •« 3 mm is m our csperiments ind we 
find 

= 3300 fett I earl) 
as 62 milts 

This agrees lemirkabl) well with the obseriation of 
Prof Bo)s (>i-oK( r M Mimhin 


FIWERAL or PKOlL'ySOh HI \lh\ 

I N accordance with his own wish the late I rot Hu\le> 
^ was buried at the Maialebone Ceracteiy Finchlej 
last Thursdat afternoon The coffin c ime up from Fast 
bourne in the morning and the numerous mourners 
assembled at the cemetery to meet it Mrcaths from 
members of the familj and from fnends and follow 
workers of the great nituralist whose loss we mourn 
covered the coffin The Kojal College of Science with 
which Huxley was connected so man) jeais sent a large 
wreath and there were also wreaths from I ad> Hooker 
Mrs Tyndall the members of the staff at the Royal 
(iardens,Kew,Mr Herbert bpcncer,birHenr) Ihompson 
Sir Henry Roscoe, Messrs Macmillan and the Editor of 
Nati re among others 

The foneral senice was perfoimed by the Res I 
Llewelyn Davies an old friend of Prof Huxlej s now 
rector of Kirby Lonsdale but formeriy ucai of Mary le 
bone where he was foi i long time Huxley s neighbour 

The fomily was represented by Mm Huxley, the two 
sons, Mr Lninard Huxley and Mr Henry Huxley, and 
three daughters, the Hon Mrs Collier, Mrs Waller and 
Mrs Eckemley (the remgining daughter Mrs Roller, is 
in Switserlaad with her hWband, who is ill Mrs Heath 
(a niece), and two sonsWn law, the Hon John Collier 
and Mr F W Waller 
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No announcements of the funeral were sent out, and 
the large number of distinguished men who attended 
and the i inous learned Soaeties that sent representatives, 
did so on their own initiative The Royal Sociej^ was 
offiiiallv represented by Lord Kelvin Sir John Efvans, 
I Prof Michael hostei ind Sir J lister many of the 
Fellows also being present The Ocological Society was 
lepresented by Dr Henry Woodwara Dr Blanford 
and Prof llonney Dr Trankland Mr Crookes, Dr 
Thoipe ind Dr (ihdstone were the lepresenutiies of 
the Chem t al Soaety The mourners from the Royal 
College of Science included Prof 'Rucker Prof Norman 
loekyei C W I rof Tilden Prof Judd C B Prof W C 
Roberts \usten CB I rof Howes Prof Farmer Ur 
Wynne Mr J W Rodgei and Mr Woodward Major 
< cneral S 1 J !• D Donnelly K C H Major Cieneral 
* esting CiptinAbnev CB Mr 1 Armstrong Mr I* 
R towke ind Ml V S Cole lepresented the Science and 
Art Uepiitment Sii William Howei KCB Dr A 
( unther Mi ( eorgt Murray Mr C E hagan Prof 
Jcffrci Bell tnd Mi h A Bither the Natural Histoiv 
I Museum I rof \imstiong, I rof S I Thompson Prof 
' leii) ind 1 rof Airton the City ind Cuilds Institute 
I Ml Stink Boyd Mr H 1- Waterhouse Mr J h 
link the ( hiring Cross Hospital Medical School Mr J 
I J II Teill Ml t W Rudlei and Mr F T Newton 
I the < eolog cal Suuev In addition to the Fellows of 
the Ro\ il Society not included in the aboie there 

I were piescnt hot F Ray Linkester Di Dalltngei 
Sii J« siph Hookci KCB t encial Strachev Dr I audei 
Btunton I)i Srlater Prof Caicv Foster Prof C 
H Darwin Si James 1 iget Dr Bumev \eo Prrf 
H MirshdIWaid I lof Seeley and Mi I Darwin 
Among the othei mourners weie Mi W liter Tioughton 
leprescntmg Mi Herbeit Spencei who was preiented 
by illness fi m being piesent l)i T K Rose Mr W 

Dirwin Ml \ H Heith, Mr S Highlcy Mi W S 

Stewart Maj 1 ( eneial Sir Richard 1 ollock and Mr 
1) I ollock Mr \lma Todema Mr W E H Leckv 
Mr and Mrs Humphry Ward Mis lyndall Mis W K 
Clifford Mr Henry James Mr Mark Judge Mr H 
Saundeis Di Semon Mr F Macmillan Mr C L 
Craik Ml Clodd Mi 1. C nffith lady Stiveley Hill 
Mr 1 ivntci Vilen Mr John Boyes Mr Spencei 
Walpole Mi Woodd Smith Dr J Johnson Mr James 

Hulme Ml Stanley Edwards Di ( lover Mi 1 B 

Windsor the Rci D D Jeiemy Di J Malecki Mr 
J Spiller ind Mi ind Mrs Hnton Kiiforc 
Thefiineial was at first announced to take place at 3 
oclock whcieisthctimehxedi^n wis 3 30 Owingto 1 
deliy in thetiain i number of workers in science from 
the Midlands and the North of England did not arrive 
at the cemeten until the ceremony was over md thus to 
their deep regret they were deprived of the melonchoh 
satisfiction of being present when the remains of an 
esteemed master ind inend were laid to rest 
The memory of Huxley w ill always be cherished among 
men of science and it is imperative that there should 
be i permincnt memonal of some kind to show the 
world how great is their regard foi him The 
memonal should be a truly national one and not 
limited to any particulai institution We understand 
that the Dean of Westminster is willing that a ttblet 
shall be erected in the Abbey if desinm and this is 
one of the forms which the memonal might take Sir 
William Flowei suggests another form in a letter to 
the 7 tm t of Monday Hew ntes 
‘ In the great hall of our national Museum of Natural 
History the noble statue of Darwin will hand down to 
posterity the im ige of the man at he appeared to all who 
knew him in life Near this will soon m placed anothei 
statue remaricable for the accuracy with which the 
striking personally of Owen is represented, at all who 
tee It now at the Royal Academy Exhibition can testi^ 
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Surely thi« group of the great nituralitts of this country 
and this century must be completed by the one «e have 
just lost, in some respects the greatest of the three The 
statues of Pitt and t ox stand side by side m Westmmstei 
Abbey Huxley and Owen, often divided in their lives, 
viuuld here come tngethei after de ith in the most appro 
priate place and amid the most appropriate surround 

'"Ivhat IS now wanted IS a ic pi esentative committee to 
take the matter up, we are conhdent that an appeal for 
^nds would meet with a ready rcs|ionse,and we are glad 
to know that steps arc being taken in this direction A 
CM cular signed by Dr Foster and Sir William Flower has 
been issura, calling a meetint, at the looms of the Royal 
Society this afteinoon 

NOTES 

The meeting at which thi Prinit of ^^ales presided in St 
lames s P-vIblc on Tuesday , ought to furthir the interests of the 
Hntish School at Athens, in support of which it was held \ 
distinguished and representative company was present, nniong 
them being many well known men of science The Prince of 
Wales has eoneemed himself with the evutence and wellare of 
the School from the lime of its foundstion m 1883, and we are 
ghd to notice that in his lem-irks to the meeting he drew atten 
tion to the fact that the scantiness of the means provided w vs 
flit of all proportion to the valuable srch eological work carried 
V n The School only has a precaiious annual income of /'soo 
whereas the French School at Vthens has an assured income of 
I ver;f3000 a year, ami the liermin St hiKil more than /sooo a 
yeir Owing to this ststi of again., it is i|Uile imposMble for the 
Biitikh School to enter into eoiniietitiun with sneh undertakings 
as the exploraUons of theCitrniins at Olyni|]ta, the French at 
Delphi, the Americans it Srgos, or the tiieeks at Fleusu snd 
Lpidaurus The sum retjuiretl to bring 1 ngland approximately 
into line with other nations is at least j^iyoo a year lor 
tiiintely, as the Pnnee of Wales rem irked at the meeting, 
there are hofieftil signs that matters will soon be placed on 
s mure iatisfiu.tury footing \ (letition for support addressed to 
the late Oovernment, met with a resdy resimnse, md liefore 
leaving ofhee Sir William Harcourt took steps to use some ]ior 
tion of the public funds devoted to the encouragement of scientific 
inv estigation for the support of the School and it is understood that 
the present Ministers are willing to conhmi the action of their |irt 
decessors One of the colleges at Camlindge which has been nost 
severely tried through the agncultural depression, has generously 
iiiide an annual appropriation out of lU reduced funds, and three 
colleges at Oxford have voted annual grants The public 
sihools are also moving in the matter The Prince of Wales 
suggested that perhaixi some <rf our City Companies, whose fumls 
ore devoted not only to local chanties lait which have extendeel 
their sphere to the support of educational and scientific institu 
tions, may see theur way to entourage research m (,recce , 
and he hoped that our colonies, which are so intimately bounil 
up with our own culture and our higher nattonol aspirations, 
w ill recognise the tset that all the pnv ileges 0/ the Athens hchool 
are open to their qualifiad students and will make some tflbrt 
towards secunng its adequate efficiency Lastly, he appealed 
to the liberahty of pnv ate mdividualk, and expressed himself 
convinced that the appeal would find a responae ihroughont the 
country fcveiy year excavation, both in Greece and else 
where, u becoming more unporUnt to science The follow 
log reaolutioiis, confirmatory of the object of the meeting, 
were earned unanimously — (i) “That the BrUish School 
at Athens has already done excellent work danng the mne 
years of Its csntance, and is well deserving of increased 
support.” (3) “That this meeting pMffet ifatlf to use every 
effort to place the School upon a sound financial baiu, so that in 
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point of digmty and elliriency it may worthily represent thu. 
country among the other foreign inititntes in Vthens ” 

PkOh Cuaiii s,f f the LniversityatKiel, hss lieenappouted 
sueecsior to the late Pn f Lothair von Meyer st labiiq{!m 
Paor Uamfi C I vios well known in botanical circles by 
his work on ferns, has just died at New Haven U S 
Wf learn that M I Deby, one of the leading authorities on 
diatoms, whose magmhevnt eollectiun was recently aoqnired by 
the British Museum, is dead He was in his seventieth year, 
having been bom at I act en m Belgium, in 1826 
To the list of henours given last week sliould have been 
added Sir Bemhani Ssmuelvm Ml*, I K S , who has been 
made a I'nvy Councillor and Dr 11 D I itileyohn, who has 
been nude a knight On Thursday last Mr Thomlty Stoker, 
President of the Ri ysl ( c liege of Surgeons in Ireland, and Dr 
Christopher Nixiui, were knighted by the lord 1 leiilenant ol 
Ireland 

Thf dsle of the anmnl meeting of the Society of C henucal 
Industry, which is this year to be held in 1 eeds has been post 
poned from July 17 to |uly 31 m eonsequenee of the ( enerat 
I lection It IS not thi light thit any mstensl change will have 
to lie made mthe progrvmme 

Paoi Si iivv VK/ has been eleited at oiresixmdant of the Paris 
Vcailemy in the Section of (luimetry , Baron von Muller has 
laeii elected to the late Ihrof Pnngsheim s plate in the Seetion 
of Botany, snd Prof 1 ngelmsnn succeeds luilwig m thebectiun 
of Medicine ami Surgery 

Wtv are gUd to lit able to anoeunce that the Italian Meteuru 
kigieal Society, whuli wax temyxirsnly dissolved ifler the death 
of Padre Denrs has again been reorganixed, under the pren 
dency of ( ount \ igodai/ere, who is the proimetor o' an obaerva 
too Fontaniva The central oliservatoo will Iwat Monealien, 
sx liefore, and we look forward to a continuation of the useful 
werk earned on foimtily by the Society 
M t sre informed Ihvt Kjng s College L< ndoii, wilt o)x.n next 
October a department for trsining teachers for Secondary 
Schools There will be a two years course 1 f technical xtudie. 
combined with the preparation for the B \ degree of the 
l/niversity of London Detailed instruction in the art of teach 
ing paitiiular subjects will lie given by the Irofesaors of the 
College &i\ Fxhibitionb of ^^15 are oflered Names of 
students should lie sent in liefore September ib 
A Kbu I KK corresjiondent at St John s reports that the 
steamer A't/i left there for (.retnland on Tuesday to bnng home 
the leary Arctic Fxiiedition It is expected to return on 
October i The jiarty on board includes Prof Salisbury, of 
Chicago I niversily, who goes to xtudy the glaciers and geology 
of the region , Prof Dyche of the State L niversily Kanms, 
who will collect specimens of the fauna and flora and Mr 
Boutiltier, of Philadelphia, who represents the (teographical 
Society 

Thf influence of thi Royal lisrdens at kew is ft It in widely 
difiirent regions of the world, through the men who snt^ 
trained at the Cisrdens and sent yiut to vant us Botanic Stations 
Three new appointments of men who have benefited by the 
Kew naming, are notified m the current Kew finKettn they 
are Mr C H Humphries, who has been made ( urator of the 
Botanic Station of Abun on the t.oW Coast , Mr J C Moore, 
who has been appointed Curator of the Botanic Station at St 
Lucia, in the Windward Ixlands, West Indies, and Mr H 
McMillan, who goes ax Head Gardener to the Koyral Botanic 
Gardens at Peiadeniya, Ceylon 

Ma A B Bassm has sent us a letter referring to the proposed 
changes in the sue of the pages of the Royal Society’s pnb ti ca tto ns 
He direcu attention to chapter xu section 11 of the Statstea 
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-t f thL Societyi empoweniig any lu Fellows to convene a special 
central maetuig, ami wiggeiiti that such a meeting should be 
suinmoned, and the following resolutMos submitted to it (i) 

1 hat this meeting is of opimon that the present form of pabliih 
ng thi rrtmtactums shojld be contmu^ (a) That this meet 
mg IS of opinion that the present form of publishing the Pn 
edtttgs should be continued The resolutions are drawn up 
separately, so as to obtain the votes of Fellows wh> approve 
f a change being made in the form of one kind of publication 
iiut disapprove of any change as regards the other 

In the recuit death of Prof Vemeuil, France has 1 wt one of 
her most eminent surgeons Ills name u intimately connected 
with the history of contemporary surgery Vt first, Assistant of 
Anatomy, Prosector, as well as Professor of \natomy to the 
Faculty of Medicine, he devoted himself to anatomical and 
physiological studies, and left bis mark by imi>ortant works, 
chiefly on the heart, and on the anatomy and physiology of the 
venous system Later, he formed part of that noted phalanx 
which, under the auspices of Ltbert, with Robin Kroca, 1 oliin, 
introduced histologii^ studies into France From this time 
date a senes of original memoirs, notably on the deinuid cysts 
< f the face, and on the scrotal enclosure, in which he expounded 
new views, and established the acientihc theory which is now 
generally adopted Later still, when hos^MUl surgeon sn 1 pro 
lessor m the Faculty of Medicine he introduced imprrtant 
methods of operation Ammated by the most ardent lose of 
science, he knew how to communicate his enthusiasm to those 
ir nind him , he had all the requisite qualities of i founder 
f a school Ills activity showed itself by a great number 
of communications to learned societies of which he was a 
member 

Thf extensile science laboratories and liuildings recently 
oiwned at T tile are descnlied in detail in the Arrr< 0 nHati d 
S t^Hces The Iwildings comprise s physical institute, an insti 
tute of natural science, and an mstitute of chemistry erected at 
a cost of 1^65,000 The cost of the whole wrrk was nearly 
£140,000, and this has been borne by the Municipal Council 
and the Academy at Lille, assisted by s gift of £4000 from M 
I hilippart The town of Lille has guaranteed an annual giant 
of £&» for twenty yean to be used m the mterests )f higher 
education, and has ^owm the greatest interest m the work of 
the new institute The department of chemistry is disidcd into 
two ports, in which general chemistry and applied chemistry arc 
respectively dealt with , and m each section laborat wes are pro 
sided for research as well as for instruction The (diysical de 
partment occupies a separate budding, in which accommodation 
is provided for experiments of extreme delicacy as well xs routine 
work On account of the great stabdity now demanded by many 
physical investigations, all the research laboratories xrc >n the 
ground floor , for the same reason, numerous large isolated pillars 
of nuuotiry have been provided, and strong sixte slal s have been 
fixed into the comeis of the laboratones The natural science 
building prosides accommodation for geology, riology, and 
botany , and a room u reserved for the (reological Society of the 
North of France Fvery fiuulity for study under good con 
ditions appem to be offered the new laboratories, and 
higher educatwo in France wilt derive benefit from the increased 
opporturaues now offered it at Lille 

The third International Agncultuial Congress will uke place 
at Brussels finoni Septemlier 8 to 16 , hence it mil clash with the 
meeting of the Bldt^ Assocuition at Ipawich, which begins on 
September 1 1 The Congress snll be held under the patronage 
of the King of thdlBe^pans, end embraces twelve sections In 
the section of tigrkultural education the subjects for discussion 
include mini schools, fields for expetiment and demonstration, 
the pomfaihty of devising an mtematiooal programme of superior 
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agncultoral study, and the professional training of farmers’ sons 
by interchange of the young people of different distncts The 
lection of agncultural sctence will emlwace chemistiy and 
physiology as applied to agncttlture , the ntiluation and eonaerva 
tMMi of natural manures , agncultural meteorology , expenment 
stations and laboratories of control for manures, foods, and 
seeds The third, fourth, and fifth sections deal respectively 
vnth CO operation, legislaUon, and currency The section oi 
animal production will discuss practical questions relating to 
stock bt^ing selection and crossing, the improvement of 
breeds, and the feeding of stock in timck of drought The 
veterinary section will concern itself with the organisation of 
veterinary sanitary police and the contagious diseases of animals, 
including pleuro pneumonia anthrax, and tuberculosis The 
Motion of pi int production is to diicusi, the selection of seed, 
the cultivation of malting barley, “ sidtralion, ’ the cuUixation 
of peaty and m >ssy soils drunage, and irrigation The ninth 
section— southern agriculture and colonisation— embraces grape 
and silk culture the cultivation of flowers for perfume, of oil 
yielding pUnts and of coflee, tea and sugar cane , the agncul 
ture of the C ngo and of Tunis and the conditions of countries 
to which emigrants might he sent The tenth section takes m 
forest economy the eleventh deals with pisriculture, and the 
twelfth with -igricultuial industnes, such as dairying, brewing, 
and bee and pi ultry culture 

The results of a competition organised at Pans hut month, by 
the PrM JtunuU ore of some scientific mterest Sixty thousand 
earner pigeons fr m all parts of France, and from some places in 
Be4,ium, were rel ased from the Faffel Tower at known intervals 
and times The first pigeon travelled a distance of 150 kilo 
metres (93} miles) with a veloeity of 76 kilometres (47 miles) per 
hour rhe hii,hest average rates of flight ranged between this 
and 43 miles per hour for a distance of 064 miles These rates 
arc Ijw compare I with previous records A distance of 600 
miles has been covered at an average rate of 50 miles an hour, 
and in June i860 a pigeon travelled from Bloii to Dijon, a 
distance of 390 miles, in 4b 46m which gives a rate if about 
60 miles per h lur fhere is als > evidence that much higher 
average velocities than these have been reached 

Da J Hann beeretary of the \ienna Acailemj of Sciences, 
Uid before it n the aoth ult , an investigation on the daily 
range of the bar imeter on clear and cloudy days especially on 
mountain summits It was known that at ordinary stations the 
daily borometne range in dear and cloudy weather only cx 
hibited a difference in the single daily oscillation, while the 
doable daily oscillation remained unchanged But a similar in 
vestigalion for mountain sutions had not yet been made With 
this object the author undertook the tedious operation of 
calculating the doily horometne range at a number of mountain 
stations for the summer season, and found that at these the 
double doily oscillation remained the same in both kinds of 
weather At thi earth’s surfiux the daily curve showed a much 
greater amplitude in clear than in cloudy weather, and a totally 
different epoch The average form of the doily curve for the 
mountain stations is represented by the formula 048 sm 
(353* + ir) on clear days, and o 26 sin ( 101° + x) on cloudy days 
On cleu days the maximum of the singje daily oscillation occurs at 
6h 30m am , while oncloudydaysit occurs at I ih pm The 
author also found that the d i f fe rences (n the daily range on clear 
and cloudy days corresponded enbrely to the differences which 
exist over the land, as compared with those over adjacent seas. 

A RKrunN has been issued showing the number of licensed 
experiments jierfbrmed on hving aiumab during 1894 The 
loiaX number of persons hokhng hcences during the year was 
185, and of these $6 performed no expenments The tables 
given afford evidence that hcences and certificates have been 
granted and allowed only upon the recommendation of persona 
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of btgh •oentifie tUnding, and that the bcenceei an pcnoos 
who, by theiT tiatning and eduntion, are fitted to nndertake 
expenmental work and to profit by « AU the eapenmental 
woik has been conducted m MUUble placet , the number of 
expcnmenu performed was 3104 In more than one thud of 
then the aninul niflSend no pain beciuue complete atuettheua 
wai nuuntained from before the commencement of the eapen 
ment until the animal wu killed More than fifteen hundred 
of the retnainuig expenmenta were of the nature of hjrpodermic 
mjeetKHU or moculatiotw In about fi\e hundred expenmentt 
the animal waa an^heUaed dunng the operaUon, but wa^ 
allowed to recover Theae operationa in order to maure wiceeaa 
are neceaaanty done with aa much care aa are aimllar operaUoni, 
upon the human aubject , and the wounda being dreaaed anti 
aeptically, no pain reeuUa during the healing prooeaa 

Thf Geologiata’ Aaaociation will viait the coaat of Antnm 
and the Moume Mountaina Ihia aummer (July 39 to Auguat 3) 
The programme tnclndea the examination of aectiona in atdi 
mentary rocks ranging from the Orrlovta-in to the Chalk pre 
Pevonuin gneiaacs, and the basalla, rhyolitea and druay gramtea 
tf the Tertuiry eruptive senes The illustrative papers by 
Messrs McHenry ai^ Lloyd 1 roeger will shortly be issued as 
1 pamphlet in advance of publication in the Prateedmgi The 
country to be visited la classic, snfi additional interest is added 
to It by the recent jiublication of tw< paiiers in the (nologual 
Ma^tu The first of these in the June number, by Mr 
McHenry <f the Insh ( er logical Survey desenbea viduable 
evideme as to the age of the trachyte (rhyolite) of the duUnct 
In a section at lem|ilepatrick (Juarry the acid lava la seen by 
the arrangement of its columnar and flow structure, to have 
flowesl over the surface cf the Chalk, sweepuig the overlying 
gravel before it, and piling it up against the denuded edge of a 
mass of basalt belonging to the earh > of the two basic senes 
As fragments of the trachyte occur elsewhere m gravels overlain 
I y the latei basalts, it may lie said to be of “ mid basaltic age 
The second paper, in the July number is by Prof Cole, ami 
deals with the nature of the acid rucks poured out from the 
Tirdree volcano, which are said t equal in variety the Iietter 
known rhyolites of Hungary 

Th( numbers of the Jiolaiii al Ga itte for May and June 
contain a translation, by Mr (> J T eirce of Prof Strasbuiger s 
imper on the Development of BuUiiy in (rtimany during the 
Nineteenth Century In the latter number there u alaoa very 
inatrucUve article, by Mr J M Coulter, on the •• Botanical 
Mork of the American (luvemmenl \t present four distinct 
divisions nfliotanical work ore oiganised under the Oeporlmenl 
of Agriculture although other divisions also do a certain amount 
of work that may (airly be called botameal Theae four divisions 
are those of botany, vegetatile physiology, and patholcgy, 
igroatology and (br^ The Division of Botany, under the 
generalsupervisionofProf > V ( oville, of Cornell Umversily 
18 engaged in strictly scientific work, such as the working out of 
local floras, the examination of seeds investigaUon of weeds A,c 
To thu department the Ciov eminent appropriates, during the 
present year, 33,800 dollma. The division of vegetable physi 
ology and pathology (26,300 dollars) is concerned with 
investigstions into the phenomena of the growth of plants, and 
into the diseases of enlUvated plants Its chief u Prof B T 
Calloway, Umvenity of Missoan but mvesdgations on behalf 
of the department are earned on also at the following centres — 

I niveimty ci Nebraska, Univeruty of Michigsn UmvetsiCy of 
Illinois, Kansas Agncultunl College University of Copenhagen 
The (unebon of the Division of Agrostology (15,000 dollora) is 
to deal with fringe plants as well as grasses, to instruct and 
Attuhanse the people with the habits ytd uses of these plants, | 
to conduct InveMgarfoos relative to thfcir natural history and 1 
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adaptabdity to different soils and climates, to introduce pfoanising 
nauve and fiireign plants into cultivauoa, and to identtfy grasses 
and forage plants Its chief u Vrat F Lawson Senboer The 
Division of horestry under the charge of Mr B E. Fetnow, 
has at present chiefly been occupied with the study of 
character and value of diflerent timbers 

Th 2 current number f the /crmni/uk /’tt/rr/nc contains the 
second part of the yiaiicr, 1 y M P Cune, on the magnetic 
properties of Indies at liflerent temperatures (see Natubf 
June 6, 1895, P 134) T he pasent paper deaK with iron, nickel, 
and magnetite In the esse ot iron, measurements have been 
made at temperatures lietwecn 20 C and i36o"C , and (or field 
strength of from 25 to 1350 t I, S units The observations on 
nickel and magnetite were only made at temperatures above that 
at which the great change in the magnetic properties of these 
bodies takes place The v slues obtained with iron up to about 
756* ( agree with th< se 1 revu usly obtained by Dr Hopkinwm 
Above this temperature the sulhor finds that the curves showin(, 
the relatirm between the intensity of magnetisation (I) an I the 
strength ■ f the field are stnight Imes passing through the ngin 
for temperatures between 750* md late* I- decreases more and 
nil re slowly At hrst (1) decreases to half its value for a nse of 
tcmixraturc of s few degrees Iwt between 950 snd late* the 
susceptibility is almost a constmt only decreasing very little as 
the tem|)enturt rises At a temperature of ahrut late the 
susceptiinhty suddenly increases by about 50 per cent and then 
■igain gravluslly decreases up to 1365 Ihe author with some 
hesitatu n gives the f illnwing explanation of this behavi >ur 

Lp t a temperature of 860* iron liehaves like any other 
paramsgnetie Udy At \ temperatua of aliout 860', however 
It bey,ins u change into s second Btlotrn|>ic form thu trans 
formation being complete st stxmt 930 and the iron remaining 
in thu condition up to 1380*, and behaving like Mich a bodv 
as oxygen cr inll-ulium hinally at 1380 the iron changes 
sndlenly hack to its first condition The sttractiveness of the 
tbove theory can only 1* appreciated by a study of the auth ar s 
curves for if the curve ^wing the eunneelion lietween the 
l<i(,arilhm of the susecptibibty and the logarithm of the tempera 
lure IS plotted, il is found that the cune between 750* and 
86o’ would if prolonged form with the cune aliove 1380* a 
cune in all respects similar to the curves obtained in the case if 
nickel and magnetite With nickel the author finds that the 
tempenture of the magnetic transfonnation u about 340* After 
this temperature the susceptibility u mdependent of the strength 
>f the held xnd decreases regularly and very n^ndly as 
the temperature rues In the case of magnetite the chief 
magnetic transformation takes place at a temperature of 535* 
\t temperatures between 550* and 1370° the susceotiUbly 
IS indeixndent of the strength of Ihe held, and decreases 
regularly and lietween 850 and 1360’ vanes inversely is 
Ihe abs lute temperature The value of K (see previous 
ncte U tf ) being given by the expresaion K - where 

T IS the absolute temyieraturL hrom the diSerenees exhibite 1 
by the hehavicair with change of temperature of diamagnetic 
and paramagnetic bodies the atttbor considers that these tw 
prtjieniei must be attnl uted to chflerent excuses 

Last week the /‘iarmate$i/t al Jtttnutl began the first 
of a new and enlaiged senes (the fourth) The journal, 
which IS now in lU fifty fifth year has done much to pr miote 
j4uunnaceutuAl organisation and progress 

Thf seexmd part of the Keport of the International Meleuro 
logical Congress held at C^hicwgo m 1893, has just come to us 
from the I mted States Deportment of Agnculture (Weather 
Bureau) The papers included m the Report were communicated 
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to the MCtioM of hiitoiy and bibliagimphy, agricultural meteoro- 
logy, and atmospheric cleetneity aaU terrettnal magnetism 
Part til will comprise chmatology, initmments and methods of 
observation, and theoretical meteoMlogy 

Thk must important articles in the Ktvi BuiUtui for Apnl to 
July, are one on the i-arious sugar-cane diseases in Barbadoes, 
one on maple sugar, contaming iitformation with regard to the 
growth of the sugar maple in the United States | and one on 
anbury, club root, or finger-and toe, describing the mode m 
which this disease is produ^ in a number of species of Cmcifene 
by the attacks of the parasite PUumtdtopkora Branutt, and the 
best modes of counteracting it. 

Ths new quarterly number of the Jmrual of the Royal 
Agricultural Smwty contains a paper on “ Cross lued Sheep,” 
by Mr H J Elwes, in which many fimts of biological interest 
are recorded The value of a first cross between two pure 
breeds is msisted upon, whilst due importance is attached to the 
dangers which lieset the breej^ Aould he venture beyond the 
first cross. Mr P Iwes is in a position to draw upon the results 
of long practical experience in the cross breeding of sheep 
The general improvement which the dieep of this country have 
undergone withm recent years is attnbutetl to the increasing 
resort to the services of pure bred sires, liut much remaiiu to be 
slone by those lireetlers who possess the necessary skill, 
{latience, and energy Another pa)ier of scientific interest is 
one by Prof t, T Brown, 0.R, 6n “ Ringworm of Calves,” 
which is illustrated with five original draw mgs It Is demon 
strateri that the living spores of the fungus of ringworm may 
lie transmitted from one animal to another by means of lice 
Prof Ldgar M Cnxikshan^ contnlmtes a popular paper on 

Microlics in Health and Disease,” and economic botanists 
will find much that is inte te l ihig in Mr (,lcnny’s paper on 
** The Onion and its Cultivation " This issue also contains a 
schedule of such native wild birds as are " uniloulitedly 
beneficial to agriculture " Altogether, 38 species are 
enumerateil, and details are given concerning their food, nests, 
und eggs 


Thc additions to the /OoUigical Soaety's Gardena during the 
]iast week include an Anubis Baboon (LyttMfhaius antiiu, i ), 
a Leopard (/'</» fardus), two Two-spotted IMradoxures 
\Naadinia btnttalt), a Sharpe’s Wood Owl (Symtum ntuhale) 
from Accra, Gold Coast, presented by Mr W II Adams, two 
Red crested Cardinals (J^o<a’utctuullata) from South America, 
presented by Dr (■ Fielding Blandford a Small liill Mynah 
{Gracula rtligiosa) from India, jwesented by Mr W Norbury, 
a Brown Capuchin {Cetut faturUta) from Brazil, presented 
by Mr W F Gibbs , a Spiny tailed Monitor ( htrxHfis 
actmikurus) from Roelmck Bay, West Austmba, presented by 
Mr Seville Kent , a Campbell's Monkey (Ctnofttkrcut 
tamphelh) from West Africa, an P-gyptian Uromaslix 
{Uremashx sjnmfes) from Egypt, deposited , two Mantchunan 
|Csanes (Crut vtnthrestrt\) from North China, purchased 1 two 
Itfnle Deer {Caruutit macrotn), a Japanese Deer (Ccrrwi uka), 
born in the Gardens. , 


OUR ASTRONOMICAL COLUMN 
Short Period \ ariarlb Stars —The recent spectroscopic 
bbservRtioiM of I Cephei lyy Belopolsky (Nature, soL Ii 
p. 383), and of /S Lync by FfeketUg, Lodeyer, and others, 
iiave shown that we hate still a meat deal to learn as to Uie 
cause of the Hght-changes in variables of short period other than 
those of the A]^1 type In these inquiries, it has become clear 
NO 1341, VOL. 52} 


that a study of the b|^««nrte m 

of the sp ec t wictmic tAangesc and we tberefiwe weleoine the 
pubUcatlon, by Dr Sfhur, of new ligbt-curvea of t Cepbei, 
q Aquih;, and $ lyrm (AUf Nruk. 3383-83) The onaer 
vatloos were made at StrUsbuig in the ycaii 1877-85 by 
^j^hmder’s method, ad opera'flus proviaiiig the requisite 

In the case of I Cephei, the observations and li|^-Cttrve agree 
very well on the wha(e with thoee of Aigelonder and Sehdnleld, 
but the intersal firom minhbiun to maxunnm is reduced by Dr 
Schur from id. 14 6h to id. 13 yh., and the period dMved 
is sd. 8h 4fm ^*947s., or ixkits. less than that of 
Argelander There dees not seem to be any ground for the idea 
that the lenmh ^ thc period is sensibly changiiig Dr Schur 
also obtained diatinct evidence of a stan^ull m the light eurte 
m the descent to mmimum. The period arrived at for 
q AquiU IS about 41. less than that of Argelander, namely 
7d 4I1 13m 59318s. Avetydecided “bump” u shown on the 
descendmg side of the Ilght-eurve | this is not merely a halt hke 
that in the case of • Cephfi, bnt an actual increase of l^ht, 
commencing about ^ aoh. ^er minimum, and reaching an 
abortive maximum about twelve houia later The Interval from 
minimum to maximum u ad. 6h Ihe observations of 
0 Lym. give a IightHiurve of which the general form is almost 
identical with that given by Argelander, but the agreement of 
individual minimum with calculated times is not very miod To 
bring these into better agreement, Argelander’s formula is 

. fonownng Epoch 434, Bonn mean time, 1851 

+ i2d arh. 47m a3B. 73 F -■ - ' 


v 3»593» 


Jan 6, I5h 1 
E* - oxxiooiaiis E* 

Ihc paper gives frill details of thc observations and their 
reduction, and Its value is increased by a plate showing the 
forms of the light curves of the three variables in question 


TithNtd UsshRV AIDES Vol IV of thc Awiakf of the 
Nice Observatory is a monument to the industry of the director 
and slalTof the magnificent oliscrvatory founded by M Bischofi 
sheim M Perrotin, the director, contributes an elaborate 
investigation of thc inequalities of the first order in the elements 
of Vesta, produced by the action of Jupiter, employing inter 
polation methods M Javelle fumishea full parueuWs of 505 
new nebulc divovered by him dunng 1890 and 1891 with the 
great equatorial of 15 inches aperture The poMtions of Ihess 
were determined by micromeinc measures of distances from 
comparison stars, and awaiting accurate menclum observations 
of these, provisional petitions for i860 have been computed 
Some of these objects are easily visible, but the ma^onlv of them 
are rather difficult, and others are at the limit of visibihty of the 
Nice refractor Star clusters have been rigorously excluded 
from the catalogue 

The meridian work at ihe observatory u> particularly dirrcteil 
to thc double stars of thc Dorpat catalogue, and the already 
numerous stars which have been used as comparisons in the 
observations made with the eouatonal The penod covered by 
the iwesent publicatiim is 1888 April 5 to 1889 December 33 

Erom May 1887 to December 1892, 36 new minor planels 
were discovered at Nice by M Charloii, the last 11 by photo 
grajdiy A vast number of observations of these and other minor 
planeu have also bm mode M Chariois, full details of 
which are recorded in the present volume Oliservations of 19 
comets are also incUded 


EoucAin’-, I'EMII'IIM E\rRRiMbM —The experimental 
demonitiation of the earth s rotation, devised by Foucault in 
1851, has receuly brnm repeated at the De La Salle Training 
Coll^, Waterford, on a somewhat mailer scale than in the 
original experiment The weight of the pendulum bob was 
I9lbs..andrit was suspended bv a wire 37 feet 6 inches m length 
To set the pendulum in vibration, the usual method of burning 
the string l^ which the bob is tethered was employed Thirty 
three observations of the hourly motion of the pendulum plane 
were nude during February and March of the present year, and 
the mean result was n” 48', the calculated value being 
53' 37* The time of the earth’s rotation, or length of the 
sidereal day, thus deduced is 34)1. 7m 30B., an amount onl) 
about iim in excess of the true time Foucault’s observations 
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THE SUN'S PLACE' TN NATURE'^ 

vni 

'T'WO objections however, have been niule to these hyputhelicsl 
* two swarms It has been urged that the MEondary swarm 
wluch we saw moving m a ckised orbit round the primary one 

would soon spreai' 

would always be i 
of the parent swarm 


That I' 


lectly Cur objection, sup 
posmg weare deahng with mtlhons'suid btlbons of years, but 1 
dunk that those who have made it do not ^now the history of 
astronomy Let us take, for instance, the history of the 
November swarm which cuts the earth s o^, so that in certain 
Novembers, generally about thirty three year* apart, We get this 
swarm of meteorites passing through our atmosphere getting 
burnt out in that passage and gisingus one of the most magnificent 
s^ts which It u possible for mortals to Sce~4i whole hemisphere 
of sky filled with shooting stars S ime of you may remember 
such a phenonienon as that in the year 1866, some of us arc 
hoping to sec the recurrence of it in 1899 for which wc have m t 
long to wait But the fimt that we mlyget this appearance every 
thirty three years shows that at ill ovents, tnat swarm of 
meteorites to which the phenomena arc due has not changed 
during our life time nay it his n >t changed dunrig the kut 
thousand years for man has known if that November swarm 
f ir more than a thousand years and we have only known f the 
varuUlityof Mirafor jooyttrs so that you see such an objccti n 
as that IS entirely lut of court Ixxause it lacks the hist neil 
touch 

Another objection which has been tiiged is that there iic 
certain irregularities in the light curves ^ these b > lies that 
Mira for instance, does n it always come up to the same ainiunt 
ofhnghtnesis at its maximum and perhajis fir all we know d es 
not alwiys go d iwn to the same low mignilude when it is it its 
lowest rhat also is perfectly true and on this account there 
IS no reas ui why we should supp jse that these pbenoineiui of thi 
waxing and w ining light of the liody ire produced hf the move 
ment of r ne bxly i nly suppose f ir instance that there iss ime 
cosmic eye a billi m miles away from < ur solar system so be euti 
folly and exquisitely wrought so delicate in its construction that 
It can see an increase in the light f the sun every Umt ibige iniet 
goes r jund it Now we know from our own experience oteomels 
that It would be abs dutely impossil le for thit delicately consirueted 
eye to see anything like a constant vanabUily in the lit,ht if the 
sun under these conditi ms because sometimes the brightest 
< imets which come to us are al sc lately uiipredicted they come 
It irre^Iar times It must ils 1 be pi inted out m i oimeeti n 
with this objection that there art other obvious causes f r 
cmsiderable vanations m the li(,ht 1 ith at the maximum and 
It the minimum \ ou rememi er thit I showed you th ise beau 
tiful spiral nebula »f whuh Dr Koberts has given u> such 
niagnihcent photograjihs suppose them to represent the pirent 
swiarms and that another minor swarm tries to pass them it is 
impossible 1 1 imigine that the mm r swirm would evaelly pass 
through all the intricacies of those magnificent spirals, and g lan 1 
come through it precisely on the same iiath It would be ceiUin 
that in consequence of pertnrbations tne secondary swarm would 
sometimes go through a denser portion at other times through a 
less dense jxirtum and then you see that would be quite suflieient 
tomveusa considenible diderence of lum*aaty 

1 have another interesting senes if diofnams, which will 
show you that almost any amount if vanawity and trregnlar 
variability in the light curves of these bodies may be explained 
on very simple grounds, supposing we acknowled^ that wc are 
dealing with the movements of mure than two bodies For m 
stance, supjiose we have one cause at work which gives us a 
maximum and minimum, and amther cause which gives us 
V"'* '"y smaller maxima and minima occumng at x 

different period represented in I ig 34 in the upper part of the 
duLRam 

If we odd these two together, we get the irregular light curve 
showm below the two aimj^e curves in the diagram But the 
■mount of irrmlanty may possibly only reveal the amount our 
ighorance, and when the tunt comes when we can isolate these 
twoMu^ and thus see how the addition of them diould be made, 
we shall find that every port of this curve u really the result of 1 

> B^iMftamilKinluindiiolMaf a 
•t iIm Vwnua of Pnctfcal CMtofy 
rSM (Conumitdftaoi pegs 107) 
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Hint beautifol law I am very glad to «iy that quite recei^ Mr 
Maxwell Read t f the Harvard Observatory, has p«t fereraid 
this very same suggestion so that we mky hope that it wUl soon 
be worked out on prett) broad lines 

But supjiose fir a m iiitnt that tha view of two liodiet a not 
accepted What have we got in {liace of it f Well we have to 
explain all the phenomena of vanabibty by one body That has 
been attemjtted more w less happily Suppose for instance, we 
have the case of a hody waxing and waning quite regularly ; you 
have only to say that body is like a soup plate, and ratotes on on 
axu, so that sometimesy usee the fitce sometimes only the edge 
But that IS not very satisfactory because we do not know any stars 
which are like soup plates Another wav is to say that the stars 
whichare variable have grext dirk patchesonunesideof them, great 
1 right patches on the other Well of coursejou canget a vana 
tion of light by such x scheme as that , but we have not observed 
that, we are simply inventing merely suggesting ideas to nature 
that 1 fiuicy nature will tell us fy and by are quite erroneom 
‘“II instance, I have shown you the facts with record to 3 Lyise 

W u the explanation nut forwn-'* 

M ? Simply tnis, tha 



of the axes lieing S ti 3 f elliptic beyond any exprnence of 
mis with legBrcT t > any othir Ixidies , there is a dxrk portion 
at one end of the axis svmmeliirally situate! Thu thing then 
has 1 1 turn and twist with its axes and the black spot, and soon, 
xn 1 at the end of the hapter }ou are to have such a light rune 
xs that of Lyre That you see is blown into thin air by the 
spectral facts I think y m will acknowledge that these things 
xie inralional Ixcauie they have no true basis of fact and we 
must remember that in xll thu work we must deal strictly with 
the forts in accordance with the rules of philosophising 1 e we 
must never have a complicated explenation until weare perfectly 
certain lhat a simpler explanalKni will not do and the simplest 
exjilanation of all is lhat which occurs most frequently in the 
region of fiwts That puts the soup plate theorj with regard t 
variable stars entirely out of court hurther remember that 
supposing thoee gentlemen who still hold to the one body theory 
one star one variability object to the possible explanation of 
vanabikty ^ the meteontic hypothesis, thmi will find it very much 
I more difficult to explain the departnre fiom regularity by any 
geometric system, because a geoni^nc system must certainly he 
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more runil than any other, and therefore any irregularity under 
It would be aimott Impomblc 

Cloeely aiaocaited with this refe r ence to double kwamu in th«. 
rase of variable dan are the phenomena of ko called “new 
dan ’ Indeed the whole conception of the meteonbe 
hypothesis arose from a consideiation of those bodies which 
sometimes quite suddenly make their appearance in the heavens 
We base had during the last thirty yean five of thtse new stars 
and It was durum Iht appearance of one in the constellation 
Cjmus in 1876 that I was led to the news which I ktill htdd 
with regard to their origin 

One of thi most reniarknble features of these new stark u the 
rapidity with wluch they lose their bnllumcy and it was this 







which led me in 1877 

WAToar, vol XM p 413 1877) 
inim the idea that these pi 


^ Cvgni 
i then 


phenomena art produced by the 11 


« of laiKje maskts of matter because if the) were si 
the runrang down of bnllianty would Ik tscctdingl) 


' Let us consider the case then' on the kuppoMtion of km-ill 
masses of matter Where ore wt to find them ? The answer is 
easy in those small meteorK masses which on ever increasing 
mass of evidence tends to show occupy all the realms of 
space . The Nosa now exids as a nebula so fiir as its 
spectrum goes, and the fact not only goes far to sup|x>rt the view 
1 have suggested, os againd that of Aillner, but it affbids 
collateral entlence of the truth of Ihomson and loits 
hypothesis t f the tnie nature of nelnil e 


I we get the greater light formed at the moment when twoswarms, 
> one revolnng round the other, are neared together 

fortunately for sciance, one of these new stars appeared m 
1893 , It IS known as Nova Aungo., and two jdiotc^phs will 
me us an idea of the sort of thing which on astronmner secb m 
%e heavens when the ducovery of a new star is aimounixd 
Hie photographs show a portion of the constellation of Aunga, 


Smee the spectroseega was fird applied tc 

stars have bem obaarm and qiectroacoptci.-., 

appeared m Cotena Borealis in 1866, one in Cygnus in 
one in Andromeda m 1885 , thmi came the one in nunga m 
1892, to which reference has already been made, and last of all 
was one in the southern hemisphere diseovereil in 1893 The 
first three of these were obsersed by eye only, but m the twro 
recent ones wt base the immense benefit of photographic 


It was therefore a very mterekting point when a new star came 
along t set whether there was any additional light thrown by 
It upon the problem of two bodiCk and further upon one of the 
points in which if the meteontic hypothckik failed it wras worth 
abiolutely nt thing at all If there was any truth in the idea of 
the light of these bodies lieing produced by the clash of meteor* 
kWarms, when the clokh was oser the swarms should go back 
into their native obscurity, or condition of low temperature, and 
should if they were seen at all, put on the spectrum of sparse 
swarms m other parts of the sky tWt is, they should put on the 
spectrum of a nebula 

That you see was a \ery cnicuil point it was a point which 
c mill Ik settled W the spectroscope provided always wt had 
one of these man eUoiis bodies at such a distance from us that 
we ould still observe it S|)eclrosPopicalI> and see what the 
I different changts rcall) amounted to 

' kiready m the else cf Nova Cygm, the spectrum had been 
ohsened t> ehtiige from a rather complicated one of bright 
lines and flutmgs t > a lery simple one similar to that 1 f i 
| 4 aneUiry nelHila Ihe obsenations did not however, fiimikh 
my direct eiidence that more than a single laxly was concerned 
m the outburst 

The apiKarance of N 01 a Aung i , howei er, furnibhed a splendid 
opportunity of testing the many theones which have lieen at 
lanuus times adianiM to account *for the phenomena This 
Noiawas diwovered at 1 dinlxiigh ly Dr Amdersnn who was 
modest en< ugh t announce his disi iveiy by sendiiw an anonymous 

a card to Dr Copeland the Astronomer Royal for Scotland, on 
ruaiy 1 1892 It was then a star of the fifth nuimtude, 
and on confinning the true nature of the newly discovered star hf 
I means of the spectroscope, Dr Copeland made the news public 
I Information was received at moat observatories on hebtuary 3, 
and on the same evening two photographs of the spectrum were 
taken at South Kensington Dunng the next twro or three weeks 
the star fluctuated consideraUy in brightness, though beii^ 
generally 1 n the down grade and by April 26 Imd fallen to the 



rhatusunph of the epcclnim of No>« Aunoa lalw al Se 


discussion the meteontic by pothesis, I saw no reason to cha^ 
my views, and an inquiry into the spectrosec^ phenomena tm 
metosutethat Kew stars whetWer seen in connection with 
nebuK or not are ^xluced by the clash of meteor ssrarms, 
the bright hnes seen Wing low temperature lines of elements, 
the spe^ of which are most bnihant at a tow stage of heat 
A very detailed mvestigation of all the new stars wluch had 
been ofaWvcd up to 1890 formed the sulneet of a communication 
to the Royal Sooety, and it was shown that the hypothesu would 
explam tbifitictuations of light, the changes of emoar, and the 
spectrcaAlk appearances 

To a veiy long story short, it sras suggested that the 
pheiwnalHl of new stars were produced by exactly the same 
“-'St which was at work in the variable sun m which 


tfilh neq^mtude so that it could only be picked up at all m the 
very lar^t telescopes Thanks to the photupaphic records of 
the stars, it was possible to kam something o^he earlier hi^ 

I of the new star It had really been phi 
Pickenns two months before lU existence w 
ig Soshoi 
star 

lines , , 

are the hMrogen lines , that is, in the 
were dealing with the giving c 
turn of hydrogen Now, the 
producuqt bn^t and dark lines at the : 
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rher history 
1 by PtoC 

Kig 3S shows us a ptwtogra^i^t^ spectrum of this wonderful 
u Itself, and it wul te seen that m the case all llm cWf 
we get a bright Ime and a dark hne nde by side There 
le hrarogen unes , that is, in the spectrum of that body we 
dealing with the giving out of hydromm, and the abeorp- 

' *' f poiticies cannot DC 

tune WeweKthen 
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bodwt, Ntd not with one That wu\a) impoitMt , tMitjrau will 
tee from the [diotogi»{ 4 i, that it u very unlike the spectrum of 
nebube. to that it required a certain amount of faith when the 


a certain time, when the action , 

mater hmunoeity was reduced and the light tooM down, we 
should eventually get the ipectrum of a nebula 
Well, as a matter of fiict, the Nma reappeared in Auguat 
189a, 1^ waa observed to have increased in bi^htneu, from the 
idu magnitude m Apnl to about 9th magnitude What, then, 
was the spectrum 7 It had almost completely chaimed , and 
among the first to observe the new spectrum sras Prof Camptietl 
of the Lack Observatory 1 his observer then stated that ‘ the 
spectrum resembles that of the planetary nebulae * In the 
following month the spectrum was also observed bv Drs 
Copeland and Lohae, and their observations seemed to them t > 
“prove beyond doubt that Nova Aurige is now mainly shining 
as a luminous gas nebula The most sinking evidence on this 
point, however, u that affordetl by the photographic mvestin 
tions of Von (lothard He not inly shows us the phot igrapnic 



*■>0 31 Tho •puinim of ilM IMW ww Sung* u compared viib tl e 
•pecim ofplaiwtary net ul e (I othard). 


■ 1 **** d* history, but gives 

IS also the spectra of aeveral nebuK to compare with it , and it 
w evi dent t^t we were certainly desling, in the case of the 
«ow, with the same anectrum as In the nebul-v Dr Gothard, 
at least, ww aatu^ on this poiqt and stated that the 
52 ??“* chemical state of the new star resembles at present 
fbqitember and October 189s) that of ihepbinetary nebnlx 

??? ***• •Ui Ibe hard &t that the spectrum 

mmcatM the existence of two bodies , and then the very much 
omer Cut for some, that, after the war ww over, we got back 
“ «»ddion of the ncbulw I need not tell you that there 
M not umversal agreement on this point, and chief among those 
wl? **“ acknowledge it are Dr and Mrs Huggins 

Wj^ng of their ofaaervations of 1; tbruary 1893, they say “We 
'fc** et present snth great reserve, w our knowlu^ 
the Move 14 very incomplete but we do not regard tht 
that the two groups of hnes above describid &U 
the pommiis of the two pnlmipal nebular lines w sufficient 
M stew any connectioD between the present ^ysical state of 
and thet of a nebuk of t>vecless wfcii gives these | 


Bnt I may say at all events that I have the great aotbonty of 
the names cn Cmpbitl Cvpeland, and Gothard who state that 
they have eertainiy ibserved the spectrum to be tW of the 
nebube, and in reply l T)r Huggins, Prof Campbell says “ If 
the ro ec t t u ni is not 1 oncidid to te nebular, 1 must ask what else 
we should expect to find m that hpectnim, if it wia nebular ? ’ 
The answer to that is that y lu would not expect to ^ anything 
else because it is all there already In fact out of nineteen 
lines observed or photigraphtd by Prof (ampbeli in the 
plectrum of the Nova ei|,hteen c incspond perfectly with nebular 
lines “ Therefore the s|Kctrum is nebular, and the fimt that 
the Imes have remaini 1 1 « -ul or may tiavn, remain^ multiple, 
d jes not militate agvmat the theory 
PuTther, there is even tshscopic and photographic evidence of 
the &ct that Nova Aurij, l I esanie a nebula Dr Max Wolf s 
photographs of the Nova tnJ its surroundings in 1893, resulted 
in the discovery of a number of new difiiisL ncbulie in its v icuuty, 
“ and there even appeareil to be traces of nebulous appendages 
proceeding from the star itself 

Another new star appeared m the southern constellation Norma 
10 1893 This ww diBcovere 1 on October a6 on a photogmph 
taken at Arequipa, I tru in July lo, 1893 1 ortunately the 

photograph ww one stewing tht spectra of stars instead of the 
simple images of the Mars themselv^ and the s)iectrum wasseen 
to be identlad with that of Noya AniW Lven more important 
were the ofaaervationi of Campbell in February and March 1894, 
when the star ww about loth magnitude As the result of his 
work, he stated that there can bt no doubt that the spectrum of 
Nova Normx is nebular 

J Noxviav Locks fiu 
( Tk Ar mtiHiud ) 


FHF hLUORESChNCn Oh ARGON, AND ITS 
COMRINATION WIIH INF hLhMI NTS 
OF BENZENE^ 

HFRTHIIOT rcvl the foibwing paper, cmtaining 
ibaemtic ns by M Deslandres and himself, before a 
recent meeting of the 1 arts Academy of Sciences — 

I have thought it useful to study mvre closely the conditions of 
the r imbinati n with Itenrene under the influence >f the ulenl 
discharge and those of the special fluorescence which occom 

M Deslandres, whose great competence in s|)eitroscupie 
questions the Academy is well aware of, has been kind en jugh t > 
help me ui these new determinations made with higher dis 


elements of beniene, under the influence of the silnt discharge, 
IS a slow pruceu , according to the present rescaurch it is acc m 

iWa aMawAasMS aasWia W asnlwnwaMM. tsnalwar tlaW 
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At the beginning, nothing is seen in daylight, and it is niy in 
a dark room that ne perceives a feeble violet dow similar m 
Its intensity, lo that which the discharge devehips generally in 
gaseous systems \t the end >1 an hour, when in a dark rum, 
a green glimmer is seen which occupies the middle >f the 


the djscharge tube, the lumin lus spectrum gives two yellow 
lines at A 579 and 577 a green line at A ^ aad a green band 
at A 516 5 These different lines will be defined by and by 
The photographic S|)ectram, taken during this ttihe, with an 
hoar s exposure, shows the pnncipal bands of mtrogen, as well 
w a blue line A 436 a violet line A 405 and an nltra violet line 
A 3W , these latter being more freble than the bonds of nitrogen 
fwruigtbe following hours the green glowconstontly increases, 
the ydlow lines and line A 546 increase, and the band A 516 5 
diminishes At the end of eight hours, the bonds of nitrogen 
have almost entirely disapiiearcd in the photograph without 
doubt It IS because the corresnondins mtroeen has been absorbed 
liy the bensene 

Seven sdihlioai 

bnlhant emerald colour, visilile 
of Ihu phenomenon, u I have already hod occasii 

lTnuishilsdfr(iaif«/>/« nriste Jims 14 pp 13M t3»s 
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nut to be comnarid Hith the fluoretcence det eloped b) the du 
(herge in any Itnown gu The )ello« and green hneh can be 
s<.en and mcaaumi m the ipectrmcope in fill] daj light 
The photographn giie tlH. following lines wait Ungths, x x 
379> 577 and 546 , 4^, 405, 354, 313 and 312 (ultra iiolet). 
one can Mit two violet lines besidea, 430 and 416, vcatcel> 
visiblt, and the lines 385 and 3(8 
The spectrum observed at the end of fifteen hours was 
maintained during thirtv consecutive hours 
Although advantage has been taken of {diotograph} for the 
registration of these phenomena, care must be t-ikcn not 
to confound such effects, observed in the da) time and under 


ver) raafied gases such as are genermlly observed in a spectro 
scope 

1 he mevning of these lines is as follows 

1 he line A 579 IS simpl) one of the Imes visible in delight 
and under normal pressure, which I had desenixd in Comfit 
exx p 800) iminting out that It was probabl) double 
The linesX X 580 1 and 577 i deacrilied mthc s]Kctrum of rarefied 
argon, Mr Crookes (Jan 34, 1895), ‘"“St be compared with 
them 

Line X $46 IS also described (W) in my preceding note, ind 
answers to a strong line 545 6 attributed to the spectrum of rarefied 
argon by Mr Crookes M Oesbuidres has reragnised the same 
lines in the spectrum of rarefied argon, which he had pre)iared 
by means of lithium I have verified, by juxtaiKMtiun the 
coincidence of the last line cf rarefied argon with that o( niy 
tube 

I have also announced line 436, fuuiwl again in tlw (ihoto ' 
graph, and very close to 434 5 of rarefied argon (Crr okes) The 
lines 430 and 416 coincide with the vei> stroim lines 430 i , 
419 8 and 415 ^ of rarefied aigon (Crookes) Tht bne 404 ean • 

lie identified with the line 404 4 of Crookes (argon) I nave ] 
verified the coiiicidence lane 385 coincides with Crookes 
strung Ime 385 15 (aigon) 1 me 354, with a gnmp of strong ] 
lines at 354 7—353 4 of argon (Crookes) Line 358 with 
Crookes group of strong lines 358 7 357 5 (argon) 

X 516 5 IS a hydroeariKin band , 313 and 313 irt the lines of 
the vapour of mercury vapour 

None of these lines, as I have already suted coincide either 
with the bne of helium (587 5) or with ihe imncipal line of the 
aurora borealis (557) although the latter is very near to a strong 
Ime of argon (555 7) If the aetiul fluorescence is not the same 
as that of the aurora borealis, still its development, and Ihe 
nearness of the preceding Imes, establish 1 probable relation 
between this meteor and the existence of argen m Ihe 
atmosphere 

Here a very important eireumitance presents itself While 
examining the table of aigon hnes, given by Mr Crookes, 
certain lines were seen to coincide with certain lines of the vapour 
of mercury The same coincidence is found in the straight lines 
visible in daylight, under the normal pressure, in the fluorescence 
developed during the reaction of lien/ene on argon Such are, 
according to M Deslandres, the yellow lines 479 and 577 also 
the very characterutie green line 546, the blue line 436, the 
violet line 405, the ultra violet line 3^ On the contrary the 
Imes 430, 416, 385, 358, helonc to argon only, the bnes3i3 
and 313 to mercury 

M Deslandres attnbules the common lines to the presence of 
the vapour of mereuiy, either m rarefied argon, or in the 
fluorescent light obtained with benrene under normal pressure 

Neverthelm, as no known gas gives this fluorescence, or these 
lines, under normal pressuie in operating with mercury, it is not 
possible to explain their production merely by the presence of 
this vapour alone Otherwise it would not be understood why 
th<7 did not show themselves in pure argon, m the presence of 
mercury under not mal pressure, and that they would not produce 
themselves during the first moments of discharge either with 
argon saturated with benrene, or wRh sulphide of carbon over 
mercury, or with nitrogen uniter the same conditions, where it 
combuiM with tiensene and suliihide of carbon On the run 
tiaiy, with argon saturated with benrene, they develop themselves 
only at llH *nd of several hours, and after tne progressive trans 
(bimation of the benzene into a seneaof compounds more and 
more condensed It is one nf these compounrls which, imme 
diately it 11 formed, urates itself both with argon and mercury , 
associated periiaps ^ reason of their common character of mon 
atomic molmlcs The fluoreseace begms when there still exists 
a notable raiantity of liquid benzene in the tubes , it is then 
aecompemea by a diminution of g ase d ttK folume 
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This fluorescence contmuesa very long time, even after there i» 
no apparent benzene , at but the fluorescence ceases to be visiUe la 
the daylight, in consequenee of the vet) prolonged action of the 
discharge, which at last extinguishes the green tint, and brings 
back this gaseous system to a glow analogous to that of ordinary 
gases this happens doubtless m consequence of the destruction 
of the last traces of benrene (or the products of intennedute 
(ondensation) which mamtained the equildirium of the dissocu 
turn of the system 

f )nce the green fluocescenee is well established, the compounds 
which develop it are stable by themselves, even after twelve 
hours break if the apparatus mu not lieen disturbed, it suftices 
to pass the discharge, to see that the fluorescenre re establishes 
Itself with all its hnUiancy in an instant But it ceases so srxm 
as the electric euricnt is stopped 

Bui if the gas u separate from the condenserl nutter, the 
phenomenon lanimt Iw immerhately |>rnduced, eithei on the one 


visible in darkness and which generally precedes the develop 
ment of the heaiilifiil green fluorescence Nevertheless this does- 
not reproduce itself then, which stems to indicate that the con- 
densed matter contains one of the iwikIucIs necessary to the 
cquilibntmi If on the other hand, new argon is leintroduced 
into the tube luntainmg the condensed matter (free from visible 
lenztne), the gieen fluorescence does not reproduie itself but 
after some time near the surface of the mercury there appears 
where the s|«rking is must mtense a local green tint, which gives 
the special Imes although not very (Ustinctly This sppcarvm e is 
dontaless due to the existence (or to the regiiiemtion) of a trace 
ofheiireiK more or less morlified In fset if a few nion druiis 
of liquid benrene are added in the tule which contains the 
condensed mstler and the new argon over mercury hvlf an 
h< ur IS enough to m ike the green lint reap|x.sr m ill its 
lirillHmy Hut if Ihtre is an excess of litnrene several houis are 
retired for its leaiipeaiance 

These varii us oliservations atlderl lo the limited character of 
the il sorption of irgon, demi nstraU the evutence of a ccmi 
plex state ot eqiiililinum m which at the samt tune iigoii mer- 
cuiy and the tiements nf lienrene tr rather 1 11 m)«iund ton 
densed fiom « vre lonetrned 


'T'Hl Keport of the Select Committee apismitefl to inquire 
whether any and what chaimes in thi present system of 
weights and measures should lie ailoiited has lieen jiublished es 
1 Parlumentiry l*ptr 

Lvidence from witnesses representing rflicial commercial, 
nunu&cturing, trade, educatioiul and ixrofessional interests was 
received liy the Cummitt'i., and numemus corpnrttums, School 
Bnaids, and other ])ublic b^ies sent resolutions in tevour of the 
adoption of the metrical system 

All the witnesses expressed a strung omnion as to the rxiraph- 
cated and unutYsfisetory condition ^ the ywesent weights and 
measures in use and of the distinct awl serious drawback to 
Bntish commence, especially in the foreign trade, which tins 
system entails, diflenngasit does from the system (metrical) now 
adopted by almost every European nation as well as In urthe 
mayonly of non EuiopMn countries with which thu kingdom 
trades The evidence also showed that the home trade would 
be benefited if more simple and uniform standards of weights 
and measures than those now exuting were adopted 

Moreover, strung evidence was brought forward as to the 
serious loss of time incurred by I imlishscncxil children m having 
to team the complicated system of tables of existing weights ana 
measraxs and the urgent need of the adoption of a sim^der 
system It was stated that no less than one year s school time 
would he saved if the metrical system were taught in place of 


bvidence from competent witnesses proved to the satisfaction 
of the Committee that a compulaory change from an old and com 
plicated system to the metrical had taken place in Oermany, 
Norway and Sweden, Switzerland, Italy, and many other 
FuropMn countries without serious opposition or mconvemence ; 
that thu change was earned out m a comparatively short period , 
and that as soon as the dmpte character of the new system was 
understood it was appreciated by all classes of the population. 
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and no attempt tu um) the old units or to return to the old eystem 
was made 

In the United Statu, where a system founded on the Inglish 
units exists a Commission is at present enfM^ in an imestiga 
tiun of the same character as that with whidi the Committee wis 
charged, and the hedersl Ciostmment has this year passed an 
-Vet rendering the metucal system compulsory for pharnuu-eutical 

* l^wCommittee believes that (he adoption of the metrical 
system by I nghmd would greatly tend to render that system 
unisersal 

It IS recommended — 

(a) That the metrical system of u eights and measures lie at 
once Iqmlised for all purposes 

(#) That after a lapse of two years the metrical system le 
rendered compulsory by Act of l^liament 

(r) That the metnrm system if weights md measures be 
tsught in all public elementars srhr 1 Is as a necessars and integral 
|iert of arithmetic and thst deemials be introduced at sn uriter 
period of the school curriculum than is the case at present 


'>LIFNCF IN rHh MAOAZINh s 
'T'HIb months Coutemfonrj Ait in is remarLsbly rich in 
^ articles of scientific interest Mr Herbert Spencer s third 
piper on professional institutu ns deals with the ‘ Dancer and 
Musictan bo &r bad, as 1857 Mr Spencer showed that ex 
eluding moiements which are reflex and involuntary muscuKr 
mnements in general are originated by feelings in general 
Ak a consequence of this psycho physical law the iiolent 


natural languue of great pleasure rrom the ways in which 
children muufest their joy were eiolied the expressions of 
elated feeling with which peoples meet their conquenng chief 

< r ling and esentually the nsturil displays of joy came tu lie 

< lisenances used on all public occasions as demonstrations of 
illeguncc while simultaneously the irregular jumpings and 
gesticulations with unrhythniicsl shouts and cries at first arising 
wuhout concert, gradually by rcpetitii n became regularised inti 
the measured movements we know as dances, and into lire 

rganised utterances constituting songs Once more it is easy to 
see that out of the groups if suhjecu thus led into irregular 
c vations, and by and by into regular laudatory recepticns, there 
will eventually arise some wh distinguished by their skill are 
set apart as diuicers and singers md presently acquire the pro 
sessional character In support ( f this interoretation evidence 
obtained from many nations u adduced and the separation and 
secularisation of the twin professions of dancing and music are 
traced Mr O I Scott Flliot writes in the same review cn 

The Best Route tu I ganda He is in favour of a route fol 
lowing the line of the Aftican Isles The route enters the 
Zambesi at Chmde and continues up the Zambesi and Ixiwer 
Shir^ as far as Chirumo from whence a rad way of apprixi 
mately 120 miles would be required across the Shire Highlands 
1 1 Matope from which point the I pper "shire is navigaUe and 
gc ods can be earned to the north end of Lake Nyassa Here 
another railway would be required from Karonn to South 
langanika (240 miles) From the n irth end of Tanganika a 
line would run to Kagera The Ksgera nver rises on the 
easterly flanks of the mountains to the east of Tanganika, 
and eventually falls into the \ictuna Nyanra A cataract 
IS said to exist on the nver, but e-ven if ihu u so, md a 
length of line is required to avoid it the cost of the whole 
line would only be about 700,000, or one half that 
necessary for the Mombasa railway Other coosideretions point 
clearly to the Lake route as the better of the two sugg^eil 
hnes Prof Lombroso cantnhutes a paper on “ Atavism and 
F volution He gives a number of instances of what he regards 
M atavistic {henomena m lopial life “Fngland, ' he says 
‘has succeeded m estabhshing a form of monarchy the most 
lilieral in Eun^ , and u working out without disturbance the 
mm of Socialum But, at the same time, she not only main 
tains the privileges of her Peers, but actually dresses them up, as 
well as her judg^ in the wigs and robes of the Normans , and 
itiU uses, on ceremonial occasions, the language ef her ancient 
(-onquerors . Then this very positive ana practical nahoir 
on retainiiw a system of we^ts, measures and corns, 
whidi u opposed lb that of aU modern Europe, and u an obstacle 
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(both to coromercuil exchai^ and to scientific reseerdi ’ He 
classifies recent inventions which are shown to Ik. oh) as evidence 
of atavum, and evi Inins the duplication by the dMbke with 
which, according i him human nature regards novelties Too 
rwid advance in the arts j n vt kes reaction and causes the tide 
of progress to ebb when It should Iw flowing A sensible article 
onthe “Phyxuilogy fkureation is contriluted by Mr Charles 
Roberts, in the course of whii h he gives the following classifica 
tmn of physical recreatu ns aecoramg to their phyxwlqgical 
value Outdoor runninj^ athlettcs, games skating, skippiag, 
Ac , ndii^ rowinc swimming walking, cycling maidung 
Indoor fitting and ether mibtary exercises with arms, boxing 
and wrestling dancing 1 illiards dumbbells maehme gym 
nasties trape/e and high gy nnasUcs singing and reading aloud, 
playing musieal instruments Recreations cf a leisurdy smt, 
ph^oTogically considered aie Outdoor natural history, 
gardening and farming caq entry and ether technical work 
Indoor reading chess dnughts and cards niusn Another 
paper in the Centemforjiy entitled The Origin of Man and 
the Religious Sentiment ly V Fogarxaro mvitescnticism from 
the standpoint of evolution 

Prof Cue, Professor fM ml and Metaphysical Phil sophy m 
Oxford University ehaniin ns threause " Nmunst Oxford D^rees 
for Women m the lerim^ktly He holds that the admission 
of women to Lmversity examinations hu brought out the difh 
culties of teaching mixed classes and that a mixed University is 
not desirable especially at Oxford Let women have facihties 
for higher education ly all means thinks I rof Case but let 
these opportunities lie afforded by a I nivemty enieeially founded 
for women Mr (,rant Allen wntes on The Mystery of 
Birth in the same review the object of his article being to 
ruse the question, " Is there sny real and essential diflerence 
between the transmission of functionally acquired modifications 
to offspring and then registration i r persistence in the m 
dividual organism > Disciples of I\eismann and biologists 
I generally will be interested to know that Mr Allen proposes 
to throw back upon assimilation in its widest sense, the 
I burden f the mystery hitherto attached to the reproductive 
function 

The kthiuarj ami Illrn! alt I irtktohftsi hu among its 
articles one by Mr H ^ oung r n the discovery of an ancient 
bunal plate and a symbol bearing slab at Fasterton of Roseisle 
A large number of flmt instruments sueh as arrow heads, 
sxes, scrapers Vc f und associated with the remains make 
the discovery interesting and important especially in relation to 
I the geology of the Laich of Moray 

Naturil lacnee pred iminates in Settntr Freprtt this mt nth 
The pathological results of the Royal Commission on luber 
I culosis are discussed by Dr Sidney Martin, and Mr Arthur 
I Keith uses Dr Dubois Ftthrcanthrapni Erettus u a text for a 
helpful review of human fossil remains The geology of the 
Sahara ft^s the subject of a paper by Mr 1 hilip I ake As in 
luly 1894 Mr C hree shows in an extremely valuable table, the 
recent values < f the magnetu elements at the principal mag 
netic observatories of the world In an article entitled “A 
Type of I al-eozoic 1 lants Mr A C Seward directs attention 
to the histological structure and aflmitm of the genus CalamUts, 
and bnally Dr M D Hallil urton deronbes the formation of 

Amoiw the srticles in KhotiMlp., we noUtc Ibe St^r 
Cane by Mr C A Barlier “ Scorpions and their An- 
tiquity ^ Mr 1 ydekker, illustrated by two fine pictnres of the 
giant sand scomon of Namaqualand, reproduced from photo 
graphs, and “1 he (treat Nubecula, by Mr E W Maunder 
There are also articlrs on the field of diameter of the field of 
view of a telescope Dr Roberts j^ographs of star clusters and 
ncbnlte, the cause of earthunakgs and on Prof Fraser’s expen 
ments to find a cure for snake lutes 
Blatkmtdi Magautu eonuins a paper in which Colonel 
KnoUys dwells upon pulibe school and Army competitive 
examinations He holds that the imperfectiona of the tramina at 
our public idiools, and the character of some of the esamlns 
tion jsipeix, are responsible for the cramming now so common 
with candidates for the Army Two other articles m which our 
readers may be interested, are “ Mountaineenng Memories by 
Mr H I’reston Thomas, and ‘ The Temtorur Waters and Sea 
Ftshenaa ’ 

A passing notice must sufikx for the remsining articles of 
■aentific mtereat m the maguines and reviews received by ns 
The Cmtwy has an article on " Pictuniw the Planets,” by 
Prof J E fueler , tEeartMle u illustrated ly views of Jupiter, 
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Man, and Saturn, obtaioad at the Lidc Obaervatory To the 
lUmtrattd, Mr Giant Alien contnbutes another 
“Moorland Ifhll , and the inhahitanta of “The Monkn 
Honae m the 7oo ” are deacnbed and ilhittrated by Mr F 


acientifie arUele upon “ Some Reinlti of M<^em Psychical 
Reaearch” , and m Ckambtr^ijtmrmi, there are articles worth 
reading on death frcnn snake bite in India, the Carstaus Rlectnc 
Light Railway, and atnc aod Oeographen will bt interested 
in a paper on “ England and France w the Nik Valley, ' con 
tnbuted by Captam F D Lugaid to the J^ahtaal Here we 
may alio mention that the G M ^ r»fk$tml contains a vain 
able paper in which Dr H K Mill deaenbea his hathymetncal 
survey of the Fngliah lakes. G*6d Wtrdt has an illustrated 
article upon the manufacture of cool gu, but neither .Sm^wrr nor 
the Stmday Maga-tn* have articles t^hng for comment in thcM 


Tmb Chauactbr and Oai< in oi 1 ossn R 
T N ptoaecuDng the study of the fbasil remains o 

plants the investigator may have cither one or the other of 
Its two leading objetts in view but each lieing Mi<.laM.ly related 
to the other it is always essential that they should be pursued 
with direct rUatum to eadi other In the first case the leading 
object to be attainetl is the extension of our knowleilgc of the 
ammal ami vegetable kingdoms far beyond that which may be 
acquired by the study of living animals and plants and in the 
second ease, it is to apply that knowledge to the study of 
structural and systematic geology 1 he object in (he first ease is 
purely pateontological , in the second it is not only to acquire i 
paUiontotogical knowledge but to apjily it to various blanches ! 
^ nokigical imestintion 

There are seven afferent natural conditions in which fossil 
remains sre recognisable three of which relate 1 1 sul stance 
three to form and one to Imth To those relating to sulistance 
the terms permineialisation histometaliasis and carbonisation are 
here applied , to those relating to form the terms moulds 
imprints and costs , and to the one relating to both form and 
substance, the term pseudomorphism 

The term perraineralisation wpbes 1 1 that condition of fossil 
remains of animals which diflWs least fisim their original con 
dibon as parts of hving animals such for example os bones of 
vertebrates shells of molluscs tesu of crustaceans ticc The 
term histometabaais is applied to that condition of fossilisation in 
which an entire exchon^ of the original sulistance for another 
has occurred in such a manner as to retain or reproduce the 
minute and even the mieroseopie texture of the original 
Pseudomorphism of fossils is so nearly like that of mineral 
crystals that this term is equally apphcable to both It oonsisti 
in the repUcement of the original substance of the fossil by a 
crystalluable or crystallised mineral such for example ascalcite 
pynte quartz in the form of chalcedow &c the original form 
of the foanl being perfectly retained The term carlxHiuntion is 
applied in this connection only or mainly (o such maises of 
v^table remama ascool lignite and peat Moulds are raMlies 
in sedimentary rocks which svere originally occupied by foasils, 
the latter having been subsequently removed by (he percolation 
of water contaming a solvent of the fossils but not of the rock 
Imprints do not differ materially in character from moulds, the 
former term being usually apphed to impieosiont left in the rock 
hy thin substaiv es like leavei of plants, wings of insects Ac 
oner their removal by decompcwitK^ Sometimts however, the 
moolda of shells and other foasils have been reduced tr- ■‘— 
character of imprints by the extreme presaua to which the i 
containing them have been subjected Casts are countupaits of 
foasils, having been produced by the filhng of moulds with 
aabdance other than that of the original fbsal These ore tl 
pnnapal cgnditioni m which fomiU occur or by which thn are 
represmted. but one occasionally finds qieamens which indicate 
certain coiNbtions that are not folly recogmsed m the foregone 
clesLnptMHit. 

IByCharleiA WUw (Atatraef of a Mrim of aigiit m 
•be lUport of the vallad Sisim National Mastose) 
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_ regards the use of the term formation, m , ^ , 

the shiest assembhges of strata whKh possess < 
characteristics while ^ers designate by the tame term uiom; 
aenes of formations for which the word system has been guicially 
used That is, some apply the term formation to local or 
limited developmenta of strata, while othera apply it to such 
systems as the Devonian, Carboniferous, Cretaceous Ac This 
term has generally been omfined to the stratified rocks but by 
a few authors it has been applied to the eruptive, and also to the 
great crystalhne, rock masses In this paper, however, the use 
of the term formabon is not only confined to the stratified rocks, 
but It IS restricted to thoM assemblages of stiata which have 
common distinguishing characteristics whether they have httle 
or great geognphical extent or whether they oggitgate a few 
feet or thousands of feet in thickness Diat is the use of the 
term is confinid to those assemblages of stratified rocks 
if sedimentary origin* to which many authors have applied the 
term group and itners the term lerrane 

The f irtgomg remarks concerning the charactensation n 
forroabuns havtiictn made with special reference to those which 
are murt r less f isnliferous It sometimes happens however, 
that fossils do not exist, or are not discovered in certain 
formabons whiih are evidently of sedimentary origin This may 
have lieen ilue in some nases to the uncongeniahty as a faunal 
habitat (f the waters m which the formation was deixisiled, snd 
in others ti their failure to receive sny fossilisable remains of 
animals xnil t lanis fnm (he land In other cases thealisenceof 
fossils may have lieen due to their destruction or obliteration 
The bitter has probably been the case with many nietamorphie 
rocks and with the grab pre Cambrian senes of stratified rocks 
generally In all these eases the formations while they may 
potsess mi re i r less disbnct jdiysical characteristii s lack the 
chief charactensbcs of sedimentary formations namely the 
biological 

The octiimnce of an unfoosiliferous sedimentary formation is 
_ member f an otherwise fossiliferous senes is unusual lail in 
such a case its definibon and limitatim would lx, effectually 
accomplished by the underlying ami overlying ft rmalie ns In 

however of a great unfossiliferjus senes of stratified 

; the 1 re Cambrian it is neeessaiy to ailopt a method for 

their study and clsssification based wholly upon [by steal data 
after the met that they ore pre Cambrian has Ixxn determined 
from laological data Such a method >f classify ing md ehaiae 
tensing those unfxdiliferous strabfied roeks as they occur in 
North Amenci has been proposed by Prof K I) living* and 
afterwards elalx rated by others This great series tf rocks 
as It IS developeil m America has such distinguishing genervl 
choractensties ami such magnitude and geographical extent, that 
some geologists hxve thought it worthy of being assigned to a 
special division of study not liecause no certain traces of organic 
' have been discovered in them they have so far as it is 
known inly the indirect relation to biological geology 
. las yust laen referred to Still it is not improbable that 
those strata were once fossiliferous and that the great senea 
was once made up of formations similar to those which have 
been already denned but it does not necessanly follow 
that the divisions which are now recognisable by physical 
characteristics correspond to those formations It is ^babk 
that they mure nearV correspond to systems or to the larger 
divisions of systems as th^ are recognised in the great scale of 
the fbaailiferous rocks of earth 
The following conclusigqii concerning formations sre deducible 
from a conaderetion of the availabk mets 


.iiu. loi.nou iw. .ic shaiply defined 

exo^ aa a reault ocdidentol causes 

Their geographical lunitations are indefinite except those 
which were occasioned by shore hnes 

I To ovoid AoqiMnt rspaution tlw urm. wdoiHnlar) fecaiatioii amt 
slndAid fenaotlaa tra mad laiarchaisiaibiy whan assbad to focnatiaiu as 
datoad aboaa Tba tatas aadusautaiy roeks Mratfilad rocks tad fosaili 
ffsiws rocks ato also mad uUardha m aaMy bBlwiihaacaMwIiatmsraeanand 
SMankia ikaa w Imandad by lha two fctaar tama. 

■ Irvfi« R D CTasaBnahwoftUKarlyCMnhnaniuidl^raCsinlirian 
i Formatkxis (bavaiuh Aim Rap U S Oaol burvay, pp 371 399 ) 
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th«r toewnulatioii 
AJdwugh they ere thu» unequel to one uiotber, they oomtitutL 
the only avubtble phyMcal unit^ for local or regional rtratigiaphic 


used as umtf of the uiuvenaTUwtMiuion of tte gratified roclM 
The Reiation o* hoasii Rfuain6 to SfEUcriEAL 

tiBOWCY 

There are twomethodfcby which the itudy oflbaaili iMvlegiti 
mately be amdied to geoloipcal mvntigatiM, and the faUowing 
statement the character of thew w m part eaplanatoty of the 
reeilti that may l>e obtained by their aid (or eon\enieni!e, one 
of them may be termed empncal and the other philoaophical, 
becatue in the one eaee reaults are obtained bv exuenenee and 
m the ot^ by rcawming utxm the vanoiui nmuta tnut obtained 
Still ducnmmation between thtst two mtthoda cannot utualiy 
lie diarply drawn becauw while all eeolamcal inveatigation w 
lirgely empirical, it u always more or lees piuloaidiical Such a 
dmsion of the subject however lieudcs being a convenience 
j,i\es an opporturuty to emphasise the fcet that a large 
jutiportion 0 / the work that is done in structural w ' *'>«*1 

mainly upon the empncal ubseriation and collection nfhiolotitsl 
lUU 

Both these methodi are not only important hut indispensal le 
the ( ne nut less so than the other BoBi may be and aften ire 
usetl together but the empincal method is more largel) used m 
praitical field studies than in others liecause m such studies 
t ssils are to a large extent treated os charaetenstie tokens of 
f mutions or AS arliitrary means of identifjnng them and distin 
tuishing them from me another Such identification necessanly 
c institutes one of the first step in the practical study of structural 
geology but the subsequent study of the fossils thus empirually 
used IS necessanly more philosopiiiral 
Ihephilosophunl method of treatmg fossil remains however is 
largely applicable to systematic geology or those branches which |ier 
lam to the universal chronological classification of the sedimentaiy 
fomuittons and to their correUUon m different parts of the world 
The naturalist studies fossil remains as representatives of the 
Icng surcesvain if progntssively and differentially developed 
( iganic forms which during geological time have existed and 
liee ime eximet and of whi» succession the now existing forms 
f life consbtute only the terminal portion It is the results of 
such studies as these that the geoUgist uses in the phih snjihical 
studies referred to 

Of the two ways in which formations ire naturally charactens 
able one is phi steal and the other laologieal Phvwcal ebarse 
tensation may be direct or general that is it may be by identity 
of kmd or kinds of rock of which the formation is composed or 
1 ) Its nossession of that more general or indefamte property or 
eunditton which indicates homageny 

lormations are laologically characterised only by the fossil 
renuuns of animals and ydants which lived while they were m 
iwoeess of depisition ami the mure intimate the natural relation 
< f any of those inimals and plants 1 > the ydiyrsical conditions 
which produced a formation the more characteristic of it ate 
their remains This implies that while no kmd of feianl remains 
IS to be reiected m pnrtW studies < f structural geology, there 
IS much efifferenee in the value of the different kinds for this 
jxiiposa These differences m value will be specially ducusaed 

Much his been written on methods of dtituiguishing 
lietween fiirmatiuns of marme and hbo roanne origin, and the 
legitunate inferences that may bd draw^ from them, respectively, 
as to the tdiysical conditions w^h previiled while they were 
iccumulating It is deMittite here to present some remarks upon 
the relative value in praetical geological field work of the fbssits 
f nind in manne and non marine formations, respactively 
Thai the foanl remains of manne faunas are far more valuable 
IS indicators of the chronologtcaL divisions of the geological scale 
and of the conelatioa of its divisions m diffeieiit parts of the 
world than ore those of non manne faunas, u apparent to every 
one who is fiumliar with even the general fiicta of biolagical 
geology, but it does not follow, and it » not true, that the latter 
ire mtnnsieally le« valtiobie than art the fomier in field studies 
of practical geology For this pnmtKsl work, both manne and 
non marine fosads ate treated far the empincal method already 
expUmed, and both are fennel to chMi^rtense. the respective 


Certain eonditions however, give each on advantaga over the 
other andn different cireumstaitcas For examjdc, dw geo 
graphical range of the non marine in ve rteb rate fotstl fkmiat, 
especially thooe of fresh water, havmg been sharply deftud by 
shore bn^ the species which constttiHcd them are tothat eatent 
more characteristic of the fomiatians in which they oocur dian 
is the case with manne fiumas Certam specict of the latter 
fiuinai, as already shown usually ranged beyond the lautscf the 
area winch was occupied by eaeh fuina as a whole 
Moo manne formalionv as a rule, occur singly in a senes of 
manne ftm n a ti o n s, in which case the vertical w well os the 

f eograpbiosl nuige of their invertebrate roecies is sharply defined 
t IS true that m the intenor portion of North America there is 
a contmuous senes of fresh water formations, and that certam of 
the species range from one into another These however, ore 
— »i 1 - referred to, and they a» 


make such non manne fiiunos equal to the average marine fiuuia 
as regards exceptional vertical range of species Agam, non 
manne formations usually hsve the advantage of the presence of 
remmns of plants and of land vertebrates and invertebrates, 
whKh in manne formations are usually so extremely rare os to be 
unavailable 

On the other hand manne fiunas embrace such a wide diver 
sity of forms as compared with the non manne, and their 
progressive and differential evolution from epoch to epoch has 
been so much greater that they offer as fiiunas much more 
abundant means for the chant tensation and identaficabon of 
formabons It is clear however that the opinion which some 
geol igists have expresseil or implied, thst the fossil contents tif 
non manne formations are of little value m practical geological 
investigauon is not well fuiiniled The following conclusions 

(ormtions I turn the only true units of local or regional 
stratigraiihie classifiration their correct identification is the first, 
and an mdispensalde step m the|HBCtical field work of structund 


geology 

Altmiug 
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AUliiiugh formations as such have only a physical existence 
ineir Ixologieal characteristics are always the best and often the 
only means of their identificaUon and therefore the exhaustive 
study of fossils is of noramoum importance in connection with 
all practical investigations of that kind 

The value of fossils m this rtsiiect is as purely practical as is 
that of any other aid to geological investigation, and it may be 
rai^ available without reference to their great value in other 

"'jCThough all fossil remains ate valuable for this practical use, 
those of aquatic feunas are mote valuable than any others 

Remains of non marine feunas are of similar value for thu, 
purpose to those of manne origin 

Tiif Rhamonoi Bioicky ioSvstemaiic and lIlSTORItAI 
(.bOlOt Y 

It has licen made apparent in the preceding seeiionv that each 
case of stnictural classification of stratified rocks based upon 
fiirmations as physical units is independent of aU others, and 
that Us application is necessanly of bmited geographical extrot, 
beuMise fbrmatioM «rt ihcnwKei ihu^ hmited It thefetoire 
followrs that the structural geology of any district or region 
embracing even sn extensive senes td formations may be 
practically and thoroughly investigated as regards both wmtific 
accuracy and econimie reqmrementa mdeprodenlly of that of 
any other district or regiin esp^Iy of those regi ins which 
are not adjacent It is now to be shown how the multitude of 
senes of formations thus locally clossdied throughout the wortd 
hii\e been grouptd int » ft univcml lyitcm of dftssificftticm in 
connection with a scale having Us divisions arranged m 
chronological order ^ ^ . r 

When the fcrsnl fiiunas and floitfs which charaetense each of a 
given lenea of ledimeiilao formations are t^pared wnth those 
Wh severally charaetense the fiwmaoons of the next preceding 
and i wN-H! "g senes and the whole are systematically com* 
pored with bving fiiunas and floras, there is to be otaened 
^ong those fosrti forms when studied through an unbroken 
vertical range of formations, an order of succcasTro changm a^ 
modifications indicaUve of a general advance in laological rank, 
and also an indication of structural relatioiiship furthermore, 
when the fiiunas and floras of a given senes of fonnation^ 
compared with those of other senes m o^ parts M the w^ 
It freqeroUy appears that there is a cloeeslimlanty between th<» 
of a rirtam portwT of each senes wlwh indirotes their conreU 

tion In such cases an of biolagical rank IS to be obeerved 
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similar to that which wa» observed m the ommU case It alio 
frequently ooctin that the range «rf rank u fiwnd to be greeter in 
me or both directiooi than u to be ofaaerved m other caaei By 
such mcana a knowledge of the order of &^1 and floral, ai well 
IS of rtradgraiAical, WLceanon &r beyond that which could be 
■iblained in any one region, haa been muired 
It u upon each empincal flutaaatheaethat the early geologuta 
liaeed their inveittgationa concerning the chronological arrai^ 
ment of the ledimentary fbnnatiotta of the earth, and the grand 
reault of which wai the adoptiDn of a general acheme and the con 
itruction of a Larreiponding scale tor their claauiication Thia 
scale, which in ita nroMnt condition ii a maaterpitce of inductive 
rauomiig, neceawdly originated in Europe, hecauae it waa there 
that geology was fiiit ayatematieally atnoied, and it u> there alio 
that iti adaptation ii more complete than elsewhere 
^iUthongh the scale now in uae was eatabhahed before the truth 
of the progreMve evolution of organic forms waa accepted by 
naturalists, and when all difiineneea between those forms was 
lielieved to be due to special creations, general pragresston in 
average biologiuil rank during geological bnu. was perceived 
iht early geologuts, as well as by those of the present day . 
but with them it wasthi perception of a progressive succession in 
rwk of &unal and floral groupi of great assemblages of orgamc 
forms, and not the recognition of the principle of cvoluuon 
rherefore they sought methods of expfaumng the iiuiU and con 
ditions which they obsirvui with reference to the geolugual 
scale which they had cstsbiishcd that should •« i iml with the 
biological views which then prevailed, and which vitrt largely of a 
supernatural character Indeeil, m the aljsence of the now 
iwesalent natural method of explaining these fvets, the 
supernatural method of the early geilogists seems to have lieen 
necessary 

Ihc following deductive pruixisitions which now remind a 
naturalist of the articles of a creed more than of a statement of 
scientific principles are iirescnted as indicating the fundamental 
ideas held by the early geologists in connection with the con 
struction of tne geological scale, and as illustrating the state of 
prevalent upiniun among leading geologists upon biological 
subjects in their time It is true that no one author his ever 

K hlished these propositions m the exact form m which they are 
re prevnted, but they have been formulated from the published 
utterances of numerous authors, and from |iersnnat rtcoUee 
tions of an active paitieipatiun m geological work dunng a 
number of years, immediately preceding the great revolution in 
methods of biologual thought and investigation which has Iieen 
referred to These {)n)|xisitinns are — 

(I) Hut every sp«ies of mimals and plants, lioth hvmg and 
extinct, was speeuilly treated, and that they are, and always 
have been immutable That genera and aKo the higher group# 
into which both the animal and vegetable kingdoms are system 
atieelly divisible, are entegunes of creative thought, and that 
they also are lumiutable 

(3) That although secular exbnclion of certain species and 
even genera, occurred during every sta^ of the geologieid scale, 
at the close of each stoA, except the Tertiary, all ha upon the 
earth was simultaneously destroyed, and that at the close of eoeh 
sub stw life was at least in large port destroyed 
(3) That, at the close of each stiq[e coincidently with, and the 
divmcly ordained instrument of, the complete extinction of life, 
there was a universal physical catastrophe, and that the close of 
each sub stoM was, at least in port, physically catostcouhie 

(4) That idl life for each successive stage was created anew 

(5) That the life of each stage embraced specially ordouied 
generic, or more general, types which were distinctive of and 
peeuhor to it, and that their antnbutioa was world wide 

(6) 1 hat there was a special ordination of eharactenstic types 
fur each sub-stage, which received world wide and simultaneous 
distribution withm its narrow time limits 

(7) 1 hat no identical, and few similar, specific forms were 
created for any two or more stages 

(8) That the worid wide distnbution of the disbncUve types 
of ammals and plants which were ordained to characterise any 
stage or substage waa effected in connection with the act b) 
which thar reapective faunas and floras were created , or that 
m the ease of species not having a world wide dutnbubon the | 
typical integrity of feunas and floras waa preserved by the intro ' 
(luetion of fepresentative— that is, chtefy similar— but distinct 
species 

(9) That by creative design the average biologKa] rank of each 
new creation was higher thM that of the next preceding one 
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(10) 1 hat upon the fomliaable parts of the animals and plants 
which were created for each stage, and upon thoae de«g^ to 
characterise each sub stage, was impressed not only their own 
structural features, bat lecognuable evideiice of their duono 
lom^ ordination 

These propositions represent only those viewrs of the pioneer 
geologisU which pertain to biological geology Other views 
which were held by them are unassailable, even in the light of 
the present advance of acieiice, and their biological views are 
not introduced here for the purpose of dupangement, but to 
that they gave oiigm to certain erroneous methods which 
are in part retained os an inheritance by some pakeontologists, 
even though they oetensibly accept the pnnci^ea of modem 
biology 

The foregoing propositions relate to what were regarded by 
the early gtnlogists as fundamental ideas in the construction <u 
the geological scale, while the following relate to those ideas 
which ore now held to constitute its true basts because they 
only accord with natural laws These are therefore essential^ 
a euunter statement of the jireceding propositiona , bat the 
pnncipol object of their prejnTatinn is to p|^t out the true 
relation of biology to systematic, historical^ and correlative 
geology They consist largely of the statement of certain of 
the jHincipks involved in the theory of organK evolution, loit 
they are by no means intended as a fall statement of those jinn 
ciples nor are the) presented for the purpose of either discuss 
ing or defining them as such Hiat is the statements are made 
not for the jmrixise of formally enunciating these principles, hut 
for the purpose of making praclieal application of them to the 
subieet in hand Such of these have b^n selected for statement 
iml commint as sre lieltevul to be accepted by all naturalists 
who admit the truth of organic evolution, and such application 
IS nude of them ts will necessanly commend itself to sll gMlogists 
who admit thst truth ami its applicability to luological geology 

Ihcse propositions are not mtended to embrace the whole 
range of biological geolo^, but only such of its leading pnn 
ciplcv as are disiussM in these essays 1 herefore a certain lack 
ol immediate alesancy will appear m the order in which they 
are stated 

(i) All sjiet ICS of animals sml plants have originatetl genctii 
ally from pre existing flirms, and therefore all are more or less 
mutable Ok rej,artls their reproduition These together with 
the vanouv divisions higher than species into which the animal 
and vegetable kingdoms are divisible, have respectively acouired 
their distinguishing charactenslu s by differentul oml gradually 
progressive evolution Jhe extinction of all species and other 
divisions of the animal and vegetable kin^oms which hss taken 
place during geol igieal time, W always been l>y natural means 
and in mco^ance with nstural laws ft has generally been 
secular snd gradusi, liul in many cases locally or regionally 
accidental No imiversa) extinction has ever occurred 

( 3 ) Coincident with the progress of evolution, notwithstanding 
the retanlation, mertion and even degradation that have occurreil 
slong certain lines, there has lieen during geological time a 
general average advancement m luDlagical rank of animal and 
vegetable forms, evidenee of which is afforded by certain 
charactenstics of their fosul remains The evidence of this 
general advancement constitutes the ultimate standard of 
measures of geological time as a whole, and the principal means 
of aseertaimng the order of fall sucees^n of the events whiih 
attended the prodiKtion of the stratified rocks of the earth 

(3) The chronological fimtures which fossilk poascas are not of 
a speoal character as such, but they are among those upon which 
their biological classification u nased, all of which features 
have lesultM from Ixith pr o gremvt and differential eiolution 

(4) The average rote of progressive evolutKm for the different 
branches or divisions of both the ommol and vractable kingdoms 
has not been the some for each in all parts of the world, nor the 
wme for all in any one part of the world, dunng all the time 
they have coexistM 

(5) The rate of diflerenbal evolution among the forms con 
stituting certain divisions of the animal and vegetable kingdoms 
was neater than that among thoae constituting other divisions 1 
and It was gieater for some of the members of a given division 
under certun crmdltions than it eras for other members of the 
same divisuo under other conditions 

(6) The succession of gradual mutations, in the development 
of the leading ctassificatory features which diaractense certain 
groops of fos«] forma, was not necessanly concurrent with con 
secubve portions of time 



NATURE 


3^1 


JoLV n, 1895] 


(7) The ptopcM of teeular extinction of (pecMi and other 
divMione of the eninud u»l refeuble kinfidonu, including the 
typM which ipecMlly characterise the varnnu ktages ana mb 
atagei the geologu^ icale, wa« accelerated b) adverke changex 
of eti\ ironing comutioiu, and were retarded by a continuance of 


change* of 
I to which th 


. - . „ ^ by 

which occurred within the 

they were redueed b} approaching oecular 

,J) The geographical diitnbution of specie* within the time 
hnuth of the stagn and Mib-Mages of the geological icale and 
consequently that of the dutinmishing types which the ipeciei 
conititutc has been eflfected b) natural mean* Such means 
included not only locomotory and mechanical dupenion within 
those tune hmiti from one ongtnaJ centre which was then the 
terminus of an evolutional line, but at leait in the lame cams 
survKal m sanou* regions hf separate esolutional lines from the 
fimnas of preceding stage* and sub stages was also included 
(0) The animal and vegetable life of each stage of the 
setuogical scale was m the aggregate different as to its forms 
from that of all others, and ea^ stage and sub stage was further 
specially chonictensed by certain genene and also more general 
types or peculiar groups of apecies Ihese types howeter 
Mere not necessaitly confined withm absolute time nniits 
(10) Although movements and displacements of the earths 


M. have from time to time occurred over larm portions of 11 
■ gingltsi’ 

causing grat dc 
"“'istro^ of t 


surfime arresting sedimentation or changing Its character and 
It destruction of life there has never been a urasersal 
if that kind On the contrary dunng all the time 
ns eonditions pasailed 111 tny given area conditions 
congenial to the esisteiice and perpetuit) of life prevailed 
other and greater areas 

The second of the two sets of propositions show that eerfain 

if the views held ly the ear* * ‘ '* * * 

assumed the univ tikally sharp 1 . . 

geological scale were radically wrong Stdl, it w evident to every 
one 1^0 IS femiliar with modem geological hterature that those 
views have continued ti exert an adverse influence upon the 

biologicnl liraneh of geolf gietl ini * ■ *' *“ ' " 

becnforoudl) rejected even by t.„ ... 

fluenced bj them Ihe early geologists adopted methods of 
investintuin which were consistent with theu biological views 
but It has been shown that from the present standpoint of 
biology oertam of those views were so fundamentally wrong 
that the methods which were based upon them are quite 
out of place m modem investigation Still those methods 
of our energetic predeecssers have come down to the 
ixesent time with such ferce and with such evidence of the 
meial correetness of the scale which they had established 
by them that it bas been diRkult for their successors to adr pt the 
inodification of methods whiih has been necessitated by the 
great subsequent revolution in biologicil thought and meth xls if 
mvestigation 

The fcets which have been stated show that while the 
scale which the early geologists established is a wonderful 
prodnction of human reasoning and the best posable general 
standard which can be adopted before a comparatively 
full investigation of the geology of the whole earth has been 
mode, It IS not and cannot te except in a general way 
of universal applicability *1 hat is while the respective stages 
and sub stages of the scale are recognisable only means of 
their charactenstK; fossil remains it has been shown that any of 
thoro eharaetensuc forms are so liable to range from one stage 
or lub stage to another that it is impossible to sharply define the 
lunits of stages, and often imposaible to distinguish sub stages in 
one part of the world os they are known in another part 
(To 6t conitnutJ ) 

SCIFNTIFIC SERJAIS 

BuOttm dt PAcadimtt dot Stwtusd* 
sene, t u No a, February 

in0oftheineebngs,thatthe 

amns in tlra New Siberia Ithuidt will aoon be pabhihed by the 
Academy In the nMantime the explorer haa vhuted Switxerland 


has fimnd m New Sibm (twined under ,<^yi containing foiail 
(temt of Ahm /hUitoM fifteen feet long), really beii« remauu 
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of the Ke sheet which covered the islands during the glacial 
penod —The yearly report of the Aimdemy, which cootains 
among other matters the ol itiune* of L Schrenck,A Midden 
dorff, 1 Schmalhausen and P Tfchej^helf whom the 
Academy has lost dunng the last year —The posilions of 140 
stars of the star cluster 20 V ultieculie, according to meaturements 
taken from photepaphic | lates I y A Donner and O Backlund 
(in (•erman) The measurements were taken on two platea, one 
of which had been expoMd f r twenty minutes only, and the 
other for one hour and the accord between the ti **' 


ments of Schultz attains on the average o 040s m R. A and 
-o* SJin U —On the diflercntial equation <(y/dv ■ l + R(x)/y, 
by N Sonin —On a new ent iptnc phenomenon by S OinelT 
— Note on the last mathemalu conversation with P L Ische 
bycheff about hia rule f r finding the approximate lenmh of a 
c^ and the means of extending the method to curves of double 
flexure (all three in Russian) The ephemende of the planet 
(108) Hecuba by A kondratiefT 
Vol u No 3 March 1895 —\ early reportsof the Philological 
Section of the Veademy and of the committees for the Boer 
premium, which was awarded this year to the Tomsk Professor 
bogcl, for his researches int > the histology of the nervous sys 
tern and to Prof Danilevsky for researches into the comparative 
study of parasites in blood, and the Lomonosov premium which 
was awanled to A kaminsky for his work on the yearly march 
and geographical distribution of moisture in the Russian empire 
m 1871 90— On the I ciscids observed in Russu in 1894 (in 
I rent h) by Th Bredikhine Phe observations were made by 
several oliservers at Odessa and at kieff It must lie remarked 
that the observers have had difficulty in ohaervmg the meteors 
the course of which made a sharp angle with the direction of the 
vertical line and this circumstance is probably not without si me 
influence uixin the determinauon of the radiant point The 
meteors observed on )uly 24 afi and 37, seem to belong to 
a meteoric stream other than the Perseids Combimng the 
results I r this year s observations (which are given m fell 
m thirteen tables) with the observations of the preceding 
year and calculating the elements for each of the radiants 
the anthor secs m them a confirmation of the theoretical 
results he amved at m his paper on the Perseids of 1893 
the values of the inclination (1) of the centres of radution — 
with the exception of the three first, which are somewhat un 
certain — are all below the value of 1 for the comet of 1866 The 
avernm value of 1 before the epoch (August 10 5) is 60*, while 
ufter tW tmu> it is i nly 56 , 1 ut this decrease cannot be con 
sidered as quite real on account of the said uncertainty in 1 fir 
July 34 37 An inspeeti n >f the charts shows that a condensa 
tion of the radiation is taking iiloee towards the epoch which 
fidls on the night of the loth t > the I Ilh, as seen from the obser 
vations made in Italy by P Denra Ihe anthmetical average 
ef the coordinates of the three chief raduuits of August 10 
area 48*48 and >=56° 30 we have /•63 33 £=36 51 
1=64* 8, j-73* 8 and Ks* +34° 4 The volueof * corresponds 
to the radiant if the comet of 1866 Considerable variations 
appear in the elements n and a the penhelium is disjdaced in 
the direction f the orbital motion of the meteors In a sub 
sequent memoir the author proposes to take up the theoiy of the 
subiect and to evaluate the secular vanaUons of the geaeraling 
orbit of the comet, and of some of ita denved orbits — On the 
best means of representing a surface of resolution on a plane, a 
mathematical treatment of the subject, in Russian, by A A 
Markoff On the lihiit values of integrals, by the same — I isL 
of the works of P L Tachclmhefr — On the methods for cor 
rectly determining the absombe joclmation by means of the 
mducticm inchnator, and the degree of exactitude lately ob 
tamed with thu instrument at the Pasdovsk Observatory by H 
Wild (in hrench) — The non periodical vanabonf m the quantity 
of precipitation at St Petersbuig, by b Heinu (m Kusaian, 
summary in French) — bphemende of the planet (309) Uidon 
by Mme bugfoie Maximoff Detomunation of the magnitudes 
of the ftara in the star cluster 30 Vnlpeculie, by Mme Mane 
Sbilow The diameters were measured fry the mtciumeter, and 
the cofieqioiiding m^itudes were calcuUted by means of 
Charlitr’a foramla — one sum, a mathematical note (m 
RusMon), by I Ivmnoff 

The lumber* of the ftotrmU of Botamy ibr May to July 
contain, beude* mete teanical paper*, one on tne genu 
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by l)r D Pnun, m d«ienptian of a new qieoet of 
Jityofsu, utd of B pecnluur mode of giowth u another apecies, 
by Mua E S Barton , an account of Ibaml plant remaina m 
peat, by Mr A Oepp , and a deaeriptian of a Uikc number of 
new ipeciea of Orchtdacem, bv Mr A. B Kendle, from the 
planta by Mr Scott Elhot from Tropical Afhca 


SOCIETIES Aim ACADEMIES 

London 

Royal Society, May |6— “The Complete Syitem of the 
Penoda of a Hollow Vortex Ring " By H C Pockhngton 
May 3a— “ The Kinematics of Machines. ’ By Prof T A 
Ilearsoo 

In this paper it u shown that all «««<»hiiw> movements, however 
complex, are denved from the asso ci a t i o o together of some of a 
comparatively limited number cS lands of simple motions, which 
take place b^een consecutive directly connected pieces 
Certain geometrical laws are enunciated, from which are 
denved the conditions neceaHwy far the association of those 
motions together in one machine It is shown that those laws 
preclude the existence of certain combmations of motioni By 
attaching to each land of motion a suggestive symbol a method 
of expressing the constitution of a machme movement by a 
simple formuTs is proposed, whereby similanties and differei^ 
between machines may be exhibited at a glance 
The author commenus liy eonstdenng a mechanism, consisting 
of four bars umted m one continuous linkage by faur pins whtcn 
have parallel axes By unagimng the length of the links to 
under^ vanation from seru to infim^, it u shown that thu 
mechanism is representative pi all the sunpie plane mechanisms, 
and, by im a ginity other vanabons to occur, it is shown to be 
representabve of still further classes of mechanisms, in which 
the parts do not move in or parallel to one plane In this the 
relBbve mobons of consecutive pieces are dlher tuming, when 
one piece revolves completely armuid relabvely 1 1 the oUim, the 
representative symbol lieing the letter O, or swinging, when one 
pim toms through a lunited angle relatively to the adjoining 
one, rejiresented^ the letter U 

o <h»p Q Q 

o c,«, ^ Q 


By the application of the governing laws ta_^net com^ 
bens axe found to be possible, and only 14 They ore exhibited 
the following formuke, m whidi a large O associated with a 
small o NgiuSes that in one case adjacent Imks turn relatively 
to one another so as to conbnuouiiy increase the angle between 
them, and in the other to contmuoiiily diminish the angle The 
doable O sigmlics that two complete revdubons accompany one 
complete to and fro swing or slide 
Amlyliig Renleoux's principle of “ Inversion ’’ it will be seen 
that 3a, and only 3a, dutinct machme movemenU can be 
(farived ftom the above 14 mechanisms. Those from the tome 
meclwDism arc distinguished Bom one another m the formula 
^ usmg a thick hne for the frame Imk hor examjile. 


€5 


signifies a machme movement bke that employed m the 
crank and connecting rod engine 


|0~O\ IS exemplified in the oocillating engmc much used in 
paddle wheel steamers 




IS found m Slannah s jiendulum pump, and 


ijuadrupled u tht movement adopted by Kigg 
desi^ of his high speed engine 


the 


The author next discusses the rdation of cams ami spur wheel 
mechanisms to the foregmng kinematic chains, showing that 
they are the result of the suppression «rf one of the previous four 
imks and the amalgamation of the two ai^ommg ample motions 
mto one more complex A comparison u also made with belt 
gearing and expresuve formulx suggested 

The author then passes to the considerabon of nuurhines the 
parts of which do not move parallel to one plane 
The fust 13 of the previously menbon^ mechanisms have 
their counterpart in mechanisms the parts of which move 
parallel to the surface of a sphere Iiuokesjomt is the best 
known ex-im|ile The 14th eonsisting of 3 slides csnnol be 
adapted to s sphere but it can to a cylinder and from it are 
derived 4 posMble screw mechanisms 
The remaining mechanisms consist of those m which the aves 
of the luming and swinging motions neither meet nor are 
jmrallel 1 hey include the motion whmh occurs at a liall and 
socket joint The method of classification 'iienrding to the 
propped scheme is summarised as follows — 

kU simple machine movements may be ranged in four div isi ms 


o-pQ Q S Q 

" -r n a a D 0 

The first law enuneuted which ^erns the association of the 
O and U mobons, u founded on the geomelneal fact tbit the 
sum of the four angles of the quadnlateral is constant After a 
complete revolution the angle between the bars is considered to 
have been increased or diminished by ax 

hrom thu it u impossible for only one motion to be turning 
and the other three swinging, otherwise the sum of the four 
ancles would increase or deciease hj ax each revolubon 
The secemd law, which governs the association of the mobons, 
hss to do with the proportions between the length of the links 
necessary to permit oi complrte turning Thu u founded on 
the fimt that one side of a tnangle cannot be greater than the 
sum of the other two broro these two laws together it u 
shown that it u unposaible to have two Os altemsting with 
two Ua 

Next It u pointed out how the U motion may he provided fur 
by constructmg a circular slotway in one piece, and shaping the 
other piece to lit the slotway, so that by imagining the radius fA 
curvature of the slotway to be indefimtely increased a relaave 
movement of lecipfotabng shding motion, represented by the 
svmbolicat letter I, will be subsbtuted fix the swingum motion 
u. A aWe beiM conceived to be a swing through a tero oi^ 
about ok infinitely distant centre the previousty menbooed lawa 
will toassociabonB cootanung I mobons, and it will ftdlow 
dial a conbtnation of three slides and one swing is precluded 
by the first law r 
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(1) Consisting of plane mtchanivmv in which th( piecix move 
in or parallel to the surface of a plane 

(2) Sphencal mechanisms in whu:h the pieces move in r 
parallel to the surface of a sphere 

(3) CylmUncvl metbanisms in which the |ueces move in or 
parallel to the surface of a cylinder 

(4) The remainder, to which the name eonmdical mechanisms 
IS given in whmh the axes of the swinging and turning motions 
neither meet nor are parallel 

The mechanisms in each of these divisions are classed m tw i 
subdivisions 

Subdivision S with surface contact of cunsecuUve linki 

Subdivision P, with point contact of consecutive links. 

The mechanums m each of the eight subdiviaioas ore still 
further subdivided into combmations The combmatmiu of ix, 
2 n and 3n are exhaustively enumerated, and it u suggested that 
an extension of the methods of applying the geumetneal laws 
would lead to the prejmrabon of on exhansbve list of the 
possible combuutUons in the other subdivisions The combina 
boos are still further subdivided into inversions according to 
Reuleanx s pnndple of the inversion of a machme 

Lastly, the sutiwr proceeds to show how the foregoug con 
siderabons assist m the analysis of commnd mechuusms It 
u assumed that praebcally all compound mechamsma contom a 
conbnnons mechamsm A, of not more than four links, from 
which defirateness of relabve motion of all the other Imka is 
denved Any two Imks of Am their exset length, or fooger or 
shorter, may ne adopted to fimn with tsro new linka a second 
mec h a ni s m B, snd any tsro of A or B, or one of A and one of 
B, may be adopted to fimn snth two still fiirther added Imks a 
third mechaiusm C, and so on In this way a definitenesa of 
relabve motion of many hnks m a eompound medtenum n 
denved The notabon lends itself to a dear exhibitian of the 
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hor fijund the condition of the penphenl luynseal 
hM ptacticallT no cSm on the lewlt obtuned t^ 

I nervoui mechenum, for abductioa at addoction of 


Tone ao — “ The Inftnence of the Cerebiml Cortex on the 
Lannw ” By Dr T S Rwen Rnnell 

The Mithor found the comUtm of 
apperutni ' 

tnecenuml 

the vocal cord* renilted on excitation of the a p propr i ate area of 
the centuBl cortex, irretpective of whether abdaetKin rw adduc 
lexdtatumof the recurmt laiyngeal nerve* 
in roe *Biiie biudibi No evidence of unilateta] lepeowntation 
of the pMvement* of the vocal cord* in the cerebral cortex was 
obtained, although this point was texted in varuu* way* Nor 
we* It fo^ possible to inhibit the abductor muscles by exmta 
tion of the corbcal centre of their anb^onists the adductors 
It was found that both in the dog and cat thm existed a focus 
excitation of which resulted in adduction of the vocal cords, and 
another near to this stimulation of which resulted ui abduction 
of the cords While in the cat it was pohsible to diflerentiate 
these movements without any preliminary measures being 
adopted, it was onlv after the adductor fibres of one recurrent 
laryiu^l nerve had been divided transversely that it first became 
possiUe to evoke abduction <rf the vocal cords on exatatiun of 
the cortex, though in subsequent experiments it was sometimes 
possible to evoke this movemcn on cxcitabon of the eortex of 
the dog without adopting this prehminary measure The other 
effect on the cords, which it wax ax a idle found most difficult to 
differentiate from that of abduction was acceleration of their 
movements It wax further found that on the anterior composite 
gyrus, below the abductor centre, then, existed a focus, exatatiun 
of which resulted m a clonic adductor effect on the cords, in 
which the cords wen. first brought into a position of moderate 
adduction and then thca wax added rapid short to and fro ex 
cursions On passing within the confines of Spencer x ana for 
imst of respiration it was found that in the pm|dieial parts of 
thu ana then existed three fba excitation of which affected the 
cords m different wayx The most anterior was responsible for 
arrest of the cords in adduction i < in the expiratory stage of 
their excurxii nx excitation of the focus behinn this, and corre 
sponding luxiUbh t Horsley and Semon’s abductor centre 
in the cat wax followed by arrext of the cords in abdoc 
turn r e their inspiratory position while the most postenor 
fueux which IS situated at about the junction of the 
■uitenor eom|xsile and anterior sylvian convolutions, resulted 
in mtensihesti m eombined with oceeleration of the movemente 
if the cords when stimulate I I xatstion of Spencers chief 
f x:us foi arrest of respiration on the olfiutory kibe, resulted 
in anxxl if the errds m the position they occupy dunng 
expiration in the dog, md m the puxiUun they occujqr during 
inspiration in the cat 

Physical Society, June a8 —Ur ( Udxtone, ^ ice President 
m the chsir — Mr Bowden read a n te t n an electro magnaii 
effect \ long glaxx tube containing mercury, ami fitted with -s 
small staml pipe to indicate hydroxutic pressure h, passed be 
tween the jailes of an electro magnet On passing a current of 
xbout 30 amperes through the mercury in this tube the stand 
pipe lieing turned so as to mdicalt the pressure cither per 
pendiculsr or parallel to the lines of force of the field of the 
electro magnet movements of the mercury m the stand pipe 
uLe |)lace When the stand pipe is perp^icular to the Uncx 
of force of the field the mercury rises or falls according to the 
direction of the current When the stand pipe, however, is 
parallel to the hnex of force the tneicun' always rtsti, whatever 
the direction of the current I'rof S I Thompson said there 
appeared to he three unexplained effects one proportionsl to 
the current and the field, and reversible , anothn, ladepen 
dent of the direction of the current or of the field and 
a thud, which only occurred while the current was changing 
in strength In addition there may be a fourth e&ct, whieh 
up to now has not been noticed The motion of the mercury 
column m Fig i of the paper wax in the opposite direction to 
that of the drag on a conduaor carrying the current An 
apparent nrt m iwessure might be due to a decreaae in the 
dennt) of the mercury due to the heat developed by the 
current Mr Blakesley asked u the author had noticed any 
changes in level m the merc^ Kservnirs at the ends of the 
tube The author, in his reply, said the reservoirt at the ends 
were so laige that po changes of level were appsectable — Mr 
Rhodes read a paper on the armature rAwtron m a single {ffiaie 


the 
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alternating current machine In thk nper the author gim 
mves&gatfons that were the subject dt a verbal adden£ae ti 
paper read before the SoaetT on a ptevions occasion Heinvca 
tigates the lag or lead of the b M P * over the current, and 
appliea the resnlu to examine whether the field exatation of the 
generator or the motor is strengthened or weakened by the re- 
action of the armature currents Mr Thnselmaim ex pr eased a 
hope that the author wsuld amphiy paru of his paper Mr 
Blakesley Mid the conclusiun of the author that “ dther bt twro 
alternate ennent maehmes may be driven as a motor Iqr the 
other, irrmective of their relative E M h s, ’ is not invanddy 
correct The foots of the caxe were these the h M F of the 
motor may exceed that of the other machine to a certain extent ; 
but that E M F , multiplied by the cosine of the angle of 
electric lag, must yield a product not greater than the EM F 
of the generator , i e using Mr Rhodex’ xymbols « cot f mnst 
not be greater than F Mr Blakesley gave a jp.ometncat proof 
of thu but the same proprsitiun htid been given by him some 
ten years sgo m the course of investigating the subject generally 
This was at a time when Dr John Mopkmson was, snth less 
than hix usual perspicuity, teaching that synchronous alternate 
current maehmes could not be run in ■enes with stabbty, Imth 
doing work Refnmng to the author’s diagrams Mr Blakesley 
said that in a problem involving so many elments as that under 
consideration it wxx impossible with the bnuted dimensioru of 
spoee to rwresent the results with the complete generality of a 
formula Some elements had to be taken as the indepn^ent, 
others as the dependent variables The author had consideted 
the power transmitted to the motor the b M F of the generator 
and the angle of electric Ug as independent The I M F of the 
motor wax dependent In Mr Blakesley s original dugnuns the 
r M F V ivere both considered indepmdent as well ax the 
eleanc tag, and the powers applied or transmitted as dependent 
vambles In any case the formul e |iroperIy denved fron- such 
duqpamx became perfectly ^neial and it did not appear to him 
that the change of method indicated could properly oe called a 
new theory on the subject Ax a matter of Suit diagtams baaed 
on the imlependence of the F. M i s and the elecmc lag would 
furnish a better means of ducussuig the question of the stabihty 
of the motion than Mr Rhodes plan and thu might account 
for the entire omisuon firom the lupnr of this imporunt matter 
Irof S 1 Ibompxon said it wax impossible to discuss the 
question pf stabihty till the subject of armature reaction had been 
thoroughly inveatq^ul The terms lag and lead had been used 
by Mr Rhodes m a consistent manner but this wax not always 
done and he recommended that the phase of the current which 
wrss common to both generator and motor be taken as the 
standard The author in his reply, said he agreed with Mr 
Blakesley that there sras a limit to the extent to which the- 
motor might be exated and this upper limit could easily be 
obtamed from the figuri given m the paper The question of 
armature nartion wax howiver most important, at it rni^t 
exulc the field two nr three bmex mure than the original exuta- 
tion Sincemotorx were designed to do a certain amount of worii, 
and not the work to ht the motor it was me st natural to take the 
output of the motor as fixed Mr Shelf )id Bidwell read a 
paper on the electrical properties of selenium The author haa 
contmued hu investigations < n this subjea and ho* come to the 
following conelusions (i) The cimduetivily of crystalline Se 
appears to depend pnnapally on the impurities which it con 
laiiu in the form of metallic selenides It mi^ be that the 
selenides conduct elect r lyticallj and that the influence of light 
in increasing the conduetivity is to lie attnbutul to its pro|>erty 
of fimilitating the combinatiuii of Se with metals in contact with 
It (2) A Se cell having plalinum electrodes and mode with 
Se to whmh about 3 per cent of cuprous selemde has been 
added la, even though unanneaJsd, gieaUy supenor both m 
conductivity and sensitiveness to a «milv cell made with 
ordinary Se and annealed for several hours (3) Red Se in 
contact with copper or lirass is quickly darkeneil Iw the action 
of light owing It IS suggested to the formation ot a selemde 
(4) Crystallme Sc is porous and absorbs moisture from the air, 
and It la this moisture that causes the polansotion of Se after 
the possege of a current (S) The presence of moisture u not 
essential to sensitiveness 1 ut appears to be m a *l»bt degree 
fovoaiable to it (6) If tuprous selemde u mode thi kathode 
m an electrolytic cell, and a strip o( piatiiuim the anode m 
water, ted he mixed with detached partale* of the selemde 1*. 

photo electric currents some 
n Se, are dependent upon the 
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I rcktoce of mui<<iire and tK no doubt of voltaic onpn (8) 
IVrfectly dfv Se i« below n)atinum in tbemio electric berie<l 
Irof Minclun (commun&ted) that the velenium 

cell ’ vhould bt called a veledK “renotonce ’ A 


le lemiinal m^e of olunudKiin and the other of coprar, 

ittifAt form a true cell, and might genenle an L M h when 
light fell on It He (Vrof Min^in) would like to know if the 
tuthor had tried any »uch cell in which light umply and solely 
generated on F M F He could not agree thni chemical action 


r ac>Mr(ling to the nature of the celL Air Appleyard 

isked whether the author had submitted these selenium reuit 
snees to the action of electnc uocdlations Prof Minchinv 
impulsion eellh were greath influenced by eleitric oscilla 
tiunv The great sanation In the resistance with time of 
the author s edit pointed rather to an eflect of contact between 
the selenium and the elec trodea, than to in elementary changa 
in the structure or composition He (Mr Appleyaid) hod 
recently tned to cryvtalbse a supersaturaud wlution of sodium 
sulphate Iqf electric oseillationx, os well oa by direct awks uid 
by currents of aeveral am|ieres, but no crystals could be induced 
to fonn t hatige of contact rather than change of structure, 
ippeored to him to Ik the most promiaing direction in which to 
Iniik for an adequate theory of selenium resistances Prof 
Uamscy «iid the quantity of Se libented in the electro 
lytic evpenment was much too great to he leeiointed for by 
ixygen diasohed in the water The study of Se was very 
interesting, for this substance was on the horderlarul between 
those boines in which the electric conduction was metallic, and 
those m which it vrai known to Ik electrolytic The author, in 
his reply, micl he agreed that the name ‘ sriennim cell was nut 
in ippnipnate one He had nit tne<l the effect of electric 
isnllitions —The Society then adjourned till the audimn 
Paris 


thtOMtlphate is much more aoluble in alcohol than the eorres 
pemding solid compound — On the specific heat of superihstd 
solu, by M Louis Bnuier The curve of specniic heats at 
cllflerrnt temperatures for sodium thiosulphate shows a maximum 
near the point of fiiaMn, 48° C On pirotungstic acid, by M 
L A Hallupeau —On the estimation of alumina in phos^es, 
liy M Henn Lasne A method eff precipitation of pure 
slumimum {diosidiate is desc^bed, whmh avoids the comjMUi 
tions introduced by the use of molybdate or citrate in estimating 
alumina The precipitation is ac<mm{dished by the use of 
ammonium thiosulphate On sodommonium, by M de 
Forcrand \ thermo ehemuail study On the phosphoric 
esters of allyl slcohol, allylphosfdionc acid, by M J C avalier 
— Preporitiiin and ennduetibility of new methyl alkvlcyan 
acetates by M J Omnehant —Verification of Tschermak s law 
relaitve to pligmclases, and a new process of orientation and >{ 
diagnosis of Mspars m thin plates iiy M A Michel I evj 
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by M Pimle Picard —Laws of eMinctiun of a simple weve on 
the high seas, h> M J Iknissmesq The coeftioent of cMinc I 
iHin (snth the distance) of a simple wave is inversely propor 
tumal to the fifth power of itsdemipenod 1 — On thevstimatiun j 
of minute ci^uantitiea of arsenic, hy M Ad Carnot I he arsenic 
IS separated m the usual manner as sulphide, this is dissolved 
in free ammonia and treated with silver nitrate and hydrogen 
iieroxide solution is then preeipitated by bismuth nitrate, 

followed by ammoma, the iccomiianying Insmuth hydrate is dis 
solved out by nitnc acid (iV nitric acid of sp gr l 33), and, 
tinallv, the bismuth arsenate is dnediat no and weighed — 
Tmflies (Terffis) from Morocco anil Sardinia by M Ad Chatin 
Comparison of the heating of the niusedes in the coses of posi 
live and negative wrOrk by M A Chauveaii During nem I 
live work, descent or lowering, the temperature of the muscles 
concerned sras raised to a notably less degree than dunng cone 
sponding positise work, ascent or raismg — C ontnbution to the 
study of arable soil (Quantities of air and water contained in 
clods of eonh, by M 1* P Ifehfrain —On the prodwas of 
oxidation of benryhdenecamphor and ben/ylcamphor Nitixi 
sate or nitronitnte of benrylidenecomphur, by M A Haller — 
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directly from the earth’s lurfiiM, by M,’ Schrader —On curvet 
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at each pmnt to the surface, by M L Coiserat —On linear 
eqnationi to the denved partiols, by M ftienne Delassus — On 
the integmtum of ordinary differential eiiuatioiw, In M Alf 
Cinldbeig - On the propagation of lound in a cylintuical tube, 
by MM T Violle and Th Vauber —On the apparent attioc 
turns anil repulsions of electnfied conductors in a dielectric 
fluid, by M Gouy Phe apparent forces exeicued between 
condnctorl with given charges in a liquid dielectric result (i) 
from their mutual attractions and repuhnons, the Mme os m a 
vacuum, <a) from the hvdroatatic preswre nsqduced by the 
force whioh attracts the ilieIec.trK m the sense where the. intenaty 
of the fieM ineteotet mott rapidly>— Mew method of measure- 
ment of deianc capacities baacxl on the sensitiveness of the tkm, 




CONTENTS PACK 

The Teaching of Pathology By Dr A A Kanthack 241 
The Natural History of Aquatic Insects 242 

Our Book Shelf — 

•The, Roy d Natural History 

Bmnhes “ Cours 1 lementairt d Htctnutc 243 

Browne ‘ Off the Mill 'somt Occasional I’aiiers 243 
Letters to the Editor — 

A Cyclonic Indraught at the. lop of an Vnlic) clone 
( H i(A Diagram ) -H Helm Clayton 243 

1 ffecls of a Lightning F lash in Btn Nev is Oliservntor) 
William 8 Bruce _ _ 

The Kinttii. Theory of (tases —OH Bryan, P R 8 244 
\n Abnormal Rose, — Newnham Browne W 
Sotting Hemsley, P R 8 *44 

Mineialised Diatoms - W H Sbrubsole 245 

Sir John Lubbock and the Teaching University for 
London 

The Electrical Measurement of Starlight (lUus 


Funeral of Profeasor Huxley 
Notes 

Our Astronomical Colaaui:«w 
Short Period Venable Stars . 
The Nice Observatory 


NO 1341, VOL. 


252 

asa 

The's^aPisieVin Nati^ (lilustnUtd ) By 

J Norman Loclgrer, C B , P R B 353 

the Fluonscenoe of Argon, an^ »tt CombinaUon 
with the Eltments of Bensene . ass 

The Kefarm of our Weighta and M«f surea 256 

Science in the Magaxinet ••••,• • *57 

The Relation of Oology lo Oeologteal Investiga- 
” tion By Charlet A white aj* 

Sbitnmfle BMiali . . aoi 

Bocktias and AeodenMA . • • • ^ 

Booka, Pamphteta, and SarlaU Rtealvad 264 



NATURE 


265 


THURSDW, JULY 18, 1895 


ANALYSIS OF OILS, I-AT\ AND {VAXES 
CMepttceU Anaiyns of 0 th, F «/r, and {Faxes, and of the 
Commeraal Products derived therefrom Prom the 
German of Prof Dr R Benedikt Revised and en 
Urged by Dr J Lewkowittch, F I C , ( C h (London 
MacmillM and Co , 1895 ) 

T en or twelve years ago, the analysis of oils was 
one of the most neglected branches of anr'ytical 
chemistry How the study of it has been taken up and 
develop^ since, may be gathered by turning over the 
670 pages of this excellent \olume, thi first English work 
devoted exclusively to this subject The information 
existing in 1882 was comprised within 140 pages (much 
smaller than these) of Allens “Coi^mercial Organic 
Analysis’ In the second edition of the same work, 
published in 1886 the subject msttcr had grown to 318 
pages Benedikt s “ Analyse der Fette und Wachsarten, 
second edition, published in 1892, upon which the present 
work IS based, contained 460 pages, and as the literature 
of the subject has accumulated since then, at an in 
creasingly rapid late, it is evident that a new volume was 
demanded, the preparation of which could not have 
devolved upon any one more capable than Dr lew 
kowitsch, whose practical experience in, and vatuible 
contributions to, our knowledge of this branch of chemistry 
are well known To regard this work merely as a trans 
lation of the work of Dr Benedikt would, obviousl), be 
absurd As the author points out in the pre&ce, every 
page bears evidence of the aheratidns and numerous 
additions which have been made Obsolete processes 
have been abridged or entirely omitted, and the new work 
of the last four years has bwn sifted, and all that is of 
value has been incorporated, including a large number of 
the author’s own experiments and observations hitherto 
unpublished Benedikt s arrangement of the subject 
matter has been generally adhered to, but an improve 
ment has been effected by transferring to the end of the 
book the chapter on the analysis of soap, candles, glycerine, 
and other products of the fat industry 
The first two chapters contain a description of the 
sources and chief properties of the various acids and 
alcidiols obtained, or derived by oxidation, from the 
fats and waxes, foUowcd by an account of the chemical 
constitution and the chief chemical and physical characters 
of the oils, fots, and waxes themselves Commercial feu 
and oils are not pure neutral bodies, but always contain 
mote or less free fatty acids which, for some purposes, 
dtmreciate their value The percentage of firee acid is 
luiNe to mcrease on kedping, and it was unUl recently 
believed that the development of rancidity was connected 
with this change But Ballantyne has disproved this 
by showing that an oil may become rancid without 
becoromg acid, and HeyenW has provsd that the 
converse may also be true The discovery, by Kirchner, 
of micro organisms in poppy seed oil, lent support to the 
view that ranadity might be the result of a fiennentatam 
process , but Ritsert shosred that a fist which had been 
stenlised by heatmg to 140'^ C , migh^obse«)tiently become 
rancid if exposed to hght and air Im latter investigator 
has also shown that moisture is by no means essential, 
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and he has finally concluded thaf rancidity must be due 
to the direct oxidation of the oil or ftit by the oxy^^en 
of the air acting in presence of light 

Chapter iii describes the determination of water and 
other non fatty admixtures, and the preparation the 
pure fat for analysis Ihen follow a chapter on the 
physical properties and methods of examining fats, and 
four chapters on chemical methods In the two next 
chapters the application of the foregoing, and some other 
methods, to die examination of fats is discussed, and 
dau obtained by submitting the various oils, fats,&c, 
to examinatum by each method are collected and arranged 
in tables This, however, is hardly shown by the head 
ings of the chapters Thus, chapter iv , which is headed 
“Physical Properties of Fats and Waxes,’ should rather 
be “ Physical Properties md Methods of Examining 
Fats and Waxes ’ , and chapters ix and x , headed 
“ bystematic Examination of Liquid and Solid Fats ind 
Waxes, ’ with the sub headings “ Physic d Methods and 
“ Chemical Methods, would be better entitled “ Applira 
tion of the foregoing Methods to the Systematic Ex 
amination, ’ &c , with sub headings “ Application of 
Physical Methods and “ Application of Chemical 
Methods ’ 1 hese eight chapters are admirably written, 
ind the value of the information given is greatly enhanced 
by the able manner in which each method is discussed 
and criticised The completeness of the treatment shows 
how thoroughly the author has ransacked the literature 
of the subject Unfortunately the ttsk of reading and 
sifting papers is rendered heavier than need be by the 
growing tendency to rush into pnnt with trivial and ill 
considered observations "Thus, “ the excellent Reichert 
Metssl process has not escaped the fate of nearly all 
modem methods used in f it analysis ’ (there is no need 
to hmit the statement to fat analysis, as the literature 
of steel analysis would show), “ vi* , to receive at the 
hands of numerous analysts a number of supposed 
improvements, most of which are altogether insignificant 
and hardly offer any advantage whatever” Again, re 
femng to the Hubl process “ Fhe chemical literature 
of the last few ycais contains numerous papers by various 
authors purporting to giv c improvements or modifications 
I of the onginal method Most of these refer to minor 
and unimportant points, and some of them even reproduce 
methods which Hubl in his cl issical paper has rejected 

For the detenmnauon of unsaponifiable matter, the 
author recommends petroleum spirit in preference to 
ether, but be very rightly insists upon the necessity of 
carefully punfying and rectifying the spint used If this 
IS not done, some of the lighter mineral oils occasionally 
used to adulterate rape oil, for instanctg may be lost, and 
for that reason I prefer to use ordinary ether, which can 
be completely expelled at a very moderate temperature 

For the determination of resin, TwitchelPs process is 
recoirunended as yielding the best results, but no process 
yet exists by which resin can be determined with absolute 
accuracy 

“ If a correct method of determining accurately the 
oxygen absorbed were known, it would be possible to 
class the determination of the drying power, or, as it 
might be called, the 'oxygen value’ amongst the quan 
titauve reactwns ” Such an addition to existing methods 
would be of the greatest value m the examination of the 
N 
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vanous oila fratn Lrucif(|;rous and other seeds ^^hlch now 
pass under the name of “ rape oil ” 

In the eleventh chapter, whiA extends o\cr 273 pages, 
the natural oils, fats, and waxes are bystematically 
arranged and separately described, a very excellent and 
most valuable feature being a senes of tables appended 
to the debcnption of each oil, fot, and wax, giMng the 
physical and chemical constants (i) of the oil itself, (2) of 
the mixed fiitty acids and (3) of the wax alcohols It is 
a pity these tables were not arranged so as to be readable 
without having to turn the book half round, which might 
have been done by cutting each table in half No less 
than 106 oils, &c , are thus separately described, and 
their physical and chemical constants are collected and 
arranged in about 175 tables The usefulness of these 
tables to the analyst cannot be over rated, though it dues 
not appear to be clcir in all rases by a hit method the 
melting and solidifying points of tlie fatty acids were 
determined 1 he “ saponification values * are expressed 
per mille, and the iodine and other values per cent , but 
there is no reason why the simpler pUn of expressing all 
the quantitative values in percentages should not be 
adopted The section on butter fat, the analysis of which 
was the first to be placed upon a scientific basis, occupies 
twenty three pages 

In ch,iptcr xn the analysis of the riw materials and 
products of the fat and oil industries is treated, and in 
the concluding chapter some examples of the interpre 
tation of results arc given , but space does not admit of 
further reference 

This book IS unique the anilyst will find in it prac 
tically all the available information upon the subject up 
to date, with full references to the onginil papers , and it 
will increase the author s already high reputation 

L \KtHBuri 


TRACES Ot A DELUUE 
On Ctriatn Phenomemi Mongin^ to tht Close of the 
last Geological Period^ and on thar htanng upon the 
Tradition of the flood By Joseph I'restwich, DLL, 
F K S , &c (London Macmillan and Co , 1895 } 

H ad the story of the Deluge a foundation in fact , 
in other words, is it a rec ord of some inundation 
which affected a lonsidcrable area of the earth s surf we ? 
This IS the question which Prof Prestwich sets himself 
to answer in the small volume before us— a volume 
which combines a paper read to the Victona Institute 
with some of the matenal communicated to the Royal 
and the (geological Societies 

In the south of England, especially in the neighbour- 
hood of the coast, a drift is often found, varying in 
thickness from » few inches to a few fcet, whith consists 
of angular fragments of nxk with loam derived from 
adjacent higher ground, and lies on the slopes of the 
hills and at the bottom of the valleys Frequently it is 
absent, but where hollows occur in the surface of the 
underlying rocks, it has accumulated in greater quantities, 
and occMionally even exceeds eighty feet in thickness 
In some localities it rests on an old raised beach, and 
IS banked up against a buned sea cliff , in others it fills 
up fissures m the rocks In the last ease it frequently 
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contains the bones of mammals, many of them now 
extinct- at any rate in Bntain These are neither 
worn nor gnawed, but are cmnmonly broken and ^>lit. 
Its fossils, ilmost without exception, are of tenestnal 
origin Similar deposits occur in the Channel Isles and 
on the {■ rench coast, and in many places around the 
Mediterranean, not to mention others What is the 
origin of this “ rubble drift,’ “ head,” osseous or fissure 
breccia > 

Prof Prcstwich refers all these deposits to one epoch 
of very limited duration He supposes that there was 
a rather widespread subsidence, amounting, in some 
places, to a few hundred feet, during which the sea 
overflowed the lower land This was sufficiently rapid 
to make the invading water muddy , then, before the 
manne molluscs had time to establish themselves in the 
new territory, the land was upheaved by itrks (with 
intervening pausts) These sudden disturbances of its 
bed set up currents in the sea, strong enough to sweep 
heavy debns and even laigish blocks of rock, from the 
higher to the lower ground, and to precipitate the 
material into any open fissures By this tumultuous 
action the bones of the terrestnal mammals which had 
been drowned by the submergence would he dispersed 
and shattered, and it explains, in his opinion, all the 
phenomen 1 better than any other hypothesis \» man 
was living at the time, it gave rise to the tridition of 
the Flood 

An adequate discussion of Prof Prcstwich s hypothesis 
IS impossible in our limited space , but wc may be per 
mitted to lemark that it is not free from senous difficulties 
Many geologists would dispute the assumption that these 
deposits ill belong to one and the same epoch Others 
will doubt whether the sudden upheavals, which he 
postulitcs, would be adequate to produce currents, 
cipablc of moving the larger d^bns or whether the 
earth movements would suffice, as he supposes, to make 
gaping fissures Some will think that he hardly ap 
piceiates the effect of “cloud bursts,” such as may 
seen in many mountain and even lowland distriets of 
huropc, in transporting ddbns very similar in character 
to the ' head It is admitted that since this was de 
posited denudation has wrought some changes m the 
contours of the country, ind this m ly explain the app irent 
isolation of some patches of the “ he id,” w hether it fill 
fissuics or c ap tabular hills In sev eral cases the ordinary 
explanation of breccias (admitting as an adjunct the 
action of snow) seem to us moic simple than that pro 
posed by Prof Prcstwich, and his mc^e of accounting 
for the abundance of hippopotamus bones at San Giro, 
near Palmcio that as the land sank they were embayed 
between its precipitous fece and the advancing sea, and 
at last were drowned can hardly be called probable. 
Lions and hya.nas might have perished in that way, 
but the hippopotamus seems for from helpless in the 
water, and is likely to have saved itself 

We think, then, that Prof Prestwich’s hypothesis will 
be received with some sceptiusm , nevertheless, it de 
mands careful consideration as an attempt to solve a 
very difficult problem, whicE is put forward by one who 
may now be termed the Nestor rf Bntish geologists, and 
who has paid especild attention to questions of this 
I nature 
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AN hUFCTIL HlSrO/ti OF SCIENCE 
Progress of Sctente By J \ illm Marmery Pp 357 
(London Chapman and Hall Limited 1^5 ) 

T HF custom of inserting laudatory prefiices or in 
troductions, written bj well known men m works 
of science by lesser lights, w hich was commented upon 
m these columns a few weeks ago reaches the ridiculous 
in the case of this book A letter from Mr Simucl 
1 aing to the publishers is printed in the course of which 
he says I have now had time to read Mr Marmerys 
book, and find it a work of gre it learning and research 
and I can confidcntl} recommend it as dike in 
tercsting and instructuc 'What induced the publishers 
to print this purely business lettei is a testimonid to 
the bonk s gornl qualities passes our comprehension A 
book usually finds its pioper level and the effort to 
force It into a higher position by meins of a letter of 
introduction from a moio or less distinguished individu d 
must prove futile foi in literatuie scientific or othei 
wise tuthors are judged entirelj b) their own works 
Every one will recognise that to attempt to condense 
the history of sc lence into a v oluine of about three hundred 
ind fifty pages is to court failuie \ll that tan be ac 
complish^ in so small a space is to describe the well 
defined steps of adv aneement along the road of natural 
knowledge ind to exhibit the continuity of scientific 
developments Mr Mirmerj has done this with i fair 
amount of suttess After bi lefly noting the knowledge 
of the Egyptians and Chaldeans so fir back as 3000 Bt 
he surveys the successive stages in the histor> of science 
ind devotes t few lines to men ind matters of first 
rate importance in each His stitement of the progress 
made by the Arabians from the ninth to the fifteenth 
e ntunes brings into v icw the subst intial achievements 
Ilf a people wh eh then stood in idvancc of the whole 
world Our obligations to the Ai ibs are indubitible 
nevertheless few Furopean histonins have expressed 
them I* minenee in science is the highest of honours 
was a maxim which represented the beuing of Islam 
towards scientific knowledge at i period when turope 
V as ruled by monkish philosoph) and when investig itors 
were stamped as heretics 

The review of the science of the ( reek the Arabi in 
the MediiEval ind the Revival periods leads to the 
science of the Modem pienixl from the end of the 
s \teenth century to the pnsent time And here the 
luthor treads upon dangerous giound He has had 
Iierfoicc to create invidious distinctions b) selecting from 
the host of scientihc workers those that appear to him 
to have added most to the stoic of knowledge Huxley 
got over the difficulty in his address on The Progress 
of Science published among his collected essays (vol i ) 
b> omitting references to all living men and by dealing 
only with I esu Its Mr Marmeiy might have saved him 
self fiom hostile < riticism bj following the same method 
but, in that case his volume would have wanted the 
very information which is the chief justification for its 
existence His selection of names has he says, been detei 
mined ‘ by what appears typuil orn,inaltty ir the woik 
lather than by what is imposing m extent and weij^t ■ 
Here and there we fancy this ciite(ion hat not been 
applied , but in a book covering so wide a scope, such 
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deficiencies may well be excused Modem investigators 
are divided into seven groups vir (1) biologists, (a) 
geologists, (3) chemists (4) mathematicians (5) astro 
nomers (6j physicists 7) eminent practical men Short 
accounts of the ma n ichievements of the indlividiial 
workers in each giiup arc given and are fairly trust 
worthy In an appendix the names of foremost men of 
science in all the pen ids ire Ubulated and a copious 
index makes it easj to find the sketch of the worlu of 
any one of them 

Many imperfections the book certainly has but in spite of 
them we think it dcservts some words of commendation 
Ihose who wish to kn > v something about the evolution of 
scientific knowledge ind the multitude of readers who 
like to dip into a book to find what this or that man 
of science has done ma> obtiin from this handy volume 
the information they seek We could easily enumerate i 
score of names which ought to find i place in the book 
but ire w inting 1 robablv t w is because the author 
vv IS iwaie of the incompleteness of his rccotd that he 
omitted the definite article from the title of his book 


MJChOSCOPJC SlLOy 01 AtJCAS 
PeholoiQt fot Studinis m Iniroduitton to the Study of 
A cli under the Mi r s ife ]i> A Marker (Cam 
bridge Lnivcrsity 1 ress 189? ) 

T his latest iddition to tht Cambridge Science 
M inuals is intended bv the luthoi is a guide to 
the stud) of rocks in thin slices under the microscope 
In s irrtl> inothei hnglish text book on the subject has 
the treatment of rocks from the puiely petrographic il 
point of view of inicioscopie examination been so stnctlj 
adhered to throughout as in the book before us 
Microscope is almost the first word in the book and 
sounds the ke> note of the whole 
After a short introduction cont lining a few notes on 
the optical properties of mineials the luthor plunges at 
once into the s) steinatic des nption of the different rock 
species The usuil chapteix on the characters and 
methods of sepantion and detei mination of the rock 
forming minerals ire omittid iltogether for all such 
inineralogieal points the reader is refcired to standard 
works on the subje t I he book therefore coi responds 
though on i much sniallei s ile to the second volume of 
such text books is th ise of Kosenbusc h and Zirkrl 

In the classification of the massive igneous rocks the 
author divides them into plut utc intrust rand lolcamif 
but IS careful to point out that the divisions themselves 
are based upon the stru tural charac ters resulting from 
the different conditions of consolidation This classi 
fieation resembles th u if Kosenbusch but the authoi s 
intrusive groups do nit correspond exactly with the 
f'anggesteine of Rosenbuseh for he extends them to the 
basic famil> whereas even Rosenbuseh considered this 
to be impracticable In th s conncition we notice th it 
those much abused terms diabase and porphyritc 
receive new definitions Diabase is in this book used to 
designate not pre Tertiary or iltered dolerites but the 
group of intrusive basic roiks corresponding to the 
volcanic basalts, while porphjnte is applied to the 
intrusive rocks corresponding to the volcanic andesites 
The authw, of course follows the Bntish school in admit 
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tint, no i-ritenon of gcolo|{ical ag« in the nomcnUature of 
the rocks 

Throughout the book, each rock group is treated for 
the most part under the three headings constituent 
minerals, structure, illustrative examples Under the 
last heading, purely petrographical descnptions are given 
of typical examples, chosen generally from Bntish rocks 

The sedimentary rocks are treated under the divisions, 
arenaceous, argillaceous, calcareous, and pyroclastic In 
perhaps no other English text-book have the microscopic 
characters of the sedimentary rocks been so minutely 
descnbed The subject of metamorphism is treated 
under the two heads o^ thermal metamorphism and 
dynamic meUmorphism, and the effects produced on 
arenaceous, calcareous, argillaceous and igneous racks 
are separately descnbed The book concludes with a 
short chapter on various crystalUnc rocks, including 
gneisses, granulites, &c It is, perhaps, almost inevit 
able, owing to the nature of the subject, that the book 
should give the general impression of consisting of a 
senes of descnptions of rock sections , but, be this as it 
may, there can be nothing but praise for the clear and 
straightforward way in which the author has presented 
his facts, and for the wealth of new matter which the 
book contains The book shows evidence of most careful 
research into the literature of the subject, ind is in 
fact thoroughly up to date, containing many extracts 
from papers which have appeared within the present 
year G T P 


OUR BOOK hHELF 

Garden Flowettand Plante a Pnmer for Amateurs 

By J Wnght With fifty Illustrations (London 

Macmillan and Co , 1895 ) 

OnI' of the great advanUges of gardening and of a love 
of flowers consists in the met that they may be indulged 
in^ nch and poor alike 

The nch have no monopoly in the beauty of flowers, 
the poor are not debarred from their enjoyment The 
costliest orchid m a ducal garden is not one whit more 
beautiful than an Ins which may be bought for a few pence 
If a slug devour the one it is easily replaced, if such an 
accident befiiU the other the loss may ^ beyond repair 
Nor by those who look beneath the surface and seelc to 
penetrate the simificance of the diversity of form, and 
the meaning of the beauty they witness, is costly 
expenditure needed The cheapest and comnwnest 
afiord aa copious materials for reseasch and inves 
tigation as the dearest plant m the nurseryman’s price 
list Anything that will lighten the sordid conditions 
under which so many of the poorer classes live, anydiing 
that will brighten their homes and give them an interest 
in something beyond their daily toik must be considered 
as a boon « intmculable value Such a boon is offered 
by the pursuit of gardening In country districts, more 
over, where small gardens and allotments can be had, 
gardening may be made to add considerably to the 
resources of the fiunily It may be doubtful whether 
market gardening on a form scale will always be profit 
able, but there can be no doubt that the small plot of the 
labourer may be turned to good account, provided 
arcumstances are even only moderately favourahle To 
provide for the needs of small gardeners and amateurs, 
Mr Wnght has pubhshed the bttle manual before us 
The auuor is an accomifiished practitioner, and his ex 
penence as a County Council lecturer has enabled hun to 
ascertam praasely what is wanted Iw hu auditory Mr 
Wnght begins at the beginning by telliiig his readers how 
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to make a garden, how to lay down gravel walks, what to- 
grow on walls, what on beds, even what may be cultivated 
m areas fhe pnncipal categones of haray plants are 
passed in review, such as annuals, perenmals, bulbous 
plants, bedding plants, and so on, and clear directions are 
given as to their management from beginning to end In 
all this there is not much that needs cenninent from a. 
reviewer, who can only say that the little pnmer is well 
done, and excellently suited for its purpose 
An explanation of the real cause of “damping” off 
would have been of value, as the most “ practical ” of 
gardeners is not desirous of cultivatmg fungus at the 
expense of chenshed seedlings 
The small illustrations are helpful, and a full mdex 
adds materially to the value of the book 

r$me Machine By H G Wells. (London Wm 
Heinemann, 1895 } 

iNCENiousi V arguing that time may be regarded as the 
fourth dimension of imich our foculties foil to give us any 
distinct impression, the author of this admirably told 
story has conceited the idea of a machine which shall 
convey the triveller either backwards or forwards mtime 
Apart from its ments as a clever piece of imagination,, 
the story is well worth the attention of the scientific 
reader, for the reason that it is based so far as possible on 
scientific data, and while not taking it too seriously, it 
helps one to get a connected idea of the possible results 
of the ever continuing processes of evolution Cosmical 
evolution, it may be rem irked, is in some degree subject 
to mathematical investigations, and the author appears to 
be well acquainted with the results which have dmo ob 
tamed in this direction It is naturally m the domain of 
social and organic evolution that the imagination finds 
Its greatest scope 

Mounted on a " time machine ” the “time traveller” 
does not come to a halt until the year eight hundred 
and two thousand, and we are then favoured with his 
personal observations in that distant period In that 
“ golden agt, the constellations had put on new forms, and 
the sun’s he it was greater, perhaps in consequence 
of the fall of a planet into the sun, m accordance with 
the theory of tidal evolution “ Horses, cattle, sheep, and 
dogs had followed the ichthyosaurus into extinction ’ , but, 
most remarkable of all, “man had not remained one 
species, but had differentiated into two distinct ammals," 
an upper world people of “ feeble prettmess,” and a most 
repulsive subterranean race reduced to mere mechanical 
industry It is with the time traveller’s adventures among 
these prople, and their relations to each other, that the 
chief interest of the story, as such, belongs 
Continuing his journ^ to an age millions of years hence, 
nearly all traces of life had vanished, the sun glowed 
only with a dull red heat, tidal evolution had brought 
the earth to present a constant foce to the sun, and the 
sun Itself covered a tenth part of the heavens These and 
other phenomena are very graphically descnbed, and 
from first to last the narrative never fop^ into dulness 


LETTERS TO THE EDITOR 
{The Edntr don not hold hmstif rtsfensMe for o j t m on s ox- 
pmssod hr hu corrosfondonSt Notthor tern ho t m d orl aho 

■ ' 


, or to correspond with the wnters o 


Nonotscoutcdnnef m 

The Teaching Umveiaity for London 
I HAVE read with surprise your article on the UnivcrsUy of 
<nid<ai 

Probably by some accident you had not seen my reply to 
Lord Kelvin s letter when you went to prem. 1 now enclose a 
copy, and trust to your fiuniess to insert it . 

"%St famtlt Stuare, S IF t /ufy 9 
My Obak Rucxga,— I am sorry I could not namediatdy 
answer the letter which you have forwarded to me on bdadf ca 
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■only roedved it thti momliiKi >• 1 wu nwny nrom home I ob 
wve tbnt most oT thoie who hnve ngned it are (ai they them 
aelvei lay) not memben of Convocation and couequently not 
conibtuenti of mine Still, I ihould weltome any opportunity 
of CO operation with such high authorities in the promotion of 
those interests which we all have at heart I regret, however, 
that before publishing the leUer they did not give me an oppor 
tnnity of conferring with them, m which case, I think, I could 
have giyen good reasons for what I have said in my letter to 
?rof Foster I am glad to observe that the only point objected 
to IS the reference of any new charter to C invocation In this, 
hosrever, I am not askiim that tuy pnvilege which they do not 
at present possess should be conferred on my constituents, but 
onfy supptming what u now their legal rvht As the law now 
staras no change can be made m the charter without the consent 
of the graduates This right I know they hi^ly value, and it 
IS surely natund that, as their representative, fshould do my best 
to preserve it Moreover m view of the difficulty of passing a 
Bill stroimly opposed, as any Bill would be which seeks to 
abrogate the present right of veto possessed by Convocation I 
can imagme nothing more likely to wreck 4py scheme such as 
you desm, than to link it, quite unnecessanty, snth an attack on 
that nght 'V our ot>|eetion to the reference to Convocation im 
plies the behef that a Statutory Commission would arrange s 
wise charter for the University, and that the graduates would 
reject it But why should it be assumed that they would do so ? 
It has been mj proud boast that 1 represent a constituency 
second to none in education and ability and I am sure you wiU 
not on reflection, be surprised if I have every confidence that 
when any new chiuter is submitted to my constituents, they will 
exercise the rights well and snsely and snth an earnest wiA to 
further the mterests of Learning and Education 

• I am, yours very sincerely, 

••John Lubbock 

I must also ask jou to let me say a few words on your oivn 
article 

In the first place, I have not ‘ accepted the views * of those 
who altogether oppose the Keorganisation Scheme Some 
indeed of the modifications sugmted sem to me important 
improvements but that is a ser^ifieient thing 

1 ou say that Convocation m only one of the bodies affected 
In the case of the Colleges end Merbcal Institutions certain 
privileges are granted, but the Uniseruty is the only body whose 
constitutioo It is proposed to change 
At present, this cannot he dniM without the consCM of Con 
vocation, and you blame me for endeavounim to nuuntam that 
nght Your whole article assumes that the ComnussinneTk will 
make a wise scheme and then you allege that a reference to 
Convocation would wreck it llus, however, u an attack on 
my constituents and not on me John Lubbock 

High Elms Jul) 15 

The Density of Molten Rock 
In a review of lord Kelvins “Oeology, in NAluai',JuIy 
36, 1894, vol 1 p 393 the question of whether solid rock sinks 
or swims m molten rock was left open for further experunental 
evidence 

My impression u that this was in aec udance with the views 
of the wnter of the book , but if I had had proper acquaintance 
with the work of Mr Carl Barns, of the Smithsonwn Institu 
turn, Washington, I should at least have referred to it Permit 
me to do so now, and to give the references Jtttrm of 

Settnet, 1893, vol xlv pi, Phil Mag , 1893, vol xxxiv 
p I , vol XXXV pp 173 and 396 , also certain Bulktms of the 
U S Geological Survey, particularly No 103, which contain 
the moat complete account Olives J I oiioE 

The Earliest Magnetic Meridians 
In Natuu of June 6, p 139, Captain E W Creak, F R S , 
questions a sUteroent of mine with regud to this subject, as 
mbhshed in Natuke of May 33, p W I there credited 
Veatea instead of Duperrey with the first construction of the 
magnetic mandianB for the whole earth I was careful not to 
say that keates srvwM/stf the idea of magnetie meridians 
Euler, to my knowledge, about the middle of last century. 


actual direction of 1 cimpass needle Ht did not actually 
construct them, howmer if I remember correctly • 

It^ nly behef ihtn that \Lates first drew these curves, as 
bued Upon ofatervations CiptAin Craakg however that 

John Churchman deserves this honour 

So fiur as I know Churchman puUished but two magnetic 
charts or atlases, one in 1790 the other m 1794 The chart 
referred to by Captain Cresk is the earlier one if Imistakenot 
A text to this chart was also published, called “ An Explana 
tion of the Magnetic Atlas Philadelphui, 1790 It was my 
belief that thu was an isogonic chart— a chart giving the hnes 
of equal vanation— lu t a chart of the magnetic menduma 
Churuman s later work The Magnetic AtUw or Variations 
Charts, London, 179a contains chartk which, according to Prof 
Hellmann are more theoretical Prof Hellmann mentions and 
briefly describes both of Churchmans charts, and gives the 
unptMion that they art isogonic charu * 

As I have no means at present of veniying this matter, may 
I ask Captain Creak to make further examination, and state u 
Churchman s magnetic mindims are based upon observation ? 

I A Baler 

The University of Chicago, June 39 

CunouB Habit of the Spotted Flycatcher 
I HAVP been watchme at intervals during Ihe last week, 
a pair of Spotted hlycatcheni feeding their young m 
a nest on a ledge of the wall of this house The nest is 
embowered by a very free blossoming while rose I noticed 
to my suipfise the jiarent birdssgam and agam a^r taking food 
to their oflspnng mucking off the petals of he rose near the nest, 
and transporting them to an acacii tret about ten yards distant, 
where they let tht petals drop upon the ground The rose 
blossoms are now quite cleared away from the neighbourhood of 
Ihe nest, and the lawn beneath the acacia thickly strewn with 
them 

The rose flowers do not obstruct the approach to the nest, to 
which the birds havi access liy running a short distance along 
the lidgi It IS also difficult to suppose that the object of the 
birds IS to admit more sir and light to tht nest which u more 


Oder no expbnation of this cunous conduct of tlw flycatchers 
W Clemen 1 I by 

Tellack \ icarxge, Koss, Herefordshire, July 1 1 
A Bnlliont Meteor 

On Sunday July 7, about 10 45 p m I observed a meteor of 
rather peculuur character Contraiy to the general method of 
appearance of these objects, it tame into view very gradually, 
and Its motion wss w uniform and slow that its form could be 
clearly dneerned 

The meteor was double, the two components being about i* 

r t, but travelling togethir the smallrr one being ahead of 
huger The comUned magmtude svas probably equal to 
that of Venus as seen earlier on the same evening 
Some trace of trail could feintly be made out, but this was 
rendered uncertain by tht sky being very luminous in conse 
quence of the moon s pontion near the mtnduin at the time 
While visible the meteor travelled about 30* in a path approxi 
matel) parallel to the honxon, and a rough estimate of its 
position would be 


No explosion of any kind sras noticed, nor any accompanying 
sound Chari Es P Butler 

Royal College of Science, July 9 

Nesvton and Huygens 

UroN Newtons conception of the universe, space is coo 
Mered to be vosd A fluid or gas would oppose resist 
once to the motion of the phuMts, and however small 
thu resistance m^t be, it would cause a dmunution of 
the linear velocity of the pJanets The central attraction being 
unchanged, a dimmution of the hneat velocity of the earth 
1 SMCtUni PhysikslKchai Wosrtwliuch artick Mac<icU|^ 
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u lid cauw on aucmcntabon of it* angular velocity around 
tiK sun riie penoT f revolution would biki lea* time and the 
hngth of the year would gradually decrease Ohaersation 
pr ve* that this w not the case and the neceaaary inclusion is 
that there i* no asistini; medium in qiace, which must be, there 
f re coiuidered a* peri^ly sold 

1 here ii no objer tion to lx. mode to thia reasonint, so long as 
we suppoM the sun immasable in apace, which was the gener 
ally accepted belief in Newton s time But we kn iw at uresent 
that the uin, wnth all the planets, has a motion through 
space, and this knowledge ciMnges the csnditims tf the 
problem a* may be demonstrated 1^ what tallows 

In the aecompanying figure s is the sun in a certain point of its 
orbit in spoee k is the earth in a certain point of its rbit around 
the sun I^t the linear velocity of the *nn in its orbit be \ , and 
the linear velocity of the earth in its own orbit be t 
When the earth u on one side of the sun s orhit, say m f 
then 1 and r are opposite in direction and the al sc lute vet city 
of the earth in space will be \ - r When the earth is on the 
other side of the sun s jrbit say in r, then s and t have the 
same direction, and the slisolute velocity of the earth will be 
t +t 

Now It seems evident that we have here what may I e 
called a self acting regiilali m of the angular velocity of thi 
earth in lU orbit around the sun hor the absolute linear 
velocity of the earth is periodically accelerated and retarded 
and the mean veloeity would remain exact!) e nstant if the sun s 
orbit were a straight (me 

hfoat probably the suns erbit through sjnee will prove to be 
a curve If this is the case then thi psrt of the i uin s orbtt n 



the concave or outer suU if the suns crbit will lie vmewhat 
longer than the part on the convex or inner sick 
If this be so, tnen the aceeleialion on the outside part will le 
somewhat greater than the retardation on the inner side of the 
earth s orliit Thus the surplus velocity gained in each revoluti m 
around the sun, will compensate the loss of linear veloeity whieh 
the earth might suffer in its yearly orbit around the sun by the 
resistance of a supposed medium in space 
It might, however be asked Why it is that this eompensa 
lion IS so exact as we find it to lie? rnr Laploee, in his well 
known work on the Sysleme du mnnde ex(Iains clearly 
that no t hange in the {lerind of revolution if the earth ar und 
the tun has bm ubsened 

But we may quite as well wonder why the temperature of our 
bicxxl IS nearly constant and the best answer tn such questions 
u m the well known words Philosophy does not ask what 
agrees, but what is 

The suns motion m space is a discovery with fiu: reaehing 
coDsecitiences for sucnce in general , and if space be allowed a 
few other corollaries must follow upon it hor the present it is 
better to limit research U the single question as to whether 
we may admit the existence of a retistin), medium in space 
The answrer is that the disevvery of the suns motion in space 
allows us to settle this much clisturbed quesli >n in a poative 
sense 

This result has a particular value because it takes away the con 
Uadiction between two Ihei nes which are both generally admitted 
The undulatory theory of light wlueh was first enunciated by 
Huygens, supooiies the existence of on elastic medium in space 
When It 11 aemonstrated that the suppoaition of this medium 
II not incompatible wnth Newton s the^ of central forces as 
applied to our Monetary system, this must certamly beeonsidered 
as a step in advance A Hlki 

Delft, Holhmd, Julj s 
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r^£ INTI RNAIIONAL LATALOOUE OF 
SCIENTIE/C PAPERS 

T HF following report of the International Catalogue 
Committee was presented to the President and 
Council of the Royal Society on July 5, and the recom 
mendations contained in it were approved 
At the first meeting of this Committee (B ebruarv 8, 
1894), the Mcmonal to the President and Counai (July 
1^3) which led to the appointment of the Committee, and 
the Minute of Council of December 7, 1893, appoint 
mg the Committee, having been read, it was resolved to 
request the President ind Council to autbonse the 
Committee to enter directly into t ommunication with 
societies institutions, &c, in this country and abroad,, 
with reference to the preparation by international co 
operation of t omplete subject and tuthors catalogues of 
scientific literature 

Subsequently, a draft circular tetter was prepared 
which on Bebniary 22, 1894 received the approval of 
the President and Council, who Mso authorised its issue 
This letter was sent to 207 societies and institutions 
selected fiom the exchange list of the Royal Society, and 
to 1 few others It wis also sent to the Directors of 1 
number of Observatonea and of Co vemment geological 
survey to the Boreitn Members of the Roynl Societ), 
as well as to those of the following Societies — Chemical, 
(■eologicii Physical, Royal Astronomical Linnean, 
Ro>il Microscopic nl B ntomological Zoological Physio 
logic il and Mincralogicil and of the Anthropological 
Institute \ special letter was addressed to the Smith 
sonun Institution 

More than \ hundred icplics to the letter have been 
lercived scvcril of these are reports of Committees 
specially appointed to consider the suggestions put 
forw ird by the Royal So< lety A list of answers received 
up to December 1894 with brief excirpts from the more 
suggestiv e was issued to members of the t ommittee early 
tn this year It should however be added that from 
some important institutions no answer has is yet been 
received 

It mav be said at the outset that in no single case is 
any doubt expressed as to the extreme value of the work 
j contemplated and that only two or three correspondents 

? uestion whether it be possible to carry out such a work 
t IS a great gritifiration to the Committee thit the 
I matter h is been token up in a most cordial manner by the 
Smithsonian Institution the Secretary of which, in his 
reply refers to the desirability of a catalogue of the kind 
suggested as lx.ing so obvious that the work eoiiunends 
Itself at once The importance of having complete sub 
jeet catalogues and not mere trinsenpts of titles, is also 
generally ii cognised 

Some bodies and individuils take the matter up very 
warmly and urge that steps be t iken forthwith to put the 
scheme into tition, this being especially true of the 
replies received from the United States , others, whde 
giving a general approval, dwell upon the difficulties of 
carrying out the suggestions put forward , and others, 
again, ask for muic details before committing them 
selves to any answer which may seem to entail future 
responsibilitv, especially of a hnancial character 
Incidentally it may be pointed out as very noteworthy 
that over and over again reference is made to the great 
value of the Royal Society s “Catalogue of Saentific 
Papers 1 here is abundant evidence root considerable 
use IS made of this on the continent of Europe And it is 
clear that a proposal to carry out a more comprehensive 
scheme initially under the direction of the Royal Soaety 
of London is likely to meet with general approval owmg 
to the fact that the Society it credited with having 
already earned out the most comprehensive work of the 
kind yet attempted indeed, the Academy of Natural 
I Sciences of Philadelphia, USA, directly advocates the 
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establishment of a lentral bureau under the Royal 
Society and seieral otheis more or less clearly impl> 
that the) would favour such a course 

Over tnd over again, It is stated that the production 
b) international lo operation of a catalogue such as is 
contemplated is not only desirable but practicable Fhc 
Americans who as already stated tre the most enthu 
siastic supporters of the scheme especially dwell on the 
import ince of early action being t iken Prof Uowditch 
of Harvard L niversit) in parlKuUr, points out that if 
the Roy tl Society of I ondon wish to guide the enter 
pnse It ought to announce its views and put forward a 
comprehensive scheme with the least possible del i) It 
maybe idded here that he ilso urges tliat in determining 
the scope of the eatilogue i vci) wide interpretation 
should lx; given to the woid Science 

No ver) precise information as to the best niodeef 
putting the scheme into optiation s to be gathered fiom 
the replies as i whole 

It IS gcnciall) igreed that the enteipnse should lx. in 
international one Many think th it international hnanci il 
suppoi t should ind would lie accorded to it but no mi th d 
of secuiing this is indicited othcis express the viev 
that the cost m ly be met b) subs riptions from societies 
libraries hi ok sellers and individuals without ( oveininent 
ud and this s perhaps on the whole the prcviiing 
feeling among those who have discussed the matter frtm 
a financial point of v lew Hut in no case is any attempt 
made to foim any evict cstim ite of the coat 

A numbei of scientific bodies tnd institutions expitss 
themselves prepired to work in such a cause The 
Secretary of the Smithsoni in Institution suggests tint is 
the Institutiin leceivis ill the semis ana indepindent 
works published in Ameiico, a branch office might be 
established there ind that it is not impossible that a sum 
of money might be g ven ycaily in aid The Royal 
Danish Academy is willing to render is much assist ime 
IS possible It would charge in officiil of one of the 
Danish chief 1 bianes in n it ipt of ill Danish publications 
with tht tisknf editing slips and would den ay the cost 
of this work riie Siki^U d<s Viences of Helsingfors 
would furnish the cential olfice with information as t» 
the scientific w oik done in Finland The Kongl \cten 
skaps Akidenue of btoekholm would organise i Coin 
mittee for Sweden 

As reg aids language there appe us to be more inaiii 
inity than could have been expected Over and over 
igain the opinion is cxpiessed thit English should be 
the language of the subject catalogue F rei|[uent leference 
IS made to the importance of quoting titles in the oiiginil 
language ilthougn some suggest that this should be done 
only in the ease of those published in English F rench 
oi Oerman ind perhaps Italian 

Some foim of card catalogue appears to be generally 
favoured especially in America as the basis of the 
scheme the Committee of Harvard Umversity whose 
leply IS veiy full in particulai discuss this point in detail 

In an interv lew with the Committee in Match last 
1 rof Agissiz spoke ven warmly in favour of the scheme 
and of the support which it would meet with in the 
Umted States especially from libraiies As others have 
done, he strongly urged that the co operation of book 
sellers and authors should be secured Prof Agassu 
ilso expressed the view that the regular issue to libranes 
and scientific workers from the central office of eaids or 
slips which would afToid the material for the construction 
of card catalogues would form an important source of 
income at all events in his country 

From vanous sides it is urged that an International 
Congress should be held to discuss plans This is ad 
located as a first step in i reply received from the 
Ktaigl Gesellschaft der Wissensch^en m COttingcn a 
leply to which, not only as rerard^ this point but also 
in respect to the whole matter the Cofnmittee attach very 
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great weight since it cmlxidies in an official form views 
arrived at by the a idimics of Vienna and Munich, and 
by the scientific secetus of Leipsic and (jottingen, who 
have considered the m itter in common I rof A^ssu 
strongly uiged the i tiling of a confcrcnci ind among 
others who shaie this vuw Dr Gill of the Cape Ob 
strvatory in his Icitci pirticularly dwells on the great 
value of such meet ngs as the means of seeming unanimity 
of letion 

Such being the teno ir if the roi respondenct your 
Commiuce are conv in cd th it initial steps of a definite 
niture in furtherance of the scheme ought now to be 
taken 

Ihey accordingly lequest the I resident and Council 
to tike measures with tiu view of calling together in 
July of next ye ir (1896) in Internationil Conference at 
which icpicsentitives of the scvcril nitions engiged in 
scientific work should 1 h invited to attend with the view 
of disc ussing and settl ng i det iilcd scheme foi the pro 
diiction by international cu o|xiationuf complete authois 
ind subject c italogues of scientific literature 

London will probably hi found the best place in which 
to hold such i lonfeience It may be desirable to 
summon the lepiesentilivcs of the diflcrcnt countiies 
thiough their respective ( overnments ind it will 
obviously be ncccssiry thit i detailed scheme lie pre 
piled to serve as a basis for discussion it the con 
fcicncc Ihcse ind othei points will lequire much 
c insider ition befoie any iction at ill lan be taken 
me inwhile it is desii ibit that i Iieginning should be 
made during the lutumn befoic the winter session of 
the Society I he Committee therefore recommend that 
the 1 resilient end C ounril should give the Committee 
(which neludes the President ancf officcis) executive 

C eis in order th it they may t ike in the name r f the 
ety such steps as they may think desirable with the 
view of calling together the above mentioned conference 

SCIFNCJ- SC/ZO/ARS/f/PS AT LAMBRIDuE 
\\riTHIN tht pist leademical year an attempt has 
" been made by he college tutors at Cainbndge 
in consultation with representatives fiom Oxford to come 
to an understanding as to the times at which examinations 
foi cntiinre scholarships shall be held Ileidmastcrs 
have ficqucntly complained of the inten option to school 
work caused by the present somewhat haphazard arrange 
ments and hav c suggested the grouping of colleges and 
other expedients in mitigation of the difficult) borne 
of the colleges notably Cams Jesus Chnsts and Em 
minuel Pembroke with Kings and Clirt with Innity 
Hall have agreed to group their examinations candidates 
entering for the combined examination being required to 
indicate the colleges m the order of their preference 
which they desire to jo n if successful The larger 
colleges Trinity and St Johns have for various reasons 
found It impnetiiable to form such combin ittons but 
they have agreed at least to avoid clashing by fixing 
their examinations about a month apart Nine of the 
colleges offer scholarships and exhibitions for natural 
science the rest confining the competition to the old 
established subjects of classtcs-and mathematics In the 
ensuing academical yeai examinations in naturil science 
for these iwards will be held as follows at Tnmty 
November 5 at leterhouse (physical sciences only) 
November 19 at the group^ Cfaius, Jesus Chnsts 
Emmanuel- November 20 at the group— Pembroke, 
Kings — and also at bt Johns College, December 3 
at Sidney, Sussex, December la at the group Clare 
Trinity Irall January 1 and at Downing, almut March 1 7 
The value of the scholarships vanes from j^8o to j[,ip 
a year, of the exhibitions from ^£50 to ipo They are 
usually tenable for thiee or four years with a condition 
that by the end of the second year the scholar shall have 
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ipproved binuelf sufficiently in the college examinations 
Scholars ore practically required to become candidates 
for honours in the natural sciences tnpos. though the 
new meduuiical sciences tnpos will no doubt attract 
some The new Salamon ^tdandups at Cams are, 
indeed, speaallv intended for students of engineenng 
It should he added that candidates for schol trsnips, who 
are not yet members of the university, must be under 
nineteen years of age , there is no restnction of age in 
respect of the science exhibitions Though only nine 
colleges specifically offer entrance scholarships in science 
an examination of the awards to the first, second, and 
third ^r students shows that in many more good work 
in saence, as tested by university or inter collegiate 
examinations, does not go unrecogiuM 1 he large body 
of medical students, now approaching five hundred in 
number, is distributed over all the colleges, and their 
presence has apparently brought home, even to the most 
conservative, the fact that intellectual ability, high minded 
devotion to study, and soaal energy are not confined 
to students of classics and mathematics alone Thus, 
though something remains to be done in certain quarters 
n the direction of placing science on an equal footing 
with the older subjects as a fit object of college recognt 
tion and reward, it must be owned that a great advance 
has been made within the last ten years The natural 
sciences tnpos now attracts a larger number of candidates 
than any otner, and this notwithstanding that its standard 
has steadily been raised In the majority of the colleges, 
distinguished ermnence in this tnpos has been admitted 
as a qualification for a fellowship, and in not a few 
instances govemingbodies have felt the need of strengthen 
ing themselves on the side of science, and have departed 
from Cambndge custom by selectmg scientific members 
of other colleges for this honour 

The endowments for research, other than scholarship 
and fellowships, have in late years been substantially 
ncreased In addition to post graduate studentships at 
the laiger colleges, such as the Hutchinson at St John’s 
(physi^ and natural science), the Coutts Trotter at 
Trinity (physics and physiology), the (rank Smart at 
Cams (botany), the university has of late received a 
number of l^efections for the same purpose The 
Balfour studentship in animal morphology, worth Zsoo 
a year, the Haikness scholarship in geology about Zioo, 
the Clerk Maxwell scholarship m ^ysics about X185, 
the John Laicas Walker studentship in pathology £,vxi 
*3001 f'te Isaac Newton studentships (three) in as 
tronomy Liaa, and the Arnold Gerstenbeig studentship, 
for natural science students pursuing philosophical study, 
about iISS, are among these recent foundations They 
are expressly intended to foster advanced study and re 
search, and they have already produced excellent results 
The university still lacks the means of providing similar 
encouragements for higher work in chemistry, in anatomy 
and anthropology, m bouny, in mineralogy, in physiology, 
in phannacolo^, and in scienbfic engineering It is to 
be hoped that the hne of generous braefectors is not yet 
extinct, and that some of these important subjects may 
ere long receive the benefit of their munificence The 
new scheme for the promotion of post graduate study 
and research, which has received the approval of the 
senate, and now only awaits the assembling of Parliament 
for the sanction of the necessaiy statutes, will render 
such endowments opportune and fruitful 

SCALE LINES ON THE LOGARITHMIC CHART 
'T*HE advanuges of logarithmic plotting for certain 
classes of work havefor some time been recognised, 
and now that, thanks to Mr Human, logarithmically 
ruled jiapnr can be obtained ready made, the fecihty m 
such pkmng is greatly increased, so that there is all the 
more reason on this account why it should become more 
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common than it seems to be at present It may perhapa 
be well to pomt out shortly what the nature and effect of 
logarithmic plotting is, and to contrast it with the more 
common method on square ruled paper Instead of 
paper ruled in equal squares, loganthmiC paper is ruled 
first in a senes of large equal unit squares representing 
tenfold changes in the coordinates Thus two units 
represent too, three units 1000^ and so on Similarly the 
squares an. broken up fractionally and unequally into 
a senes of vertical and honzontal Imes, whose distance 
from the left or lower side of the square is equal to the 
loganthms of the numbers 3, 3, 4, &c , and these are suIk 
divided again loganthmically just in the same way that 
a slide niTt is subdivided In fact, if loganthmic paper 
IS not available, loganthmic plotting can still be earned 
out fairly expeditiously by pneking off distances direct 
from a good slide rule Ihe meaning of bncs drawn 
upon loganthmic paper is very different from that upon 
ordinary square ruled paper For instance, an inchned 
straight line ruled in the ordinary way represents the 
equation y » n + for, whereas when loganthmic paper is 
emplo>ed the corresponding line gives y -« air The 
consequence is that whenever two quantities are related 
so that one vanes as any power, positive, negative^ 
inteml, or fractional of anotner, a straight line drawn 
in the proper position and mdination represents that 
relation, the power being equal to the tngonometneal 
tangent of the angle of slope of the straight line If the 
relation that is to be represented is less simple, if the 
index changes gradually as either of the coordinates 
changes so that a curve has to be employed, then the 
sire and shape of the curve represents the law in the 
abstract and the position of the curve on the sheet the 
actual numbers for the particular cose and with the 
particular units a mere shift of the curve bodily upon 
the chart, as pointed out by Prof Osborne Reynolds long 
ago, being all that is nceessary to adopt the same law to 
new circumstances or new units 
One very important feature of loganthmic plotting is 
the fact thit, not only is it practicable to include an 
enormous range (in Mr Human’s sheets of four bv five 
squares of 10,000 and 100,000 in the two directions), but 
the proportionate accuracy is identical in all parts, if it 
IS possible to draw or read to, say, 1 per cent in one part 
of a curve, the same figure is true everywhere On the 
other hand in ordinary plotting the proportionate ac 
curacy of quantities near the origin is very small, while at 
a great distance it becomes enormous In order to assist 
in the process of sliding any curve about on a loganthmic 
chart so as to represent panicular cases, special loganth- 
mic scales may be ruled upon the sheet, having a suitable 
magnitude depending on the index which connects the 
result with the new vanable, or what I have called scale 
lines m ty be employed In illustrating the laws which 
connect the velocity and frequency of waves and npples. 
at the Royal Society soirde, I exhibited these lines, and 
showed how, m order to determine by inspection either the 
velocity or the frequency of waves and npples of any wave 
length on the surface of any liquid under any acceleration 
of gravity, a single curve and two scale lines ate all that 
are needed As oy their use the loganthmic chart is mule 
even more comprehensive than it is at present, I f^l that 
no ajiology is needed for making use of the columns of 
Nature to make them more widely known 
As IS well known, the veloaty of surface waves on a 
fluid depend both on gravity and on kinematic cimillanty 
or capillanty divided by drasity In the case of waves 
ofloigre sire, capillanty is ofpracticAlly no account, and the 
velocity depends only on the acceleration of gravity Since 
It depends on the square root of this acceleration, the line 
on the loganthmic chart that represenu the veloaty of 
waves of any sire travelling under the influence of gravity 
alone is straight, and slo^ up so as to nse one square 
for every two that it moves to the nght, its tangent it> 
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* ^ On the other hand since the veloatv of waves 
traveUina under the influence of capillarity alone is pro 
p^raial to the square root of the nave shortness or 
reaprocal of the wave length, the line that represents 
their velocity is straight also but slopes the other way 
and to the same extent Actually both causes are in 
operation but except over a range of wave length of 
acxmt I to 100 the one influence so largely predominates 
that the other is neghgible In the diagram this is made 
evident on the veloaty curve which consists of two 
straight branches loined by a curve which runs into 
them and is rapidly indisUnguishable from them The 
dotted continuation of the branches shows what would 
be the velocities under the influence of either cause 
alone Where the two lines cross both gravity and 
capillarity have equal influence and the two together 


sea/t hne however is much simpler m t convenient 
and less confusing In order to draw t find a pomt 
in either branch of the curve where the >eloc ty reading 
on the vertical scale of the chart is equal to the value 
of T/p for the left or of r ft r the right bmnch If withm 
the limits of the paper the branch Of the curve does not 
indicate a veloaty of wh ch the value is T/p or / as the 
case may be take some wl ole power of lo or ^ as a 
faaor r or instance though 1 p 8i is w th n the limits 
of the left branch g* •« 981 i s outside the piper on the 
right therefore find on the right branch f 10 •• 98 1 1 
Now in order to find some other point on the scale line 
imagine that each of these quant ties is multiplied tenfold 
The correspondmg branch of each w 11 be raised vertically 
Vio or half a square The ne line so drawn will at some 
point cut the vertical scale of the chart in a 1 ne of which the 



produce a minunum effect The actual curve may be 
planted anywhere on the chart but in the diagram it is so 
placed as to represent the fiurts with water for which 1 /p - 8 1 
and with / » 981 i If other liquids ire chosen then 
smce the graviutional branch of the curve is unifieaed 
the curve, as a whole must be made to slide along the 
gravity branch on the right until the left branch assumes 
lU pix^r position Similarly to represent the effect of 
chimges of ^ the curve must be mide to sbdo along 
Its capillary Inmich on the left until the gravity branch 
on the nght assumes its proper position The proper 
position in either case may be indicated by a special 
■oganthrmc scale ruled to half the scale adopted for the 
squares of the chart, and placed upon the chart with its 
length vertical and so that the branches of the curve 
cut each scale, one at 81 and the other at 981 i The 
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value IS ten times the real t\ or s one square higher up 
than the first po nt Mark th s point ind jo n it to 
the first The result is a st:a/f line having the property 
that wherever it s cut by the corresponding branch of 
the curve the reading on the chart g ves at once the 
value of T/p or of g- is the case may be that is proper 
to the new position of the curse and conversely in 
order to fix the place of the curve for any value of 
T/p or of ^ It IS merely necessary to find the desired vilues 
of these quantities on the scale lines and then to shift 
the curve until its two branches or its two branches pro 
duced if necessary pass through the points on the scale 
lines having the values sought If the effea of a 
variation of the constant upon the value indicated by 
the curve hne is one of sunple proportion the scale line 
will be vertical If its power is less than one t w II be 
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Ik tween the lertu li and the slope of the curve , if more 
til ill one, It will ilopc the other way, if it is nctfativc the 
slojjt will be less tlnn that of the curse In order to apply 
I ncneial rule to ill possible cases wheie both the inaix 
I onnci ting i and > and the index connecting the result 
(l) with the s iintion of the constant may ha\e any 
i ilues whatevei, it is merely necessary to hnd a point a 
upon the inclined straight hnc representing y^a\, 
it which y IS tqual to a, or to that part of a which nia> 
issumt vinous \ dues At an^ distance »b«)vc it rule a 
horiront il line \\ here the horizontal line cuts the inclined 
line, write the h>,ure o, where it cuts the lertical through 
the point n wiite the figure +1 Ihen complete i sedt 
of eqiiil p irts on the horizontal line extending to + and 
lines drawn through the origin il point a and 
in> point g on this stale will be scale lines coi respond 
mg to the c tsc where the result depends u|ion the ^th 
power of the const int is well as upon the ^h power 
of I 

1 he frei|uenc\ curve placed upon the same chart has 
two hi inches inclined it tan"* I and tin"* - J, joined b> 
i curve such tint net only on the stiaight br inches, but 
at every point, the ilgebraical difference of the tangent 
of Its inelinition ind tint of the velocity curve foi the 
simevalui of i the wave length is tqual to unit) The 
left hind branch of the frequenev curve supplies inothei 
e\ implc of the rule given above for chawing t scale line , 
foi, while Its t ingent is - t|, th it of the sc tie line is 3 

It IS evident that the 1 urve m i) be convenient!) drtwn 
upon tricing pipei, which mi) then be moved ibout, but 
ilwivs keeping the inclinitions unchanged until the | 
In iiuhes pass through the desiied points upon the scale 
lines Iht numciieal lelitions foi the new constants 
111 i) then be re ul at once 

1 hive thought it best to esphin the method by the 
use of i eonciete ex implc Of lourse it is not limited 
to the I ise of tipples ind wives, but ma) be applied ver) 
vv idely 

U) wa) of illustrating how to change from one systc m 
of units to aiiothei, 1 hive diiwn i pur of double ended 
mows in the middle of the ehirt, which show the mag 
nitude ind diiection of the movement of each of the 
cuived lines with its sli light dotted continuations, which 
will lx. necessity in order to leid the lesults in inches 
instead of in centimetres I he one rel iting to velocities 
is inclined at 45, is both the velotit) mil w ive length 
•lie equally changed in the latio of 2 54 i, or i 3937 
On the other h ind, the frequency being a mere nuinlx.r 
IS not iffeeted, except in so fir as the wave length will 
be expressed by a different number Hence the dircc 
tion of sliding is here honzontal and the same in amount 
as cither component of the other 1 he sc ale lines must 
then be put in pii illel to their former directions, and 
tunning through points for which the vertical scale read 
ing has the numi riial viluc of the const int according to 
the system of units chosen (, \ Uovs 

\Nott The numerical values lepiesentcd by the ver 
tical and honzontal lines in each square in the diagram 
are I, I s. 2, 2 c 3, 3 j, 4, 4 «, s, 5 5. ^ 6 5, 7, 7 5 , 9, 10 

rhe number of lines m the Human sheets is five tunes as 
great but thev ire drawn in thiee dcgiecs of d irkness to 
distinguish them — C \ H ] 


A KhlEBsBMAllVh meetuig of ftiends and admirers of the 
late Mr Huxley was held cm Ihutsday afteincxin, at the rooms 
of the Royal bociety , under the chainnaiiship of Lord Kelvin, 
r K b , to consider what steps should be t^en to initiate a 
national memorial It was drtennmed to call a general public 
meeting after the autumn recess, and, in the meantime, to form 
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a general committee Sir John 1 ubbock (15 Lombard street) 
has consented to act os treasurer and Prof (• B Howes (Royal 
College of Scitnct, South Kensington) os secretary to the pro 
visiniuil committee 

Ws notice -ilso, that it is proposed to establish a memorial to 
commemorate the connection of Huxley with the Channg Crott 
Hospital Medtcsl School At a meeting held at the School on 
luesday, the following resoluUon was passed —“That the 
memorial shall take the form of a Huxley seholardip and modal 
to be swarded annually at the Channg Cross Hospital Medical 
School, and that if funds permit an annual public lecmire at the 
Channg Cross Medical Schcml deabng with recent advances in 
science , and their bearing upon medicine shall be instituted ” 

Wl Iinderstind that a large niajonty of those bellows of the 
Royil Society wh 1 have expressed an opmion on the matter, 
being in ftv ur of retaining the present quarto form of the 
J'hUtioyhi il JianioittoH , the President and Council have 
decided to retain that form As stated m a circuhr recently 
addressed to ] allows, the President and Couneil, finding that 
the majority >f ih ise expressing their upimon were in favour of a 
royal octxvo form for the I'miiJinip, have decided to adopt that 
form the (hinge will probably be made at the lieginning of 

Sevikvi new instinies of gentruus gifts for the advance 
mem of scienlifii knowledge -ue reported in tnun e Mr Archi 
liald, I’resnlint of the Trustees of Syraeuse Cnivervity, has 
offered to 1 1 ne < f six suhscriliers for funds to laiild a hall of 
science costing ilwuc 30,000 The I niversily has also lietn 
oflered ,^3000 and ;62O,000 lowirds a new medical college 
Another Vmericxn institution which has henefited by the 
eindemie 1 f geneiosity which has lately prevailed in the United 
States IS the 1< hiis Hopkins I niveisily, which lias received from 
Mn Wilhinisa sum of money sufhrient to estabhsh a lecture 
ship in geology in memory of the late Prof George II Wilhxms 
Sir Vrthihild (>eikie has been mviled to lx first lecturer 

The sum >f ,^50,000 required for the New \nik Botanic 
Garden has been contributed by twenty two donors Sub 
scnptions of were given by each of the following — 

Mr J P Mirgin lolumhui College Mr Andrew Car 
negie, Mr C \aiiderbiU, Mr J H Rixkefeller Mr U O 
Mills, Judgi \ Brown Mr Wm b Dodge, Mr J A 
Scrymser, and Mr Wm C Schcnntrhom each gave £koo 
and there were eight subsenbers of £1000 each The act 
of ineorjioration required that this amount be collected for an 
endowment Ihe eily must now raise too 000 by bonds for 
building purposes and provide 250 acres of land in Bronx Park 
Ihis put of the agreement will probably soon be earned out, so 
New Vork may look to possessing shortly a botanic garden of the 
first order Wnling with reference to the prospect in Setentt of 
July 5, Pn>f (r I frixidall, of Harvard University, remarks 
“ To Columbii College and the other educational institutions of 
New \ork and vicinity, this new appliance for instruction will 
mean mdeed a great deal To all the citirens who are to 
Ukc advantage of the opportunities for instrucQon which the 
garden will afford, Bronx Park will be a constant delight But 
far beyond these limits, wide as they are, the garden will exert 
a profound and beneficial influence Other cities will surely be 
stimulated by this noble movement and ennch their park systems 
with an educational ud of the greatest value bormerly botanic 
gardens, attarhcil even m a remote manner to educational 
institutions, were largely used for the cultivation of medicinal 
plants, and for the reception of species from distant lands Of 
course, this uu, although its importance » now relatively less 
than ever before, will still long continue to be a fiunor m the 
direction of acuvities But here and there new phases of jdant 
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relationi tre lietng (iKplayed in the greater gardink, and with the 
moat gratiiyu^ results (lengratdiical questions are asktd and 
answered by skiliiil grouping of species, and in the irost attractive 
way The bearmg of climate on the structure, habit, and 
possibilities of plants is made prominent in an interesting bshton 
The capabilities of useful plants and the extenuon of their range 
of usefulness comprise another phase of illustration whieh 
always sets visitors to thinking Beyond and, we may say 
above these questions, which are pretty stnctly utilitanan, there 
comes nowa^ys another cliss of illustrilions which are of the 
highest educational value in a cnmiminity, namely, the 
tnological features which are iniested with such important 
relations to all departments of inlelleeiual activity ’ 

Wb regret to announce the death of Prof h lietjen, for 
many years jiast Director of the Kechemnstitut of the Berlin Ob 
servatory, and editor of the tUrhurr 4\trouciHifilus Jahthutk 
also of Prof (, b W Sporer, of the Potsdam Observatory, 
well known amongst astronomers for his sohr observations 

A s 1 m !■ to Boussingault was unveileil at the Pans 
Consersatoirc des Arts et \Utiers last week The brench 
Minister of Vgneulture, who presided it the inauguration, 
pomted out how very largely Boussingault s work had benefited 
agriculture The funds for the erection cif the monument were 
raised by public subscription, through a Committee of which M 
Schloesing was the president 

A irvv diys ago ihi Munieipvl Council of Pans, ind 
the (leneral C luncil of the Seme, presented Dr I Roux, 
who has dev jted so miieh attention to the anti toxie scrum 
treatment of diphtheria, with two gold medals struck in his 
honour M Pasteur was unable to lie (tresent on account of 
lU health, but he sent a letter in which he expressed his great 
gntificstion St the wvy in which the imimcipality were publicly 
expressing their appreeiaton of the work of his pupil and 
collaborator 

Sib Winivsf H biowsR, K C 11 , his been elected aCor 
lespondant of the Pans \cadeniy ol Sciences and Prof C >hn 
has been elected to succeed the hte M irquis dc Sap rta as 
Correspondant in the Section of Hitiny 

Thk death is announced of Dr Hermann Knoblauch, Presi 
dent of the Kaiserliche I eo|x)ldinisch Csrolinische Alcademie 
of Halle He died in the seventy sixth year of his ige on 
June yoth 

Dr FaniVN bKVNkiiN, Professor of Mathematics m the 
Johns Hopkins C niversity, has resigned his position in order lo 
take up editorial work on the Baitviwi Next, r 

M Pam Sim SMS has returned fr mi Turkish Armenia 
with large collections of rare plants 

Sir Luvvakii 1 swson will distnbute the prizes to the 
students of the Charing Cross Hospital Medical School this 
afternoon, at 4 o’clock Next Thursday evening, the dutribu 
turn of pnres to the students-of the Dental Hospital of Ixindoo 
will be made by Sir illiam MacCormoc, at a conversaaone to 
be held in be Royal Institute CsUenes, Pnnees Hall, 
Piceadilly 

Tub University of Chicago has decided to add Terrestrial 
Physics to the subjects tiught in the Physical Department under 
Pr^ Michelson, sxys the -fsnri a» Mettoroiogital /mrmU 
Dr L A Bauer has just commenced courses m terrestnal 
magnetism, thermodynamics of the atmosphere, and dynamic 
meteondogy This step marks a new era, in the development of 
the study of meteorology in the Umted Sbftes 
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Pkoi F OuoRi,orihe Seismologieal Instituli f rokio,cun 
tributes an interesting pajier on the velocity of earthquake waves to 
the MUlttno of the new Italian Seism^ogiral Six lety (vol 1 , 
189s, pp 53-60) Ihe rhiei value of Ins investigati m Itea in the 
fiict timt the distances traiersetl ore generally short and the bmes 
exceedingly accurate so th il we thus obtain some idea of the 
sur&ce velocity m the neighinurhood of Ihe epicentre The 
mean velocity for twenty Im earthquakes (1891 94) is found 
to be 3 04 km jxsr sec ind 1 r»f Omori als i sh iws that for 
earthquakes originating 111 the same region, the vel city is prae 
tie illy constant, whatever lx the intensity of the initiil disturb 
ance or the distance of thi place of observation frim the centre 
Tits pnres and medals f the Pans Soeietc U 1 nioumgemenl 
have just been awarded Ihepn/e of twelve th lusand frincs 
awarded every sis yi irs to the aiilhr r of thi m )st use 
fill discovery to 1 rench industry, has hern given Iv Prof 
I ippmann, for his methoil f photographing lol nirs Among 
the other awards we noiiie the following I nre of 3000 frines 
tvM I Osmond for his w irks on the iniiiosinpii inilysis o| 
steel, of which an account is given m the May hull tm of the 
SiKiety , 500 francs t > M I ,arfon for his vv rk on In 
Pratique du teintuner looo francs to M Ch Tellier 500 
to M Lscrois, 500 to M Maignen, and 500 to M Schlum 
beiger, for the punhcstion of p nablt waters , 500 francs each 
to M Lartigue ind M Koux for their investigilK ns in on 
nection with the electneal instillations , 1000 fraiu s t • M 
( uerner, 500 francs to M Allard and 500 frvnes 1 1 M Vlartin 
for their agncultural studns Ihe gmul geld inedil iwirdetl 
every six years for works which hive exercised the gaitest 
influence ujxin the progress ol I reneh industry dunng the pre 
eeeding six yeirs, his lietn given to the C mute le 1 \fnque 
fnn^oise for their great services to \fninii rol misitim 
Thi current number if the AnnaUs ,/> FjHitilut Pa Uur 
contiins an ofiieiil account if the antinbic inoeuliti ns carried 
out at the Pasteur Institute m l*ins dunng the past yeai !• rom 

this It ap|x.irs thit 1387 jicrsons were treated, ut f which 
seven died subsequently On compering the stitisties for list 
year with those eominltd for 1803 we And thit ilthough the 
total mimlxr jf admissi ms fell shvrl list yeir lyadi of the 
hpite reached m thi previ >us year yet Fngland s i mtril ution 
in the shajK. of pitients rose fr mi 23 m 1893 lo is niiny is 12b 
in 1894 Thus m spite of the bruadcist cireulati n f a vast 
amount of sentimental opixrtition to the carrying out of I asteurs 
intirabic treatment in this 1 ountry we appear t > be developing 
an increasing desire to avail iiirsclves of thi lieiiehls to be 
denved from its use across the Channel ' In ill 226 f reigners 
were treated in the Institute 1 ist yeir. Spun ind (■neee eich 
sendmg 36, Belgium 16, Turkey, 7 Russia ml I gypt, 1 
each, and Holland, 2 whilst under the heiding Indes 
Anglaises we find 19 as c inipircd with 14 last year 

In connection with the questions lately raised is l the reliti m 
of s|)ectratomoIteulai structure 11 is interesting to recall a |ia[ier 
by Prof I der ind and Mr \ ilenla, communieited to the \ lenn i 
Academy a year ago Mr J b Vmes summarises the jiaper in 
the May 4 ttn>physual fomuat ‘TTie paper deils 

with the diflerent qieclra of mercury Observations on the are 
and spark spectra and on the ordinary (icissler tulie discharge 
showed that all three were ihke, the most prominent lines m 
one spectrum being also the most prominent in the others But 
two entirely new spectr i were discovered. If mercury vapiur 
IS dutilliDg at a low pressure through a capillary tulxr, and if a 
spark be poased through it, speetn are observed which ire quite 
distinct Crom the ordinary one If there is a large nundier of 
I«yden jois in circuit, the spectrum consists < f un tumieiut 
nlumber of fine, sharp lines , hut if there are no jirs in circuit, 
the spectrum is entirely changed , it becomes a senes of bands 
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whust kIels are towards the red One »pectrum u just as 
com) Iiie -u the other, neither one being a d^elopment of the 
othir ihe bend qiecirum cofrespooda to a tnfle lower tem 
peratun than the new line spectrum j but it is difiicult to see 
h )w Lomplexity of niolixular ktructure can account for the dif 
feruice between the two spectra in the case of mercury, whose 
vapour IS monatomu: Tlus has, of coune, a most important 
bearuig on the theory of bond and line spectra, and seems to 
decide definitely against some of the present ideas concerning 

The Luirent number of Wt*dtmam»is AuuaUu contains a 
pajier by Herr J F Myers on the influence of gases dissolved 
m the electrolyte of a silver \ oltameter on the weight of deposited 
silver The author finds, as has previously been shown by 
Schuster and Crossle} that if the same current is sent through 
two vdtameters contuning neutral solutions of silver mtrate of 
the same strength and at the same temperature one voltameter 
being in s vacuum snd thi. hther m air, then the weight of the 
silver deposited in the s-ituum voltameter is for a solution 
containing from ao to 40 per cent of silver nitrate, abrut o l 
per cent greater than that of the silser deposited in the other 
voltameter 1 or a 5 per tent solution, the difiertnce is some 
what smaller If the soluti m is saturated with carbon dioxide 
ithe deposit is about o 055 per cent tighter than when the 
solution IS saturated with air With nitrogen, however the 
deposit IS about 005 per eent heavier than with air Ihe 
electncal resistance i f a 5 per cent solution saturated with air 
IS practically the same os that of the same solution m a vacuum 
With 1 current if more than 0 25 ampere, it is found that m 
vacuum an evolution of gas tsVes plate at the anode The 
author has also examineil the grey deposit which is formed on 
the anode and finds that it c msists of pure silver oxide 

Tmr results it some ol servatinns on drchnation made by M 
Oi liSgnnge, which if unaffected by some unsuspected error, 
are most unexpected are given in a recent number of the 
Cvm/Ut rtuJus (June 17, 1895) Dunng the lost three years the 
author has been making observations of declination at the Uccie 
Observatory at Brussels, using for this purpose magnets having 
very different magnetic moments fie finds that systematic 
diflcrences occur in the v dues obtamed, but what is most 
astonishing is that diminution within certam limits, of the 
magnetic moment of the magnet causes an amphfication of the 
observed changes in declination In one set of observations, 
lasting for six months one of the magnets consisted of the 
almost astatic magnetic system taken from a galvanometer 
Byoomixuing the readings obtained with this system of magnets 
with those obtained on the self regutenng magnetometers, it 
was found that the amphtude of the movements of the galva 
nometer needle was from fifteen to twenty five times as great 
as that of the magnetometer needle Another set of observabons 
have been made with a large steel iruignet, only feebly 
magnetised however, so that its magnetic moment was onlj 
about of that of the magnet of the mognetograph This 
magnet was siupended by a hne platinum wire, and here agam 
the amplitude of movement of the feebly magnetised bar wras 
greater than that of the more strongly magnetised one 

Wr have received BulUtuu Nos 1 19-134 of the Michigan 
Agncnltural Lxpenmenl Statum, deahngwnth a variety of subjects 
of horticultural interest With regard to the troublesome 
disease of tomato rot, which u often the cause of senous loss, it 
IS stated that spraymg with Bordeaux mixture is efficacious 
Last season, when the tomatoes had grown to the sue 1^ 
htckoiy nuts, the plants were given a thorough spraying, and 
three weeks later the applicatian was repeated Very little rot 
was noticed on the spnijed planta, whilst on those whuh were 
purjxisely left unspnjed nuiny diseased fruits were to be seen 
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ft the nmnuuy of resulu of ezpepmoiU with potatoet» it u 
said that potatoes detenorate rapidly under ordinary cultivation, 
and It » necessary to feeqnently change seM in order to keep 
them in theu pnstme punty and excellence We need go no 
ferther than Ireland, with lU worn out variety of the Champion 
potato, foe a case m point As a treatment for apple scab 
(FtuubidttmdeHilrttuim.VM )itwieeaannendedtothimigfaly 
spray the trees before growth begins in spring, with copper 
sulphate solution Thu should be followed with an application 
of Bordeaux mixture as soon as the blossoms have fellm In a 
wet season two or three more dressings will be necessary to pro 
duce the best results The addition of Fans green to the second 
and thud applications will keep the codim moth and the canker 
worm m cheek A caution a given never to spray with 
arsemtes when fruit trees are m bloom, or the hem will be 
killed 

An attempt at a partial restoration of the geography of the 
wporM m Cretaceous times u made by Dr I> Kossmat, of 
Vienna, in the May number of the AttonU of the Indian 
Geological Surve) He recognises the broad distinction of 
Atlantic and Pacific fiiunal provincea in Crstaceous tunes, a dis 
tiiiction very marked in the northern hemisjdiere, but disappear 
mg to the south of the then existing Indo Aftican comment 
The Cretaceous beds of Southern Indui form the clearest ImU 
between thi two , combining in their feuna the typical Pacific 
forms with othirs characteristic of Central hurope Theu con 
nection with the tatter area was a roundabout one, through 
Natal, Angola, and the Atlantic, by which they are also linked 
to the Cenomanian and Daman deposits of Brazil The feuna 
of Northern India is quite distinct, and must be regarded as 
inhabiting the easterly termination of the Mediterranean pro 
Vince, one which was an almost isolated area though to the 
westward, in Ihe Goeau beds and those of Southern France, we 
can see evtdenie of a connection with the Atlantic Further 
west a sunilar feuna is found m the Antilles, and extends even 
into the Pacific region m Peru The feuna of North Ameruai 
I shows close afimities with that of burope, and lesa marked 
' relations to that of Southern Indw, while it stands sharply con 
' trasted with that of the Pacific side of the contment The 
upper Cistaceous beds of Atlantic fiunes are found, however, 
to extend into British Colnmbui and Queen Charlottes 
Islands, and there test upon lower Cretaceous beds of Pacific 
fames Ihe Amencan continent must thus have existed as two 
great msular masses forming a barrier between the two great 
marine provinces broken across by two arms of the sea The 
author purposes constructing a chart to embody these con 
elusions 

Thai quite a considerable number of bacteria exist which 
will only grow at such high temjientures as he between 50^ and 
70° C , was first shown by Glo^ , bat bis mvestigaUons only 
succeeded m demonstatmg them in the superficial layers of soil 
Now, however we know that such bactena are to be found in 
nver water and mud, m ibeces, and at considerable depths m the 
soil Quite recently Dr Lydia Kabmowitsch has mode ex 
tensiTe researches m Dr R Koch s laboratory on these so 
called thermophilic bactena, and theu distnbmion appears to 
ba much wider than was at first supposed Thus Dr Rabsno 
vntseh has found them abundantly present in surface soil cot 
lected iirom various parts of Beriin and other places m Germany , 
they were also discovered in freshly iaUen snow, indicating theu 
probable presence in the au, and laige nnmben were obtained 
from nver Spree water, although they were not found m the 
Berbn water sup^, they were also isolated from excie- 
mentUioas matter dnnved from horset, cows, goats, dogs, 
rabbits, ducks, parrots, some fish and other cold-blooded 
anunals, such as the frog and python Thcae bactena are also 
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p few n t u large numbers In the mouth and all along the mtea 
tlnal tract of man Cow's milk contains them, and they are 
SMt destroyed even when the latter is vigorously boiled The 
most lavouiable temperature for the growth of these thermophilic 
iMdlh lies between 60* and 70* C , but they may be mduced to 
grow also between yf and 44* C It would be interesting to 
learn what part is plapsd by thine bacteria in nature, and it is to 
behopedthatDr Rabmowitsch willcontinuetheseinvestigstions, 
and instruct us as to these Ainctions of thermophilic bacteria 

Da J Hann has sent us a copy of his paper on the condi 
tioos of atmospheric electricity on the summit of the Soimblick 
mountam, deduced from the records of an improved registenng 
hair hygrometer by Richard, which had been adjusted and tested 
at the Central Meteorologieal Office m Vienna The discussion 
IS one of much importance, and the subject is treated by Dr 
Hann in a very thorough manner , but the space at our disposal 
will only allow us to notice bnefly some of the general results 
The yearly range of relative humidity on the mountain is the re 
-verse of what it u over the plains , the minimum, or greatest dry 
ness, oecurs m wmter and the maximum in spring and summer 
This much was known from observations at Alpine stations but at 
these the uncertainty of the behaviour of the hygrometers in low 
temperatures made the results doubtful Temperature and vapour 
pressure on theSormblick run m nearly parallel curves, each degree 
•of difference of tempemture corresponds to a change of tension of 
vapour in the same direction With regard to the daily range, it is 
frmnd that m all, except the three winter months, there is low 
relative humidity m the morning and a great humidity during the 
evening and night In winter, however, the case is very dif 
ferent , from about ^ p m to yh a m the relative humidity 
remains below the mean, and from ph a m to 5h p m it is 
above the mean The daily range of absolute humidity (vapour 
tensiao) u nearly the same in all seasons of the year , the 
minimum occurs tarty in the morning, and the maximum m the 
afternoon The most remarkable feature in the daily range of 
relative humidity is that on very clear and warm days, long before 
the rise of the sun has any effect, the humidity &lls below the 
mean value on the Sonnbliik, and by about 6h in the morning, it 
has fallen nearly 7 per cent below the daily mean Thu important 
&ct seems to ^w that the relative dryness of the torenoon on 
mountams u due to a descending movement of the atmosphere 
caused by the winds blowing from the mountains to the vallejs 
during night time, and thus cooling the sides of the mountaiiu 

The }v\y/nirmU of the Chemical Society contains the paper 
•cm “ Hehum, a Constituent of certain Minerals,” by Prof W 
Ramsay, Dr J Norman Collie, and Mr M Travers rc-id 
before the Society at the lost meeting There are also fifteen 
other papers read before the Society, and 138 pages of abstricts 
of c hemie a l papers published m other journalii 

With the current number, the Mtdttal Magcmn* enters upon 
Its fourth year of issue The magazine is always readable not 
only by members of the medical profession, but by the laity, and 
the pqiers which it publishes oo medical history and literature arc 
invariably of general, as weU os technuaU, mterest We notice 
among the articles in the number before us, one on *' Mountain 
Siclcnm,’* by Dr H Kronecker , and another on " Immumty, 
by Dr J G Sinclair Coghill 

Undee Betamk anew 

ocntributioa to general botanical literature is anncranced, to be 
edited by Dr M FiinfrtUck, and published by Ndgele, of 
Stuttgart The first number, which is already published, cem 
tains papers on the physiology of woody plsints, by LuU , on 
the action of " Bordeaux bruhe” and lU conaUtuents on 
jyrm bngA and on the uredespores of }l^tennta e»rmata and 
on the Mly excretions of calcareous lichens, by the editor 
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Thf report for 1894 of the AmeiKan Museum of Natural 
History shows that a number of valnaUe speamenv ware added 
to the collections last jear The new wing, for the bulkbog 
and eqmpment of which 550,000 dcdlars {£110 000) were voted 
in 1893 and 1894, is approaching completion, and u expected 
to be opened to the public in the autumn Since the prepara 
lion of the report, the I egislature has given power to the 
authonties of New \ork City to appropnate 100,000 for a 
further enlargement of the museum, and ftir an increased grant 
of £4000 annually, for nuuntenance. The erection and equip* 
ment of another wing to the museum will provide the focilities 
for carrying out the plans of the Trustees for the esublishment 
of a great department of Anthropology 

The report of the Trustees of the South African Museum, fo^ 
the year 1894, has been received As the staff of the museum 
does nut indude collectors it is gratifying to learn that nearly 
seven thousand specimens were presented by private collertors 
during last year That the museum is appreewted is evulenced 
by the fict that the number of visitors m 1894 was nearly 
twenty six thousand The Curator, Mr R Tnmen, has com 
pleted the manusenpt of descnptions of new Lepidoptera from 
Msshunalond, which will be published at the begmning of the 
year He has also begun the incorporation of the tropical 
\fncan insects of this order in the South African collection, 
ado| ting the 16° of latitude S as the South African limit The 
staff has been increased by the appointment of Dr G S 
Curst vr|>lune as ossistmt in the department of geology and 
mineralogy A report by him, on the existing collection of that 
department as at present exhibited is appended to the report 
tf the Trustees 

Thp additions to the Zoolograil Society’s Gardens during the 
past week include a Campbclli Monkey {Cen»fUhtfUi campbtlb) 
from West Africa, presented by Mu» C Thompson , a Yellow 
lulled Sheathbill [CkuHU «4fo), captured at sea, presented by 
Captain Plunket, four Common Chameleons (Chamahen vul 
garti) from Egypt presented by Mr J C Mitchell , a Sharp 
nosed Crocodile (Crrxpdtlus a ulus) from Columbia, presented 
by Mr James G Green a R lyal Python (Pjtkon rtgnu) from 
West Africa presented by Colonel Predenck Cardew , on 
Alexamlra Panakeet [PofyUhs aUxandra) from Australia, 
<ax Grey P rancolins (rrancohmu pmtutrtcmus) from Mombassa, 
a Block TortoiM. (Testudo carienana) from South America, 
deposited, hve Fennec Poxes [Canit antu), two Vanegated 
Jackals {Canu ^arttgedus), twi Iibyan lionllas (Ictomyx 
Ijfh t) two Pgyptian Cats (/>/« ekams), three Dorcas Gazelles 
{Gallia Dtrtat), four White Peluams (Ptlnanus enacrotaUu), 
1 Grey Monitor ( Varaxm grutus), from (.airo, received in 
exchange , a Wapiti Deer (Cervfu cauadatttt), two Short 
headed Phalangers (Behdiut brtmitps) bom m the Gardens 

OUR ASTRONOMICAL COLUMN 

Tiip Nfvv Madras Observaiory —Prof Mtehie Smith, 
the snccesaor of Mr Pogson at Madias, has lately made known 
a few particulars relating to the new Solar Phymes Ob 
servatory which is to be erected m India The funds have 
been voted by the Indian (,ovemment, and the site selected u 
in the Paloni Hills at Kodaikanal, 300 miles sonth of Madias 
The doily work of photographing the sun, which u now earned 
on for the Solar Physics Committee at Dehm Dftn by the 
efficcta of the Indian Trigonometrical Survey, will form port of 
the routine work of the new observatory It u also pnqioaed to 
undertake a^ematic spectroscopic examination of the sun, but 
the details of this portion of the programme have not yet been 
finally determined upon The climate of kodaikanal seems to 
be almost all tliRt can be desired for astronomical rarpooes 
The mean daily temperature vanes from 54* i C m December 
to 63* a C m May, while the rainfall is about 47} inches From 
March to Decern^ in the year m which observations were 
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uptciilly made, the lirighl luiKihino amounted 101634 hours, 
thi mormng u usually bright until about eleven u clMk, then 
I loudi come up and k ntmue until about four o cluck , by nx 
o clock the aky is geninilly cloudlcsa I xcept during the north 
uist monsoon, a nigh* uhich itwbolly cloudy la almoat unknown 
I'ndir theae highly adxantagcoiu conditions, there is every 
prospect that the establishment of tbia obaervatory will result m 
a great gam to astronomy, espectally in the depsrtmenl of solar 
idiyaica 

Star Ca i ai cm t i s An admirable r^suuU of the history of 
star cataloguing from the pen of Mdlle Xlumpke the gifted 
directreas of the Hm fan det Misurtt of the IHins Observatory, 
appears in the current number of the BuUeltn of the Astro 
nomical Society oi hranee hrom an instrumental point of view 
three great epochs may be recognised, each markccl bysoraciin 
portent discovery The first epoch is that in which the lint of 
viuon IS defined by hollow cybnders or by an alidade, and 
extends from the time of Hippvchus to that of Ilexelius , it 
eompnses the catalc^ies of Hipparchus, Itolemy, I lugh Btigh, 
and Tycho Brahe TV catalo^e of Hettlius, though drawn 
up from oliservations with the naked eye, marks a transition 
period, as he took -ulvantage of the application of the pendulum 
to the regulation of clucks 

The second e|ioch is marked by the application of the tele 
scope for accurate sighting of the heavenly lx dies, and the 
employment of the sidtreal clock This period c< mraenced with 
hlamateed, snd extends even to the present time In the third 
epoch the photographic plate replaces the eye Enthusiasm for 
(bia metiuid of cataloguing the stars comntcnccd with the fine 
results obtamed by the Ilenrys, Imt it should nut befcigotten 
that as far lau'k as 1865, Kuth^ord ulituined photographs of 
stars down to the ninth magnitude, and that he clearly foresaw 
(he advantages to be derived from the photogriphit method 
All the world knows now that a gnat ^otugraphic chart of the I 
heavens, initiated by the late Admiral Mouche/ is m course of 
construction, emhteen observatories |iartieiixtting in the gigantic 
undertaking Mdlle Klumpke estimates tiiat this mtemationd I 
catalogue will contain upworas of three millions of stars 

The phutogriphic metlnxl however, does not ytt aptiear to 1 
be Without imperfeclions as the impressions on the mgatives ire I 
not certainly ^rmanent In a eommunicatiun to the editor of 1 
the Oiserta/tij Ur Isavc Roberts gives some figures nlating to 
the disappearance of the smsller images in the course of years 
in one nqpitive no less than 130 out of 364 star images had dis ' 
appeared in nine and a quarter years Hence it u important that 
as short a time as |xissiblc should elapse between the taking of a 
photograph and its rciluclitn, or, lieller still, its manifolding by 
some earlxHi process 


THE PLALl OE ARGON AMONG THI 
FLEMTNTS 

'T'HE position of argon iii a classihcation of the elements 
depending on atomic weights has been recently defined liy 
C J Reed {/ourHal oj Ihi. Iraniitn ImWute July) The 
elements are assigned positions on a idane determined liy 
ala usa; pru)xirtional to their atomic weights and ordinates 
proportional to their valency Oxygen is assumtil to have an 
electronegative valency s and the valency of other elements is 
lefinrired to this as standard , electro positive valency is 
measured upwards, electro negative downwards from the rent 
axil Under these conditions most of the elements fall on a 
peculiar senes of double, equi distant, parallel straight hues, 
connecting elements m order of theu atomic weights and 
aeparated sltenialily by distances corresponding to one and 
aixtcen units of atumii weight respectively 

If the plane be now folded into a cylinder with avis parallel to 
the abKissje ind a cinumference of eight units of valeney, it u 
found that the upper and lower ports of the connecting lines 
coincide , the whole of these lines then form a isuallel pair of 
spirals on the surface of the cylmder, and valency in angular 
measure becomes dim ily proportional to atomic weight 
The regularity with whuh the elements of lower atomic weight 
'all alternately on each of the parallel spirals is very striking, but 
this regularity is not maintainM among elements of high atomic 
weight, noublc deviations occurring with most of the elemenu 
of which the atomic weight ranges from too to 130 Ihe axis 
erf atomic weiilMt represents the valency + o or -t- 8 and is cut 
by the double sjliral in fifieen points There should (hen be a 
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group of fifteen elements having a valency of zero or eight, and 
Uieir atomic wcighu should be, respectively, 4, ao, 36, 43, 6S, 
84, too, 116, 132, 148, 164, 180, 196, 212, and 228 All the 
known elements appear to be grouped together on certain regioM' 
of the surfiu.e of the cylinder, other ports remaining eonipanulvely 
bore The only memliert of this family to be expetled to occur 
in terrestrul matter will be those m the inhabited regions of the 
cylinder surface The hypothetical elements having atomic 
weic^ts 20, 36 84 and 132 ore the most necessary from this 
point of view 

4 seems ressonable to suppose from the peculwr position of 
these elements on the Imrder line Ixtween electro ne^tive and 
electro (kisiIivl valencies, that they should be more strongly 
electro negstivethan the corresponding members of the sulphur 
group, and should nevertheless be without valency (or octmds) 
ney should, in general, be more volatile than the corresponding 
memixrs 01 the suljihur group As electro negative valency 
diminishes in any group with merease of atomic weight, the 
element 196, if it exists eannot be expected to be elwtru 
negative this ilement should lie a vulatUe metal, heavier and 
scarcer than g >Id, ind capable of easier reduction to the metallic 
stvte. It should be caixiblt of forming an nvide KO4 or a salt 
K,ROi The volatile metal osmium agrees with the require 
meiits of this element very closely Similarly, ruthemum may 
possibly be Ihe element loa 

hmnilly argon hlls naturally into the place of element 20, and 
possesses so ftr as is known, the properties to lie expected of 
this element in positiim 20 in the new group Argon and 
element 3b sh< ubi he com}iarativeIy abundant 111 nature, while 
84 and i)2shntld le scarce but not more rait than selenium 
and tellurium 

On Mr Keed s system, argon should lie element 36 if it lie 
monatomn hs n iw lieliev eii and not 20 as he assumes the 
actual atumii weight found 39 9 would then indicate the 
possibility of the presence m argon of some small quantity of 
element 84 or clement 13a It is remarkable also that, if 
helium has the at niie weight 4, it falls naturally in this group, 
and thit its at >1 nr weight deduced from the obwrved density is 
vimewhat greater than this number If this differenee should 
lx, due to the presence of some small quantity of element 84, 
then the s|x.<li(s( i] ic evidence leading to the 1 inclusion that 
irgon and helium iimtam a common constituent would lie 
explam>al 


POiKJ J gophers 01 IH! I Nil ED 
SIATES 

|N EuUttm \ J of the U S l>e)iaitmvnt of Agnculture, 
^ Mr Vernon Biiley gives an account of the habits and life 
history of the locket tiophers of the I mted States, which 
contains a numlxr i f mtcrestmg facts and observalir ns densed 
from various siunes Ihese curious little nxlents hit under 
ground m lairruws which they tunnel m the s ill When work 
mg their way through the earth, they use the upper ineuors as 
a pick to lix sen the gniund, while the fort feel are armed with 
stroi^ curveel el iws for digging When a suflii tent quantity of 
soil has accumulated behind an animal, he turns m the burrow 
and pushes it out in front until an opening in the tunnel is 
reached the earth is here disehargM, end forms a hillock 
similar to the hills thrown up by moles Ouiiher burrows are 
extended and added to year by year, and the course is marked 
b)r the hills of soil brought up to the surface liophers do not 
hibernate, as has been commonly supposed but work steadily 
thniughout the wmter They do a great deal of mxxl in mixing 
the soil, and in this way are probably most nsenil on poor or 
uncultivated ground But, on the other hand, in agncultural 
distnets the animals arc highly injurious, they devour potatoes 
and other tubers and roots in Urn quantities, as well os com, 
wheat, and other farm crops , and they destroy great numbenrs 
of fruit trees liy gnawing uiT the roots (,opher barrows oUo 
often do a great deal of damage m meadows or on the banks of 
artificial water courses So great is the harm done by liophers, 
that m many du>tricts bounties have been offered for their cap 
tare One of the moot striking features of Ptxrket Oophers u 
their possession of cheek pouches opening ouuide the mouth 
It IS commonly supposed ibat theae oouchea are iiaed for carty> 
uig earth out of tbe burrows , but Mr Bailcv’a investigatioiis 
lead him unhesitatingly to the conclusion that thu view is 
erroneous, they are used only for carrying fixxl— pieces of 
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potato and routfc, leavet, d.c —to U. eaten at laae in the 
aeciuuon of the animaU' burrows, or to be stored up for use m 
the winter The food is passed into tht. pouches the fori 
feet , and the animals em^y their pockets by pressing the sides 
of the head with the fore feet from behind forwards, so that the 
contents fall out in front of them In dispoution Gophers arc 
\etj fierei , and on the rire ouasions on which thty wandir 
from their holes, frequently atuck passer, by without any pro 
sootlkin They arc not eery prolmc animals, as is commonly 
suted, for only one litter of two or thru young is iiroduced in 
a year, but, although their rati of increase is slow, thiir moili 
of life proticts them from many enemies which attack squirrels, 
mice, and many other rodents The Poiket Gophers of Ihi 
Lmtid Slates belong to three generi Otomrs, Cratogromy 
and Tki>momys Mr Bailiy gnes two charts illustrating 
the distnbuliun of these difTennt ginera and their constituent 
sjieties 


LOIOUR PHOIOURAPHY 

A N imixirtant paper on tht theory of colour phot igriphy is 
contnbuled to No 6 of Wttdintann y AunaUu, by HtrrOllo 
Witner The pajxr dials with Iht mithods of attacking this 

J rcblini which in bistd not iiixm thi photography of thi dif 
irent iinsiiluents of colourid light and thiir siit>sL<|urnt ri 
c i^ition — liki Mr Iiess hiIi<x;hromy and similar prxissis 
hut ujxjn thi diricl pnxluctu ii of < t lour by tht inAuinii 
of light uixin certain chimiial sulistancis Tht mist riiint 
and in a way thi most suiiessliil of these methods is th it ilut 
It I ippmann and the (|iieslion raised by Herr Witnern, whithir 
thi itil piticissih invintid by Ikiquiril, Stilxxtk and Poitiiin 
an Imsitl u|X)n intirfirence colours liki Lippmaiiii s, or U|xiii 
‘ body tolours t e loluun, produced by partial alisorpli m 1 1 
the incident light That Lippmann s colours arc dui to intir 
firiitci may lx. iiry simply proud by bnathing upon a plate 
with a (ih )tti(,raph of the spiitrum, when the tolours quiikly 
wander towards the violet end this result being due to an in 
ireast in the distanii Ixlwtin tht nodal laytrs This exjuri 
nunt cannot be applied to a spectrum photographed by 
Ikciiuerel s method But Herr Wiener succeed, by a simple 
and ingenious contriiatKi, altering the path of the rays through 
the tokiurid film hy placing a rectangular prism on the plate, 
with Its hyixitheiiuse surface in < onta< t with the spetirum This 
eaperimenthad the startling result thit that part of the sjxitrum 
101 end by the pnsm appeared strongly displaced towards the 
ltd Hente Zenker s the iry of Heiquirel s process, rnuncuted 
in r 868 , whith iscnbed the colours 1 1 interrennce is siilislaii 
tiated Instead of Becquerel s homogeneous sheet of silver 
ehloride containing subchloride, Seebeck used the powder and 
I’oittiin mininteil the salt on paper In these two pnxisses the 
effect described is not olistrvcil Hence these colours are body 
colours in these two eases The production of these body colours 
IS a very mysterious process, but the author hopes IhU here will 
eventually be found a satisfimtory solution of the problem To 
account for the pnxluction of these tolours lieodvanees a remark 
ible theory which has a well known analogy in comparative 
physulogy (iiven a collection of compounds of silver chloride 
and subehlondeof indefinite proportions suih as those which 
Mr Carey Lea calls liy the collective iiinie of " phocochlonde, ’ 
we must suppose according to the modem kinetic theories that 
ihiy are undergone a rapid senes of successive modifications 
M hen the re<l comUnation hap]X.ns to be exposed to rid light, it 
reflects it without absorption, and w ill therefore no longer lx 
ifiected or changed by it Similarly for the other cases Thu 
IS another process of “ adaptation * The author descnlxs some 
espenments which provre t^ thu is the true explanation, and 
points out the importance oftnis view, nut only for colour jfooto 
griphy, but for the production of tolours in the animal world 


THE SLATE MINES OF MERIONETHSHIRE ‘ 
AN official Blue Book drawn up by a Departmental Committee 
appointed by Mr Asquith, and refemitg to the dangers of 
slate quarrying in Menonethihiie, has mently appeared After 
a brief accountmf the mode of occurrence, the method of getting 
the slate by true mining oiietations u desenbed, arul the pnnapal 
I Report of the fiWpaitmenul Committee uponUanon«lhii)iira*>Uit Mums 
with Appendic^ PreHnted to both Houm ifTeufumem bj uaiaund of 
liirM^Mty 189s 
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causes of accidents are enumerated and expluned Judging by 
the statistics of the last nineteen yean, the underground wrorher 
in Merionethshire is e\| ised to greater neks than the average 
collier some 40 ix:r eenl of the deaths are caused by falls of 
rock, a fact which causes n i surprise when one eoiuMert the 
conditions under which the slate getters carry on their daily work 
in huge chambers, th roofs and sides of which caimot be 
examined without nggiiig up lofty ladders 

An interesting table >1 death rates shows that the Merioneth 
shire slate quarrymen are Ixtter oft os regards the safety of their 
occupaUon than many 1 Iher classes of workmen, such as luiwies, 
railway sen ants, and sailors 

The medical evidence es|xa-iall) that of Dr Richard Jones, 
IS very complete, and we leim that some of the ills of the 
Mcnonethshirc quarrymen are praetieally of Iheir own making 
Judging by the report anl the evidence upon which it is based, 
the men are not cleanly 111 thiir ways, and if their sober habits 
lead them to rum their digestions by stewed tea, it becomes a 
questiin whether their sj called, but miomplete, lempeiance is 
an unmixed lienefit 

1 or preventing lecidints the Committee make several useful 
suggesuons , one of the most important is their advocacy of 
‘ ihannelling machines or groove cutters, for assisting in 
getting the slate, instead 1 f violently wrenching off the blocks by 
blasting 

1 he value of the report is enhaneeil by some usefql ap)>endices, 
a cojMous index of the evidence and several woodcuts and |)lates 
Ihe plites are n iteworthy as being the firsl instances of re pro 
ductiuns of pbotogn|>hs in a Blue Bonk by the half tone process 
bivi of Ihe eight phiticriphs wire tikin underground by 
magnesium light , the two best which represent ladders set up 
in underground chamixrs, are the w irk of Mr Burrow, of 
(amlorne aliealy well kniwn ly his successful pictures of 
Giinish mines • 

The rejxirt is signed by Mr Le Neve hoster, the Inspector of 
Mints or the distnil Atr J h (ireavcs, the owner of one of 
the largest slete mints Mr L 1 Jones and Mr I J Ivans, 
Ixith quarry minagers of wide ivpenenie and Mr 1 Jenkms. 
Presiclent i f the (,)uarTymen s Union 1 he opinions of a practical 
( immittee of this kind ire entitled to consideration, and it will 
1 h iiiti resting to n ite h )w fir their suggesti ms are tamed out, 
an I b >w far they attain their object vi/ the increasid safety 
and general well being of the Merionethshire quarrymen 


Tin RLIAI/OVOI EIOLOGi lOUlO 
LOOIC A I INI IS TIUA nON ' 

H 

liii Ki I siivs Chromiiix levi Valiloi Inssii Kfmains. 
U1 IlCIINtj the Kill of sixcial endowment held by early 
ge dogisls w e must considir the relative 1 hronolngical value 
of fissil lenivins with lefercnec li the natural laws whah have 
pnxlurrd their chararlenslic s and govimed the venous loiiditions 
of their origin Much may profitably be said eoneeming the 
comparative thninolr gical value < f the differint genera faimhes, 
Ai , belonging to mi and the same class of any bramh of 
either tlx animal or vegil ilile kingdom or to different classes, 
but I pruixise t > discuss only the broader relations to one 
another of the ni iie general kinds of fossil remaiiu These 
diseussions will relate to the time range of caih of those general 
kinds, the vanous eonililums under which they have lieen 
preseneil the various inmlitions of habiut of the animals and 
plants which they represent the relative rite of evnlutioruil 
development of the different kinds and thtir difierenees of 
reciiirocal relation to one another - 

No fact in histonial geology is more conspicuous than that 
of the great differences in time range of Ihe vanous kinds of 
organic forms some of them having ranged through the whole 
of the time represented by the geolotpcal scale, while others, 
and among them some of the btolngically most important kinds, 
ranged through only a lompnratively small i«irt of it 

A specwl gtoujung of the different kinds of fossil remains u 
more appropriate for these lUseussions than isa stnctly syslenialx 
one, and I have therefore ulopted the following (a) marine 
invertebrates (A) nun marme and land invertebrates, ( ) fishes, 
(d) balrarhuins and rtiililes, (i) lards, (/) mammals, and 
> By t hart*, A White Abslraet of a serwa of cirIii raavs pufalMhcd in 
the Riqxirt of the United States N itionel Muteum (Conliaued liaai p aSi 
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incluuvc, reprewnt the tunc ruigt uf the kuidb uT animaU tnd 
planu which h*ve lUrauly been mentioned, and which for 
convenience of reference are anin recorded with their corre i 
sponding lettera at the foot of the table Thn method of 
mronpint, the different kmd^ of ammal^ and plants, as already 
tntimated u adu^ed only for present convenience in making 
comparisons of chronological values All the principal kinds 
which are designated in the usual systematic classificuion an. 
however, included m these special groups, the few that are 
omitted being regarded as of little or no importance in this 
connection The dotted portion of certam of the lines indicates 
uncertainty as to the real extent of the time range which is 
shown them, because of impend or doubtful representation 
of those kinds by discovered fosal remains 

Of all the animals which have existed upon thi earth, and of 
which Kmains have been discovered only those of marine mverte 
brates have been found to range through the whole geological 
scale fhe tune range of these important portions of the anlinal 
kingdom is lepraietited by the group of five perpoidicalar lines 
under the letter A The marine mvertebrate life thus repre 
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sented includes the 1 rotosoa, Ccelenterata, Annuloida Annulosa, 
and MoUusca, the latter inchidiiv the Mollascoida That is, it 
includes five of the six sub kmgdoms or branches of tte ammal 
kii^om 

nie non manne and land invertebrates, the tune range of which 
is intended to he represented in the table by the two perpendicular 
lines under the letter B are only msecti and fi«h svater, 
brackish water and land molluscs The discovered fossil 


remains of all other non mannt aixl land mvertebiates are 
regarded as cither too tare or too unimportant to beprofitably 
considered in the comparuons which are to follow The longer 
of the two lints may be taken os representing the known time 
range of insects and the shorter that of land and non manne 


rhe pan of iKipendicular Imes m the table under the letter C 
shows the approximate tunc range of sll the sanons kinds of 
animal remains which base been referred to the fishes The 
sh >rter of the twe lines indicates the known mnge of the teleostean 
tishcs and the longer thst of the other kuids, the latter 
mcluding certun forms that differ materially from any living 
fishes 

The tune range f hatrachians and reptiles so fer as it u 
knosm IS shown by the three perpcndunilar lines m the table 
under the letter 1> that of the dinosaurs alone being represented 
by the sh irtest line f the three 

The km wn time range of buds u repmented by the single bne 
under the letter I It is here amnmed that most if not all the 
fossil tracks found m Tnassic strata, and formerl) referred to 
birds are those of dmosaun 

The two lines in the table under the letter F represent the 
knovm time nnge of mammals the longer lute representing 
that of the non phcental md the shorter that of the placentu 


tile known lime range of land plants is represented liy the two 
lines under the letUr (j The lAorter Ime represents the range 
of the dicotyledons snd palms and the longer one that uf all 
other kinds The algv and dutoms are omitted from the table, 
as being of little ir no impurtanee m the compunsons and dis 
cusMons which arc to follow 

The earlier pirtion of the time range for each of the kinds of 
animals and plants as shonm by the perpendicular Imes m the 
table IS naturally me re incompletely and indefimtely represented 
by fossil remains than la the later ixirtion because the smaller 
variety and greater lanty of those earber remains and alsi m 
most cases because if the increasing difference in character from 
living forms which is observable from later to earber formations 
In some cases h iwever, the early (lorUon of the tune range vs 
It IS now known begins so suddenly, and with forms of such high 
biological rank as t make it evident that its real beguming was 
much earlier thvn it has yet been proved to be by actual dn 
covery of fossil remains fhe last mentioned feet is of great 
importance in many respects but it does nut necessarily affect 
the question under contention because all estimates uf the 
relative chronological value of fossil remains must be confined to 
the kinds already known, and the application of such estimates 
must refer only to those portions of the geological scale in the 
stratv pertaming to which the remains are known to occur 

It nos bees shosrn that it is the racial advancement 
in biolmpcal rank for all organic forms and for the 
whole of ralogieal time that conatatntes the ideal ultimate 
standard (A measure for that tune It does not necesMnly 
follow, however, that the geological scale is actually based upon 
the combined average rate of advancement of all those fonns, 
because this is a factor which cannot be definitely ascertained. 
Still m all cases it is necessary to apqdy that idM so fer as is 
praeticable 

In view of the fsets recorded in the preceding paragraphs, 
the highest estimate of chronological value must necessarily be 
placed upon the fosol remauis of hose kmds which have existed 
under the most nearly umfonn conditions through the whole of 
geological tune, and which give evidence of the most nearly 
uniform advancement m bioTogical rank Accordingly, the 
remains of manne invertebrates possess fegihmafe claims to a 
higher estimate of chronological vuue than do those of any other 


kinds 01 annnau or ot plants 

It u true that the rate of development m biological rank of 
j„_ jjjjj embnu* the entire advance for the 


whole animal kingdom, bewuae it ii 

now known with many highly mgamicd forms, and ends without 
mcluding the vertebrates , but this feet does not afiectany of the 
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necetsaiy elemenU of tlwiT wpenor chronological value which 
have jt»t been mentioned llie following summary of focu 
relating to the marine mvertebrates show theu principal claims 
to the higfaest estimate of value m characterising the divisions of 
the geological scale, and m determining the geological age of the 
strata m which their remains are found 

The marme invertebrates embrace five of (he sis sub kingdoms 
or branches of the animal kingdom 

They have coexisted in every stage of geological time while 
the known time rangs of other animals, as well os of land plants, 
hat been very much less 

The preservation of their remains having been a natural con 
sequence of the character of their habitat they are faunally 
more complete than are those of any land animw, and for the 
some reason they are florally more complete than are remains of 
land plants 

They all hved under the same or closely similar conditions and 
those conditions were more nearly uniform throughout alt geo 
logical time than were those under which any other forms of life 
exTrted Their remains have therefore, produced a mure nearly 
uniform chronologieal record 

Their relations to one another were wholly congruous while 
the relations of all of them to -ill non imnne fisunas and land 
floras was more or less incongruous and In many cases e\ 
tremely so 

The formations cont-umng their remains are for the whole w rl 1 
and the whole of the geological scale &r m excess of those which 
contain the remains of any other forms of life, especially the 
remains of land plants and land animals 

CoaRBIATIVh GhOIOI V ANIl ITS CrITBRIA 

The term ‘ correlative geology is not in common use but it is 
adopted as a present convemence in discussing the correlatu net 
assemblages if strata as divisions or subdivisions of the geological 
scale as it is developed m separate regions, and the identificati n 
of formations within one and the same distnet or regii n \s 
here used the term correlation refen to geological systems <r 
other comprehensive senes (f stratified rocks which occur in 
different and more nr less widely separated parts of th< w rid 
between which parts there is no pnysicat continuity of strata 
or none that it is possible to discover Oirrelatlon applies to 
general geology identification to local or regional investigatims 

The latter may be discussed under two heads, direct and re 
lative Duect identification applies to formations the charactensties 
of which at one or mure loeauties have been ascertained, and as 
these are naturally of limited geographical extent, the appbcati vn 
11 similarly restricted 

Althoiwh fossils in all cases constitute not only much (he most 
but usually the only, trust wewthy criteria for such indentification 
of formations as is iiidupensahlc in the study of stnicturd geol^ 
the various kinds differ materially as to their relative value This 
value however has no necessary relation to that whieh they may 
possess os indicators of geolom^ time or of the correlation cf 
the strata containing them with those of other parts of the w irld 
The two values are distinct, although one kind of fosul renuiins 
in» often possess both 

While ftissil remains unquestional ly afford the most trust w< rlhy 
and Often the only means of either direct or indirect identification 
of formations, in the absence of these means the nologist often 
reaches ^elusions m this respect by methods of reasoning that 
It would be difficult even for himself to formulate and these con 
elusions are valuable in proportion to his acquirements and 
experience Among these less clearly definable methods u> thit 
which takes cognisanee of homuceny that is, of a method in 
connecuon with which certain ii^rent lithological and strau 
graphical characteristics which ore possessed by a formation or 
senes of strata in one part qf a given region umler invevt^tion 
are accepted as evidence that tf had a common onpn with a for 
motion or senes prcsentins similar characteristics m another part 
of the same region Snt^ a conclusion neceasanly imphes that 
originally there was physical continuity of similar strata between 
such locahties, and tfiat it has either been destroyed or obscured 

This method of identiiying formations is one of minor import 
once as compared snth that which u based upon fossil remains 
but unfortunately it has, eqiecially within the lost few years, been 
adopted by certam geologists memun of important works almost 
to die entire exclusion of palaeoBtological consideiations Mthough 
It cannot be dented that m the hands of an experienced and 
broad minded mvestintor this asethod of identifying formations 
u of great value, the net remains that son]e>of the most gnevous 
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mistakes that have ever thr wn discredit uix n gi logical investi 
Mion have occurre I liy its a U ption to the exclusion of palseonto 
mmcal evidence 

It has been the custem f s laige proportii 11 if geologuU to 
regard the geological se ile as it has been established m IttRipe 
as the absolute standard f r the whole earth \ necessary eon 
sequence of this view is their assumption that the nstems which 
physically constitute that scale and at least most of the divisions 
of those systems msy not niy be recognisctl 1 ut sa clearly 
defined m all ports of the esrth as they are m Lurope, if m 
those parts eontemporani us deposits were made and sbtl remain 
mtact 

In view of known fiittv snd principles the idea held by the 
esrly geolomsts as well as ly some of those niw hving, that 
identity of Icssil fypes | r ses synehromsm ir exact contempora 
neity of origin of any tw or more senes of strata containmg 
them IS quite untenable Tlie forts which hove been presented 
also sugg^t that the term (h in taxy must Ik. used with some 
d^ree m latitude os ti its q plication to the suixlivisions of 
systems beeouse the order f sequence m the occurrence of the 
types which charactense them respectively in one part of the 
world IS m another part sc metimes partially reversed or partially 
interchangeil That is the taxonomy of thise divisions, os 
biologicalTy mdicated is not the same for all ports of the world 

The presence in widely se| areled parts of the world of all the 

r ems < f the ge Ingu-al srale as well as of some of their larger 
sions has liecn demonstrated by the labours of a multitude if 
geologists so the fiet of correlation is not called in question 1 he 
pnncipal questions which are here raised concern the scope of 
correlation or the limitation of (he assemMages of strata the 
rrlalun of which to respective divisii ns cf the scale is more or 
less obvious These questuns are tf pncbcal application m 
the study of the structural geology of any part of the world 
ither than that in which the geolocical scale wras established 
I ut they are of such a character that they must be conventionally 
rather than arl itrenly determined 
lor example m discussing the questions which have arisen 
cincernmg tne earlier and later limits of the systems of the 
geola(,ital stale in N rth Vmerua the difference of ofamon as 
t > those limits have lieen wi Icr and more various with regard t > 
the later s) stems than to the earlier This is liecause of the 
greater number and variety if the kinds of foasil remains 
to be considered in such discusuons of the later s) stems 
It IS iheref re evident that m reaching a conclusion as 
to the Umitation r f any of these systems or ■ f any of their 
subdivisions it is necessary to take into consideration all avail 
able facts ( hysical as well as 1 1 I It >* equally evident 

that It IS the duty of every American geologist to hold m 
abe}anre any final decisi n as to the correlation of the groups of 
strata whiih he may slu ly with the divisi ns of the lurojiean 
scale until all such tacts have been duly and justly considereil 
In short the idea of absoluteness in such cases is as much out 
if I lire IS IS the asserti in rr recognition of jiersonal authority 
Althi ugh these remarks refer directly 1 1 North American 
geology and geok gists they are equally applicable to other parts 
if the world when referenie is mide 1 1 the scale os rejiresented 
by the 1 uix penn r cks 

Notwithstanduig the great excellence of the scale now in 
general use and the (act that so little change has been made in 
It since It was first devised by the early geologists the future 
progress of geilrgical science will demand muihfii ations the 
necessity fir whiih will lie especially uigtnt when the tnie 
character of correlation f ir all the principal ports of the earth 
has been ascertained Hitherto correlation has been investigated 
With the single purpose if adjusting the senes of formations 
which occur in each of (he various ports of the world to the 
scale now in use but olth lugh its general applicablity to that 
purpose u not to be qnestionM the ultimate result of the stud> 
of correlation will be to modify this scale and adjust it to the 
systemaUc geology of the whole earth That is, the scheme if 
stratigraphic chusificatiun which has been the mam fiictor m 
adjuttuu the dements of systematic geology, must m turn lie 
ttt^ adiuated to the great system which it will have been the 
principal agent in producing 


Critfria os Past Aquboos Condi i ions. 

Imong the more conspicuous facts in geology are some of those 
ich retate to the manner of origin as wdl as to the original and 
sent condition of the sedimentary formations These subjects 
e already been discussed and among thi sc disrusBons are 
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>. 1 rt-fLitiKcs to the thirarter of the water in which eaeh 

I r I iti >n wan deposit! il Studienof thefctcliininurvfoniiatiuiis, 
t I iillv thoHC made imm a biological standpoint have demon 
eir lied triit the UhIus ol water in which they wen depouted 
wcR if the sanoiis hinds that are now known, that is ssnii. 

W! It mannt, some tosh and some brackish 

I |> n physii il ttidintt alone, it is not pintticalile to satis 
ft I rily (IthSif) the sedimentary (cirmations of the earth in such 
t 111 inner as 1 1 sersi the purjaise of thorough ge logical insesti 
giti III Iherefure sueh data ue in this is in m At ithcr eases 
( hieHy saliiahle is lieing accesMiry to the esideme iffocded by 

I I I gii il data 

ihe laolitfiial rnterii which ire relied ii|xin by geologists to 
ihstiiimiish ftiom one another the sedimentars formatii ns which 
have belli produted in iiiinne waters or m those of inland seas 
likes, risers or estuaries relate to the eluractensties of faunas 
whiihn w inh lint those waters res|K<tisily ind t> the difler 
enees from me amahei i f such faunas That is the eoiielusions 
w hich gee 1 igists reaeh i mceming the uiiistionsyust indiiated 
are liasid U|iim now esistiiig physical ronclitions iiinnlhe known 
ihararter strut line and haints t f animals with lelition to those 
e inihti ns mil upon the issumption that in |nst geologieal 
ep ichs iiiimds ol i given eharaeler and stieutuie hed similar 
habits and liveil iindii it millions similar 1 1 Ih st whieh ire 
eunLeiiiilli then living t ngeners 

Ihe van us Ik dies ol water whiih csisted during geeligiial 
tinie md w huh ennstiluled the habitat ef iipiiti inimils were 
ol Ihe same kniils that now exist iiiniels mannt end fresh 
t get her with those < f the vanous intern iinng graelts 1 1 saltness 
^l!h iigh It IS pr ilmlile ihut the nianne waters f early geologieal 
time were iKrt s i salt as those if Ihe [ lasinl e ms it is believed 
Ihni this diflereiue in saltness has m l lieen s greet es to make 
my apireiiilile dilTcrinri es l legilimate e mliisi ns of the 
kiml tnat have Iwen indicale<l 11 seems la I e espeeidly evident 
that this liSerenee hes Uen thus inappredtlile sinee the elose 
of pile /on time smee whuh time the gietler (lart of the 
known unmistakibly nun inanni f irnmtu ns were eleiaiAited 

If all the kniwn now living nieniliers f a given family i 
ue 1 nfiiHiI t marine e r tp fresh waters is the ease may la. it ' 
IS assumed that Ihe hal itat of the tslinel memlars of such 
fimilies Were sinnltrly restricted and Ihil the piesencc of fossil 
aniains if sueh annuals in < given foi melt >n is in the ibsenee 
of eonflie I ing f ids suftn le lit e v nle iii e ( f its manne ngm on the 
one ham I ir f Us fresh water origin < n Ihe ther \gam if i 
given family is kniwn ti have representatives n w Iivii^ in 
minne I rtekish ami fresh waters ies|Ka lively it is assumwl 
thit 11 had a similir range of hilitat during [last geuinmeil 
ejMchs llitref le the diseovcry in t given formuim of pssil 
remains f i single representative if i family having sueh i I 
vaiaeel range f habitat is not of itself siifhiient to enatile one to 
dee ide whether It WHS f marine brukish i r fresh water origin 
and ither ev idence must I e sought I 

Ihe Intel 11 of inst aqiie Us < nditi ns here discussed 
art il i nirst only sit h as may !« ileiived from seth 
nientarv f iniMlions and their ei nleiits It i annul la. said that I 
then ire any hilly tnistworlhy jihysie il erUeriH Iiecause a nun 

III trine firmatiin rirelv presents anv condtli m of stralihcatiini 
or mv Iithiligieal eharieter which is nut oliservable in some 
mantle f nnations Still there ire minv more or less valuable 
imlieati iiswlmli may la lAerved and li some degree relied 
up III III Ihe ilisence of fassil remains 

lor esmiple ilthough eonsiderabli u cumulations of 
eule/reous strata ere soinetmies found among llie generally 
aixtiuet us strata of fresh water lornialains thev nive never lieen 
lound to i intain any important aeeimiiilations of regularly bedded 
limest ines hiirthenniire estuonne depinits are often still more 
Ilf n detntal character than are fresh water formations and also 
thev in le rarely eimtain caltareinis layeis Iherefore if one 
should enceainter i senes of regularly bedded limestones either 
magnesian or fully caleareuus he will rarely if ever la at fault 
in reganling them as if maiine ungm even wuhout biolngieal 

In aIarge|)ni|X)rtinniifthenon morinefurnutions the stratifiea 
tion IS less remlar than is usually the caio. with manne forma 
tains Still this IS by n i mean* a certain enterion and m some 
eases mm manne form ituins art found to rest so conformably 
upon the minne mil to la so conformably overfain by them as to 
give little indication of the great difierenee in the eondition of j 
intir origin 

1 htse examples serve to show how indefinite is the chtmeter 
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of physieal evidence as to the past aquteius conditions under 
which the various sedimentoiy formations have been produced, 
but they serve to emphasise a statement of the fiuU that almost 
entire relume e must be (doced upon the evidence furnished by 
fossil remains 

With refertnte to general indiealions of difierenee between 
mannt and nun m inne formations which are furnished by their 
fossil remains we observe that a (xmspicuuus difierenee liesm the 
1 comparative aliiinilance and vanely of forms of life which the 
fossil faunas of Ihe formations rtsptctively represent Manne 
waters have always teemed with life in a wonderful vanety^f 
forms, and iheir fiAsil remains art proixirtionally abundant The 
vanely is less in brackish waters and least of all in lacustrine 
waters It is trot that ichthyic life is abundant in some fresh 
w Iters Init never so generally alaindant or so vanous as m manne 
waters It is els a trot that mullusean life is often locally abun 
elant in shall >w fresh waters but, as already severu times 
nienti meil the v irietv is extremely meagre All these peeuluir 
Hies are ilist nctly oliservable among the fossil faunas of the 
non iniiine f rmvtions 

Other general indications of difierenee between nurine oral 
non manne form It ions are funushed by remains of land plants 
endaniinils ())hii st i formations art naturally free from any 
vegetable remiins iltnved from the land, although eual and other 
milerials if vegetal oiigin are not unfrequentTy found alternat 
iiig with layeis containing nuirine fcAsil remains These, 

I however are rtgirdcil as cases of emergence of the bottom of 
I shvllow sea waters ami Ihe sul sequent sulisidince of the same as 
plant laden luuishv land II is a matter of fiet the reason for 
I which has lieeii suggested in preceding sections that plant 
remains <f inv kiml especially sueh is are in a classifi tide con 
diliin have s ririly wen found assixialeil with remains of 
I ilemrensif merine waters that the discovery of fossil plants m 
I any f irmati n is f itself presumptive evidtiiee of its non manne 

Tt his already teen shown that the remains of land animals 
have s I stleliim re vehed in trine watt rx, or hav ing reached them, 
they were jirol lUy so generally destroyed by the tnluratuig 
uti/n tf c tst u IV es that the discovery of any of this kind in 
f Asil remains in toy formation mvy also lie regarded as presump 
live evKltnee f its non marine ongin 

Ihe f< rig ling stateminls have been made with reference to 
indicali ins will! h ere either of a general eharaeler or without 
ehrttl nlilii n I Ihe quality of the waters m whith sedimentary 
formations hive laen dt|xisited All the direct evidenie, as 
has lieen already fully slated is citnvabk from the fossil remains 
e f the deni/ens es] ecially the gill bearing kinds i f the waters m 
whiili were dejiosittd the formations under investigation 

Kcferriiig I > the ))reviuus review of the anim^ kingdom, it 
will be seen that e large numlier of families of both fi%u> and 
invertebrates art eunfined ti a marine hilntat and that every 
menilier <f even some if the higher divisions is similarly 
rtslruitd her esampit every known member of the clones 
(ephdqxxla ind Krainiiipixla is eunfined to a manne habitat 
It will tlvi lie seen that a eirtam small numlier of families, 
especially of Ihe mci|lus.a, are eejually restnited to fresh waters 
The significance if sueh eases as these has alieady lieen jximted 
out but It IS desirable to refer to them again 

I ossil remains rejireseDUng any one of these kind of ammals 
may be liken as pcsitive tvidente of the quality of the water in 
which the firmalion eontaining them was deposited, providul 
there shall be no room for reasonable doubt that the ammals 
were really ileni/ens of that water That is, caution is necesaary 
even m these more positive cases, especially when the amount of 
discovered fossil mvtenal is meagre 
Not only caution but the exercise of careful judgment is 
ncieswiry in other eases for example, it will also be seen by 
refemng to the fore-going review that certain families, while moat 
of its memliers an. eonfined to one kind of water, may have one 
or more repnsentatives in other kinds , and again, that certom 
families may have representatives in all the known kinds of 
habitable waters In such cases os these it is plain that all 
evideme affoided by fossil remains, to lx of any value, must be 
corroborated by other evidence 

Still the eases are very few in whxh serious doubt need be 
entertained as to the true character of the water m whidi a riven 
formation was deposited Thu is especially true if the foMiI 
remains are sufficient m quantityaod perfectioa to opprosiniBtrir 
represent the whole fauna that bvec. in thoae waten Indeed, 
if the facts which are recorded in this review are borne fri 
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•r geological ubserxation 

N lN\Ki>in.Aioas, 


aiue eonceming any 

ThK ClAlMS OF OBOl(X.iCAI SuFMI^ I 
MubEUUb, &.C 

With reference to the ordinary pursuitb of life it can hardly lie 
aaid that, apart from a natural demand for respectable emulation 
one’s occupation has any claims upon him other than those which 
are either conventionaJly or legally imjxibed liy society u{«)n cseiy 
one of Its members The i^lognal investigator, however u, not 
only amenable to all bu^ elainib, Init to others of a different 
nature which although not enforceable by legal, and nnfortu 
nately not yet by conventional, penalties, are not less impentne 
m their character 

Much might he said m favour of the demands which miy lie 
made in the name of bcieme upon the individual on the ground 
of justice and of moral -uid vk lal ethics hut all cimsideralions 
of this kind will be omitted referem e i nly being made to those 
claims whieh ire supported liy the urgent necessitiek of siiinci 
Itself Claims of the kind referreil to might he made in &vour of 
idl the vanous div isions of si lenee , but on the present net asioii the 
discussions will he confined to those which pertain to Inolomeal 
geology, including Ixilh its strurturil ami systematic bran^es 
With referent e to the mmner in which the suhjeet is pri 
seated, it u> proper to say that theh imiletie form has luit Iks.ii 
adopted merely tram personal preferenee but because it S]>pe-ers 
to te in the present ease a proper and effective if an indirect 
method of calling attention to prevalent errors, and of suggesting 
neccbsary improvements in eertain previlent methods 

These claims of science will lie considered not onlj with 
reference to the individual investigator Init to asstx lati ms 
museums, and geological organisations Thosi which iiity Ik 
mode U|xm the individuil investimitor relate to the manner of 
prosecuting his work and of publishing its results, and also 1 1 his 
final disjmtion of the evtdence upon which his conetusioiis aie 
based Claims upon asscxistioiis nr societies relate to the ehinetei 
and methods of )iubhcatiun , those upon museums totlieccn 
servationand installation if fossil n mains and of the reionls 
pertaining to them , and those upon organisations to the pr< 
servatxm of the mtegnty of geolomesl science 

In considering the tlaimb of science upon the individual it is 
debimble to make some referenet to the amateur as well as to 
the specul invistii^tor This recognition of non professional 


d such a Imld upon the ponul 

ties for making observstions with relation to it are everywhere 
bocommon, that in every civilised lounlrj ihere is a mullitude if 
penons who are in the habit of making more or less enticil 
observations Notwithstanding the usinl limited and desultoi) 
character of such observations the) have often contnUited 
“ to the geiirml fund of gtok gird knowledge rs|>ecull) 
nmpamed by a faithful record and prescrvstion of 
Indeed some of the most vsluible mets in geol^ 
have been brought out by amateur i liservers, who themselves 
were haidU lonscious that they had iiruU their way alone lo the 
frontier of acquired knowledge and frim the ruiks of such 
obaervers have arisen many of the lesdirs in geological 
investigation 

It hai beei , „ 

exutence without the use of fiibsil n m tins 
their use structural geology would lie reduced to mere lotil and 
disconnected studies It nai also liecn shown that to arrive at a 
jubt eitimate of the value of fossil remains in these branches of 
geology they must be thuroughlv and systematically studied as 
representatives of faunas and floris as well as tokens of the 
ibrinationa in which they ar» jigund 1 he proper collection and . 
preservation of Ibsal remains is therefore a siilijc c t of the greatest I 
importance In view of these facts it is thv plain duty of every 
geologtst, upon beginning a piece of field work in biructural 
geolqgy, toocccrnipany every step of his examination of the biiata 
by 01 foil a collection as possible of the contained ibsMis 
OM to prererve them, together with mites recording the re 
suits of his observations om a statement of all the uicts rule 
vant thereto 

FomiIs thus collected, and the facts coneermng them recorded, ' 
became mveated with a value which differs matemlly from that 
whidi la posMssed by ordinary property , and the churns of science 
upon them and upon the investigator writh relation to them at 
once begin These claims, as just intinUtted, require thit a 
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made of the siriiigri|ihtcsl nm 

... ire found, incliiling a direetive 

record of the locality and designation of the siraluni tiom which 
they were obtained 1 hey ilsu reejuire that these re ords should 
I be inviolably prcseivel incl made msepaial Ic from evtiy 
specimen by indices that shill lx ns intelligible t 1 1 ther ihvesti- 
I gators as to the origin il lisei v c r 

I Apart from the claims I sc lence such urecauti m is necessary, 
lieciuse reliance ui»m me in n ili ne is always unsile in the most 
' fivrniraiile cases ind il cm u (test give use 1 nlv to such cinil 
traditions as are out 1 1 1 hit 111 s itiilihc woik 1 he miniedmU 
prepantion of the reei rcK in I indices jiisl nieiili ined is alsi 
necessary because whilt every s|xcimLti is it ill limes com 
jxtent to impart to an iiivesligitor all olitimable knowledge of 
Its own eharieter it tin f itsell ti nvey no mfi million is to its 
ongintl locality and slritigraphiL positu 11 With this miornii 
tion secured for in lleitioii rf I ssils they nny lx mule at all 
limes available is aids I > scientific reseiiih 11 I inly 1 ) the 
colkctoi but liy all other imestigiti rs 

The clums of science ils 1 reipiire Ihit inmieilMlely i |k n the 
completion of the ingmil study if tossils thus cc Ik test mil 
rtcoided they shill lx jilKe 1 where they will lie freely i lessible 
to the scientific publi in I thit re/erenit lo then plue if 
dejiosit shill lx maile m ci iinectKin with their |iul hi ition ]i 
IS needless to say Ihil the inly suililile places for sueh c1e|xisit 
ire imlilii museums Ills nly when this inelis|xnsnble evidence 
IS thub made accessible thit ihc ixiblii laii esercise thit irbitn 
lion ovci the accumulated I esults ot the lib iiirs of mvestigit rs 
vvhii h has been shown to lx im|xrative 

Ihe pre|»ratiun incl I iiblieiliiiii of eoni|ilele reciids e ncerii 
ing the kxaht) and strata from which fossil remains ire ibt until 
art neceshary even fiom a biokgicil |xiim if view iloni 
esjxiully when th ibe reminis are studieil with itfeanet t i the 
ringe of irganie f vims in lime and withvut such rei its fossil 
lemiins ire 11 niinritivtly woithkss is luls in gi logi al in 
vesligation It is unforlimitely tiue that 1 n >t unini|x rtiiil 
proportic 11 of the |iale.>nl logic il nuterial i mtiineci in ui Ixst 
museums is will) ut Ihese ebsenliil riiunis ami that iiuny sf the 
iniblicati ms containing descriptions uid illust rations ( f issil 
remims give no satisficliiry infiirmatii n is 1 1 the 1 cilities end 
strati Irom which they wen oUained 1 r ol the hull disj isiti 11 
jf the siaxinuns In such i tses those luthors mil e Hectors 
have evidently asbuiiieci 1 1 decide f ir themselves and f r stienie 
the i\ail laMmoniii p isition in the gee Ingiiil s« ik 1 the strai i 
from which their fossils iimi In 1 nutting such reenids is have 
lieen refemil to they stem te have lonsicltrtd any inf rnnli m 
unnecessary ihvt w nid enable the seienlihc |«iblii 1 rejieu 
their olisenalioBs iiixm iheir s|xeiimns ir Ihi se which they in ly 
have mide ill Ihe field 1 r to k irn the biological chini tenstics it 
Ihe formations troni which the ir I llev lions were cl lamed thci 
than those whi h miy lie suggistid by iheir ivvi j irinl 
eullecti ins and Iheir neiissarilv nn|xrfecl disi rii In ns It is 
cloubtlesb true that such omissions hive Ixen largely etc I 111 
honest lack of apprei 1 III 11 n the (lan if lulhirs ml c Ik ton, 
of Ihe imporUiiice of (ireseivmg such rei irds I ut it is ti le 
teircd that in some imix riant cases the imiissions 1 r siippitshions 
have hecn mtcntinna] In Ihe tormii class ol uses the lu I cm 
only be deplored but in Ihe lilUr every gei liigisl is justified in 
feeling that 1 iiime his hten ci nnnitteil igiinsl si it net 

Ihi cliinis of geoligicd science ii|X)n ass ciili ns ind 
scxrieties ire so geilertlly ind jtislly lei gniiced that inly the ni 
which relites to the niinmi of ] id lishing the results f iiivesli 
gallon need lie referred I 1 in this coimeitmii and this rtleieme 
will lx eonfimd to the nicessity of enforting the i linns nyxin 
individual investigators which luce already Ixen disiiissed 
This chum may lie sutfiriently mtlii ated by reference 1 1 I hi sc 
last mentioned and by the remark that if it is the duty f 
individiials to jiublish records of iheir observilions in the iiiunu r 
that hoa been stiled it is plainly Ihe duty 1 f th ise persi ns wh 1 
may be in charge of the meins of |Kibliration to refuse U publish 
the wntings iff those iidliors who di not eimfoiin t Ihal 
reiiuirement 

The facts and principles which have lieen staled fuliv w irnuit 
the atatements that imhviclual authority can have m esistemi 
with relation to geologual sc lente that the |Xiblii must lx the 
final arbiter of all questions concerning the v ilue 1 f | r |x sed 
contnbutiona to its advirxement and that a |iul>lii es|xisition 
shcmld be made of the evidence ii|X)n which any c imiiliulum to 
liftikigieal geology is based In acisirdaiiee with the 'vst nanxcl 
requirement it is necessary to cunsider the clums of this breneh 
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of icnce upon muKuras the force of which'n apparent when it 
IS n inembe^ that tht thatenal pertaining to it therein atored 
c I stitutkS the vital mdence of the value ^ all contributions to 
Its I Iv^cement and that without luch evidence this branch of 
sriLnte would be reduced to a mam of penonal testimon> 

1 1 view of tht great scientific value of foBul remains tht 
f II >wing temarick are ofieted conceimiw the precautioni whwh 
are nicessary m their preaervalion It u true that moat if not 
all these precautions are observed m a large nrt of the principal 
acitntilic museums of the world, but it 11 also true that much 
reniisMieas in this respttt has occurred in others Desides tht 
jir ipnety of rtftrnng to the latter fict, these rtmarka art necea 
saty to complete my statement of the claims of science which 
constitute die subject of thw essay 

Three nneral classes of specimens of fossil amains sh mid In. 
recognised in museum collections namely lypual authenticated 
and unauthentwated Under the head of tyjiicBl or type siieci 
mens are included not only those which have been desenbed and 
figured in any publication whether original or otherwise but 
tl^ which have in any public manner bMn «i used or referred 
to While all such specimens as these should at all times be 
acccssilde to any competent investigator, the nsk of loss »r 
iniury is so great that ucy should in no case In allowed to be 
taken from the museum building in which thiy arc installed 
Such specimens are in a peculiar sense unique and there can be 
no sulistitution and no equivalent in value 1 heir loss greatly 
reduces the value of every publication any part of which is liased 
upon them and to that extent retsrds the advancement of science 
It IS not enough that other and even better specimens of pre 
sumably the same s|ieciea may be discovered the funner con 
stitute the original the latter only suppositious evidence Besides 
the nsk of loss or injury to type specimens by rtm ival fr >m the 
idace of their mst ilment their absence u a disadvantage to science 
That IS no one investigator should be allowed their use to the 
exclusion of any other 

The term authenticated specimens is here ajijilied to such 
as have been fctudied and ann tited by competent investigators 
and priperly installed Such material constitutes the bulk of 
every important museum collection and next to the type spen 
mens alr^y mentioned they are mi st valuable Their increased 
value Ik due to the scientific labour that has been bestowed upon 
them and it needs only the additional Uliour of publuation to 
constitute them type spiximena and to make them of like value 
Authenticated spimmens when installed are ready aids to all 
invekt^tors of such value that even the temporary removal of 
any ofthem from a public museum is to say the least of di ubtfiil 
expediency 

Unauthenticatcd s|iecimens are of course th ise which have 
not been studied and installed and thev constitute the great mask 
of matenal from which authenticated xno type spv cimens ire drawn 
Among them are those which eonslitute the matensi evidence upon 
which original observations m hiolagical geology are baaed If 
these are accomjxinied by the rtconls and drkcnptive notes which 
are essential to their value they constitute proper matenal for 
acceptance W museum authontiek but if not their instalment 
should be refused whstever their character may be 1 hat is to 
apply a statement made in another connection, no specimen of 
foskil remains kh uld be sdmitted to permaneiit installatum in 
any public museum which is not accompanied by such a record 
of the locality and stratum from which it was obtained as wiU 
enaMe any investigator to revuut the same In every rase of 


instalment such reconis should lie so connected 1 


IS intended to embimie reference only to those which are devoted 
to the preservation if matenal pertaining to Uoluguxl geology 
Ixit they are of moic or less geneial apphcability 1 hese partial 
chums alone demonstrate the impoc^t relation that museums 
hold to science and to civilisation as centres of learmng and 
conservatones of the evidence concenung acquired knowlet^ 
Museums should not only be made sue treasure houses of 
science, but they should be what their name implies— temples of 
stu^— perpetually ojien to all mvestigatotk 
The churns of science upon geologual organisaUonk cannot 
lie discttued at length here, but beouise the ratio of power 
for the advancement or retardation of science possessed 
such organisations is so much greater than that of individiHb 
workinglndcpendently it is desirable to make this brief refin' 
ence to them That power increases also with the ratio of the 
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extent of the organisation and it i« largely centred in the 
director His responsibility, especially if his mgsaisation is a 
large one is peculiar, and to hunMif, « an nnfixtunate character 
That IS, while all or nearly all, the advancement of science that 
may be accomplished by the organisation is the work of hia sub 
orthnates, letatdation, if it riiwld occur, 11 mainly due to hu 
fiulure to require thU each branch of investigabon should be 
prosecuted m accord with all others, and the case would be httle 
less thsn disastrous should he himself favour Mr ^arte metfiods, 
or &1I to require a symmetrical development of the work m his 
charge 1 he claims of science upon geological orgaiurations are 
there&re really claims upon their directors, and they ore more 
reqnnkible thm any other class of persons for the preservation 
the integrity of geological seiencc 


UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE 

Ai a meeting of the Council of University Coll we, Dundee, 
last week it was announced that the trustees of the late Miss 
Margaret Herns had allocated a number of secunties valued at 
nearly £n ooo t > eatabhsh a chair of Physics in the College, as 
recommended ly the Umvemty Commusioneis The Council 
resolved to institute immedutely a choir of Natural Philosophy , 
snd an appointment will be m^e before the beginmng of next 
session Hitherto the classes of Mathematics and Physics have 
been combined The salary will be £iiaa with share of the fees 

Thk invaluable kaord of lechmeal and secondary education 
Continues in the quarterly number just issued, the review of the 
work done 1 y the Tecnnical fcducation Committees of the 
hngtish Count) C uncils, commenced in the preceding issue A 
summary is also ^iven of the work of the Scotch County Councils 
from which it tpiieaix that, out of a total of thirty three County 
Councils, twent) f air are devoting the whole, and seven a part 
of their grants to educational purposes while two counties ate 
am^ying the whole of the fima to the relief of the rates Out 
Ilf a total sum of 157 dislnbuteil among the County 
Councils of Scithmd, 491 was devoted to education m the 
year 1891 94 Mr P I Hartog contnbutes to the Rtterd an 
lllustraleil description of the Owens College Manchester 

Tnr Town Trustees of Sheffield have (says the AtJUftaum) 
voted a sum of £10,000 towards the endowment of birth Cql 
1^, with a view to enabling the authorities to affiliate it to 
Victoria University The actual endowment of the College is 
£23,000 in addition toils income of £1200 from the State and 
Affoo from the Corporatirai It is understood that a total of 
450 000 would be sufiiaent, but no more than sufficient, for the 
purpose of affiliation A further sum of £3000 has been con 
dibonally promised liy Sir Henry Stephenson and a pubhe 
appeal is contemplated for the remaining £12 000 


SCIENTIFIC SERIALS 

Ike QuvUrlj JounuU rf MurcstoJ>ual &ume for March 
189 j contains On the vamtion of the tentaculocysts of Aurelta 
attrUa, by bd word T Browne (Plate 2$) Of 359 Lphyise 
collected in 1893, 22 6 per cent were abnonnol in posaesong 
more or less than eight tentaculocysts , and of 1156 collected m 
1894, nearly the same percentage, ao 9 svas obtained Of 383 
adult Anrelw collected In 1894, 22 8 per cent were abnormal — 
On the structure of Vermieu/iu tiUsiu, by b S Goodneh, 
gives a detailed account of this interesting Oligochscte, found 
near Weymouth in iSftf (Plates afi aS )— On the mouth parts 
of the Cypni stage of Balanus, by Theo T Groom (Plate 39 ) 
'* It may M regarded Of tolerably certain that (i)Theantennse 
of the Nauphut become definitely loit with the moult resulting 
in the production of the Qrpns stage (a) Ihe btramous 
mandibles of the Naupliui become reduced at the tame tune to 
the small mandibles, the ramus bemg probably preserved in the 
form of the small palp (3) The first pair A maziUse ante 
behind the mandibtes, and at a later date, at a small pair of 
fduceoiu appendages. (4) second pur of maxilbc arise 
still later, just in front of the firit put of thoracic lc« (curn) ” — 
A study of Coeeidia met with in mice by J Joeksoti Clarke 
(Plate 30 )— Observations on various Sporoxos, by the tame 
(Plates 31-33 )— Revision of the genera and species of the 
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BnuichKxtoimdK, by J W Kirkaldy (PUtei 34 and 35). 
enumeratea two oeneim, Bnutchuxtoina (a* «ab gwora Am 
phioxuB, Heterc^euron) and Aaymmetron A new species 
of Heteropleuioa, H angaltnu, u descnbed —On Sedgwick s 
theory of the embtyomc jrfwse of ontogeny as an aid to 
phylogemtic theory, oyE W MacBnde 
June —On the anatomy of Ahj/entum dtgUtaum, by Prof 
S3mney J Hickson (Plates 36-39), gives a brief account of 
our knowledge of the anatomy of Alcyonium, the^eral moitdi 
ology, the English species, their geo^]diicaI and bathymetrical 
distribution, then the gen^ anatomy, followed by the minute 
anatomy of the ectoderm, nematocysts, Womoderam, mesenterial 
filaments, meaoriiza, spscules endoderm ovaries and testes, 
the buds, conelnding with a note on the cuculation of the fluids 
in the colony and 00 the digestion In the history of uivestiga 
tions, Pallar name u not Jluded to, and yit he deserves to be 
quoted as having even before Savgny assigned correct characters 
to Alcyonium (“Hist nat des Oiralluures, Milne FdwanK, 
tome I, p 1 14), and the “Contribution a lanatomie des 
Alcyonaires,” by Fouchet and Myevre, dates if we mistake not 
befm Vogt and^Jung 8 account in their ‘ Lehrbuch, ' and while it 
may be of lutle use to the student it is not without interest, as it 
figures, after a fashion, the nematocysts m A dtgtta/Htu and 
this possibly for the first time (1870) Prof Hickson, however 
leaves all previous writers for behind m his modem treatment of 
this subject, and if he keeps his promise of publishing an account 
of the maturation and fertilisation of the ovum and its develop 
ment, he will leave us under still further obligations for exeept 
Kowalevsky and Manon s important Mpers on the develop 
mental history of C/avu/arta trassa and SymteAtum tarallotAet 
we have but little hght on Alcyonanan development — Note on 
the chemical constitution of the mesoglcea of Alcyonium digita 
turn, by W Langdon Brown It u chiefly composed of s 
‘ hralogen ’ pnor to the conversion of the hyalogen into 
hyalin the mesoglcea will yield a muan, it also contains a 
small amount of an insoluble albuminoid body, whose nature wu 
not determined , it does not contain gelatine or nucleo albumen 
A study of metamensm, by T H Morgan (Pistes 40-43) 
The author in a long memoir, that does ndt admit of bett^ 
briefly abstracted, thinks that the cases he cites show very 
nosiuvely that the variations appearing in a radiate animal must 
have come simultaneously and all together iHto the antimeres , he 
thinks few will doubt that the relation existing between repeated 
organs in a radiate annual is at bottom Uie same relation 
existing between the right and left sides of the body of a Inlateral 
animal Mivart and Brooks have emphasised the further fact 
that the relation between the right and left sides of the body is 
the tame relation that exists between the serially repeated ports 
of a metamenc animal , and he concludes that if thu Ime of 
argument be adrmtted, it puts the problem of metamensm into a 
la^ category of well estabhahed facts — On the Coelom, 
genital ducts, and Nephndia, by Fdwm b Goodrich (Plates 
44 45) The chief object of this paper is to call attention to the 
theory, “ that the cavity which is known as the coelom in the 
higher Coelomata is repnaented by that of the gemtal follicles 
m the lower types of that grade ” 

Amoruan Journal of Scune^ July —On the pitch lake of 
Truudad, by S F Peckham This mich lake is situated near 
the vdla^ of La Brea, on the Gulf of Fana At first sigM it 
appean to be an expanse of still water, ftequently mtemipted 
fay clumps of trees and shrubs, but on a nearer approach it is 
fimnd to consMt of mineral ^teh with frequent crevices filled 
with water. The consistence of the surface is such as to bear 
any weq^, and it is not shppeiy nor adhesive It is abwt 100 
acres in extent It occujxes a bowl like depression in a trun 
cated cone on the side at a hill covered with tropical jungles 
The cone consuts of both aitihalt and earth A heavy stream 
of anhalt has overflowed to the sea, forming a barrier reef fora 
consiaeiable distance Asphalt has also overflowed to the 
sooth, and the general appearance of the escarpment seems to 
indicate that at some remote period the basin now occujned ^ 
the lake had been filled some three feet higher than the present 
level It occupies what appears to be the crater of an old 
vokano Some digginmi have been pushed to fmty feet withont 
reaching the bottom There is a steady outflow towards the 
sea throa|h the side of the cone Tbe Tnnidad Bituminous 
Asphalt Company have lately run a tramway from the pwr 
throu^ the lake and bock, so as to fecibtate the removal of the 
material This tramway m crossing the Wm is sumiorted on 
paha leaves, some of which ore S5 laat foag, and this jdaa baa 
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answered every purp si fJn sime reptilian rimiinv from the 
Tnaisic of Northern Califomui by Jcdin C Memam The 
author gives a devnptinn fsimeof the few Californian Mesoroic 
reptilis One of thisi resembles /rAr4/nra»rf» while the other 
■s descnbed as .S4ar/ara«r» PcuificHS — A further lontnbution 
lotur knowledge of the Launntian, by Flank D Vdams This 
paper is accompanied by i man of a portion of thi edge of the 
Archean protasis north f rnt island of Montreal Quebec 
There are in the distncl nsidind st least tw > distinct sets of 
foliated rocks One f these represents highly sltercd and 
extremely ancient sediments while the otlnr is of igneous 
origin 


SOCIETIES AND ACADEMIES 


Royal Society May 16— On Measurunen s i f Small 
Strains in the Testing of Mitirials ind btmctuies By Prof 
J A Ewing, h R S 

The paper desenhes a new form of extensometer or 
apparatus for measuring the elastic stretching f bars subjected 
1 1 pull in the testing machine or otherwise At the two ex 
tremities of the length under test which is usually eight or ten 
mches two crou pieces ire attiched to the rod by means i f a 
pair of diametrically opposed set screws h ach jueet is 
separately free to oscillate about the Ime joming its screw pomts, 
Vince It touches the rrxl under test at no other place, but the 
two pieces ate caused to engage with each other in such a way 
that when the tod extends the end of one of the pieees becomes 
displaced through a distance which u proportional to the exten 
Sion The amount of tins rhsplacement is measured by means 
of a microacr^ attached to the other piece The whole ap 
paratus i« selfcontamed and the parts are arranged to have no 
unneeissary constraint Its indications vhow the mean extension 
taken over the whole section of the r xl ami are independent of 
any small amount of bendiw or twisting which the tod may 
undergo as it is stretched microscope is furnished with an 
eye piece micrometer which reads the extension to vvHv 
and a calibrabng serew is provided for testing and vetting the 
micrometer scale Two forms of the mstiument are desenbad, 
one suitaMe for laboratory use when the specimen under tevt 
stands vertically, and the other applicable to rods in any posiuon, 
such as the members of bridge or roof firames tn nfn In the 
lalKwatory use of the instrument the elastic properties of the 
material are examined by observing the strams under known 
loads , in the application to structures the object is to determine 
experimentally What the stress on any member is, from observa- 
tion of the stram, the modulus of elasticity bemg assumed 

The author desenbes a number of observations made with the 
new extensometer, chiefly on rods of iron and steel The 
following readings refer to successive loadings of a bar of steel, 
which conforms closely to Hooke s Law, the loads being well with- 
m the prunitivi elastic hmit They serve to illustrate the sensibility 
of the instrument 1 he zero of the extensometer was set at 400, 
and the unit of its scale was ntvs mch Ihe bar was inch 
in diameter, and the length under tevt was 8 inches 



In other experiments the rod under exaimnation was allowed 
to bocome overstrained, that is to say the load was increased 
until the elastic limit was passed and nermanent set was produced. 
In this condition the clastic properties of the rod ore materially 
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ilih rc.nl from lU pni|x:rti(^ in the pnmitive ktate C)n reloading 
ih \c.r'>trame(] roil ii is founil (hat the proportionality of itram 
I sin ss no longer holds good, even under very light loads, and 
it rihir that thm is ‘ i reciiing, ’ or coMinued exlenaion vntb the 
h| ss )f lime, when in> load is kept mi for a few minutes 
t,,iin in removing load the bar cuntuines to retract for somi 
urn These features of the oventrained state are most con 
xt i< lions in teats made directly after (he overstrain has taken 
1 U L They tend to disappear tf the bar u allowed to rest for 
s nit days or weeks 1 his elastic recovery with the lapse of 
nine some features of which hate been already noted hy 
Hiusthinger snd others is less rapul in modemtely hard steel 
llun in iron or mild ateel, apparently because the condition of 
< tirsinun requires a greater load to produce it 1 hus s rod of 
1 irnmun iron, overstrained so much that the yuhl point was 
reached, was found to hate mode a practically complete recovery 
f Its elasticity in hte da)s On tM other hand in a rod of 
islher hard steel, overstrained by apiiljing a load of 1 1 tons and 
sul»eqiiently tested with 1 ladi of 8 tons only, the reervery was 
still imperlect after three weeks The following tslilc shows 
the progress of the recovery 1^ giving the observed extcnsionh of 
this rod after three intervals, namely ten minutes, one day and 
three weeks after the overstrain took place 




Ihc molecular settlement which is shown by these esperinients 
to be going on for sjnie time alter overstrvin has taken place is 
I n iwn to l)c sxsocuited with a rise in the yietel point Instances 
I f this were given by the author in a previous }U|ier (/»« A } 
Sen , No *05 l88o) 

Miy 50— On the Motions of and within Moleeiiles and 
on the Signiticanee of the Katio of the Two biieeihc Heats in 
( ases ’ My Hr Ci Johnstone Stone}, IRS 

In treating if molaoilor physics it is found to be convenienl to 
widen the meaning of the word motion v> that it may be 
iinployed m regard to any change or event in which energy is 
st ired, whether as kinetic enetKy,or as poteiitui, elertneal, 
ihemkal or any other It is in Inis genenuised sense (hat the 
term is to lie understood throughout this paper 

1 he ainr of the pa|x.r is to deiiionstrile the existenie of events 
p ing on within the inoleeules of matter which are so sluggish 
in a wrting Us ]>ressure when m the gaseous sta(er-or its tein 
]>eratun is metsured by the thermometer, that it is only after 
millions of encounters that any manifestation of their having thus 
1 ist i nergy liy conduction liecomes appreciable , while these same 
events are prompt and a?(ive agents ui other operotionsof nature 
I hr ugh ehtmiern reactions or by radiation 

Motet ular events miy be mstinguished into A or external 
events, and B or internal The extenwl evxnts are the move 
iiienis of the centres of inertia of the molecules relatively to one 
another They present themselves most conspicuously in thvise 
V imparatively protracted journeys which the mileeulesof gases 
make between their much briefer encounters By B miKions are 
to be understood all events in which enogy ran be stored that 
go on within individual molecules, Including rotation of the 
molecule (if there be any movement of this kiiiil which, how 
ever, IS not Mufaable) along with every other relative motion of 
the ports of the molecule movements within its ponderable 
matter, or of its electrons, changes in the configuration of its 
)iarts, and ev e ry other event wSthm the rotdecule which can 
absorb and yield energy The electrons are those remarkable 
charges of dectncity, all of the same amount, which are oaso 
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mated in every chemical atom snlh each capacity that it poweMes 
of entenng into t omlMoaUon with other atoms. 

It u convenient to disUnguish the B or internal events, mto 
Ba events between which (he A or translational moUens of 
the molecules there is resdj inlerehai^ of enern whenever 
encxninters take place , Be events which ore so isoMited that no 
such interchange takes place , and Bb evenu which he between 
these extremes In the struggle winch takea place during an 
encounter, or in any one of the much longer intervala between 
two encounters, a Bb event will part with but very hule of any 
excess of eneigy it may posscM by conduction, 1 « Iqr trans 
femng energy over to A or Bn evenU Nevertheless rt nvay 
sustain an appreciable loss of energy in thu way when the mole 
cule has been buffeted m a sufficient numlier of encounters This 
may easily ixrur m a time which seems short to us, smee, if the 
goa be at atmospheric temperature and pressure, each molecule 
meets with some thousands of millions of encounters every 
second Meanvihile, dunng thu process, which is slow from 
the molecular stindpoint, the Bb events if they have electrons 
associated with them, may be engaged in a prompt and active 
exchange of entrgy with the a-ther by radiation 
I In subslam ts tliat art appreciably phosphorescent, it u easy 
I to detect the presence of these Bb events , and, accordingly, a 
proof that they exist in thu class of bodies is given in the paper 
Moreover, liy comparing the behaviour of different pfios 
phoiesccnt bodies, we learn that the degree of isolation in which 
Bb motions stand vanes much from substance to substance 
Motions of this tyjie, which arc so conspicuous in the bodies 
that can be iKreeivcd to be phosphoresceiil, are, of course, not 
. confined to tlut • lass of homes In ftu:t, they appear to be an 
' important jurt f what u gomg on m every molecule of matter 
I that cm emit a sjiectrum, a ucscnption which probably em 
braces every m leeule 

I Since Bb motions art m various degrees isolated from the 
othir events that are simultaneously going on in the molecules. 
It follows that in some gases the specific heat as determined by 
I expenment will not lx. a definite quantity, but will partly depend 
I on the duration of the experiment by which it is determined— 
< r upon whether or not there has been time for an interchange 
of energy between the Bb motions and the A and Ba events 
This IS likely m s >rae gases to make an appreeiahle difference 
between determinations of y— the ratio of the two specific heats 
' dediii ed from the obstrvM velocity of sound in the gas (where 
the real experiment lasts only during one semi vibration of the 
I musical note emiil lyed), and determinations made by other 
I experiments which require seconds, perhvps minutes, to carry 
I them through 

1 here is re es m to believe that it is with these Bb motions that 
the eleetnms within chemical atoms are chiefly assocuted, and 
that in most cases it is they which are eoneemed in luminous 
efficts, whether in flames or when the gas is under the influence 
of electricity Ai cordingly in both coses the luminous effects 
may have ihcir origin in events that are in a conuderable degree 
ixohted from Ih isc that directly affect the thermometer , and 
wherever this is the ease, the luminous effects will be in excess of 
what belongs 1 1 ihe temperature of the gas as determined Its 
power of eoniniuiiirating heal by conduction to bodies upon 
which its molecules impinge This seems to have been proved 
I’rof J ewes of flames (Proieedtngs of the Koval Society, 
vol Ivu p 404 and p 467), and manv phenomena indicate that 
It IS also true of all gases which exhibit spectra of bright lines 
when in that state which has been miscalled incandescent 

It IS sixx-ially to lie noted that the interpretation usually put 
upon the value of y in a gas has to be profoundly modified in con 
sequence of (he presence of Bb muttons within the molecules, 
and of the degree in which the corresponding Bb motions of 
swarms of miJeeules are more or less linked together hj the 
interacunn that gfx.s on between their asiociated electrons and 
the aither (bee hitrgnald, m the ProceetUngt of the Royal 
boiiet}, vol Ivii p 31a ) 

ihese examples may serve to diow how a fcnowleffip of the 
presence and activity of Bb motions sapplies a clue to intenwet 
mg some of the phenomena of nature , and the extent of its 
applicationb may be judged by reflecting that it u electrons 
for the most part associated with Bb motTons which araear to 
be primarily concerned in every chemical Taaetion om in all 
phenomuia of radiation. 

“On the VLlocitiet of the Ions” By W C Damfflet 
'V^etham A Lontinaatlon of a former paper {PkU TVnnr 
184, 1893 A, p 337). The velocities trf certain nms 
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dunn|[ electrolyus are obaemd by tracing tho formation of the 
preapitates which they give with a trace of a suitable indicator 
llius solid agar jelly solutions of banum chloride and of sodium 
chlonde containing a little sodium sulphate were set up in contact, 
and a current paasM across the junction The banum ions form 
a httle inaoluble banum sulphate as they travel, and so their 
velocitp can be measured The specific ionic velocity under a 
potential gradient of one volt per centimetre can then be calcu 
lated, the area of cross section of the tube, in wfoch the solutions 
are placed, the mean specific resistance of the solutions, and the 
strei^ of current being known The following table gives a 
comparison between the results thus obtained and the numbers 
theoretically deduced by Kohlrausch from the migration ton 
slants and the conductivities of the corresponding aqueous 
solutions — 


Calculated vrluLit> in Obhcrvad in 


cmperMX cmptruet 


Banum o ocx)37 o 00039 

Calcium o 00039 o ooojS 

Silver o 00046 o 00049 

Suljfoate group (SO4) o 00049 o 00045 


June 20 — ‘On the Ucclusnm of Oxygen and Hydrogen 
by Platinum Black Part I By Dr 1 udwig Mond, h k S , 
Prof W Ramsay, IRS and Dr John Shields 
The authors describe some pteliminsry experiments on the 
occlusion of oxygen and hydrogen liy platinum sponge ind foil 
which m general lonfirm the resuUs olilained by Graham \t 
most only a few solumes of these gases are ixxluded by the more 
coherent forms of phtinum 

After giving details of what they consider the best method of 
preparation of |ilnlinum bhek, they next describe some evpcn 
ments which had for their object the determination of the total 
quantity of water retained by platinum black, dried at too C 
and the amount of water whieh can lx. removed from platinuiii 
black at various temperatures in vacuo As the result of these 
experiments they finil that platinum blsek dried at 100° retains 
in general o 5 per cent of water, and this cxn only lie remoied 
in vacuo at a temperature (about 400*) at which the bUek no 
longer exists as such, but is eonverteil at least partully into 

E ige At any given tempersturc the water retained by 
mum black seems to be constant The density of platinum 
k dnedat 100° C is 19 4 or allowing fur the water reUinrsI 
by It at this temperature, 31 5 

The amount of oxygen given off by phtinum black at various 
tempt ratures sras determined Altogether it contains alxiut 100 
volumes of oxygen , the oxygen begins to come off m quantity it 
alxiut joo° C m vatuo and the bulk ol it can be cxtractetl at 
400’ C , but a red heat is necessary for its complete removal 
Small quantities of carlxin dioxide were also extracted, ehie fly 
between lOO aoo ( 

In determining the quantity of hydrogen occluded by platinum 
black the authors have exrefully distinguished between the 
hydrogen whiih goes to form water with the oxygen always 
contained m platinum black, and that whnh is really absorbnl 
by the platinum /er se Altogether about ^10 volumes of 
hydrogen are absorbed per unit volume of platinum Mask, but 
of this aoo volumes are converted into water, or only 1 10 volumes 
are really occluded by the platinum Part of it can be again 
removed at the ordmiuy temperature m vseuo , by lar the larger 
|x>rtion can be extract^ at about 250 500° C , but a red heat 
IS neciSMry for its complete raowval The amount of hydrogen 
absorbed by platinum is very largely influenced by slight trues 
>f impuntv, prulMbly grease or other matter which forms a skin 
over tne platinum 

Platmum black m vacuo tubsorbs 1 certain quantity of 
hwlrogen On mereasmg the pressure of the hydrogen up to 
ibont 300-300 mm a further ouantity u absorbed, but efter this 
pressure is almost without e^t ^ increasing the pressure 
from one atmosphere up to four and a half atmospheres, only 
one additional volume of hydrogen was absorbed On placing 
jdatinum black charge with oxygea in an atmosphere of 
oxygen, and ucreaking the pressure to the same extent, eight 
md a half ■dditiooal volumes were however absorbed 
PlaUnum black chaI^^ with hydraten dud placed in an 
itmosphere of hydrogen kept appnynmatdy at atmospheric 
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pressure, and pktinuni blai k ehaiged with oxygen and confined 
in an atmosphere of oxygen, Ixlmve quite diffeiently when 
heated In the former esse hydrogen is immeilistely expelled 
on raising the temperature whilst in the tetter case o\yeen is 
steadily absorbed until s temperature of about 360° (J (the 
temperature of maximum abvirplion) is reachid, when on 
fiirtner heating oxygen begins to come off again 

Incidentally it was mil uni that mercury begins to combine 
with oxygen at 337’ (. and that i mixtnre of pKtinum block 
end jihosphonis pentnxide xbsoilis oxygen at a hi^ temperature, 
probably with the formation of a phosphate or pyrophosj^te 

In the discusswn of the results special reference is made to the 
work of Berbner and Berthel it, xnd it is pointed out that there 
ts not sufficient evidenci for the existence of such ehenucal 
compounds os l't|.H| and 1 1„ I Moreover, the authors are 
of oinnion that tne heats ■ f eonibination of hydrogen and 
platmum as determmed by Berthclot and Favre ate valueless, 
and that the heat which they measured is due for the most jiart 
if nut entirely to the firmation of water liy the oxygen alw lys 
contained jnjitetinum black It has yet to lx protfd that the 
absorption of hydrogen by pure platinum black is attended by the 
evolution of heat, and as rtgards the formation of supposed true 
chemical compounds, solid solutions, or alloys, the authors 
prefer to wait until sufficient data hive been accumulated for an 
adequate inquiry before coming to any ilefinite conclusion 

Royal Mieroacopical Society May 15 —I M Nelvon, 
Vice I*re8ident, in the chair Messrs Watson and bons ev 
hibited a simple centring underfitting for use with any ordinary 
student s imcroscojx — The Chairman exhibited n new |i w 
I iwer lens by /uss, mil a new jihutographic lens Mr 
W C Bosanquet re^ a jiajier on the anatomy of N} to 
tirrui otaitt — Mr (i ( Karop read a pajxr, by Dr V 
Bnice, descnlnng a new microtome for cutting sections The 
Chairman announced thil the library would tie closed from 
\ugust 12 to *sepUmber 9, ind that the next meeting would lx 
in Oclolier 16 

Mtneralogical Society, Tune 18 —I ewisite and /irkelite, 
two new Brazilian mmerels, liy Dr 1 Ilussak of the 

(leological biirvey of Sao I’aulo, and Mr (• 1 1 ii< r 
I ewisite IS a new titano antimonate of calcium and iron which 
was found with xenotime, nionazitc, emnaliar and other minerals 
in the heavy sand olHained liy washing the gravel from a hill 
slope at the cmnalnr mine of Tri|iuhy, Minas (>eraes, Brazil It 
IS culnc occurs in small brown translucent octahedra and has 
the coffl|Misitiiin 5RO 3SI1/), tliUf /irkelite is i new titan > 
zirconate of calcium and iron found in asscxiation with the iiiw 
zinonia mineral Ixuldeleyile in the magnetite pyroxeiiite 
from J icupiroima S^o I’aulo, Brazil It is cubii occurs 

in black extahedra, an I contains about 80 |>er cent 
of /rOj and lit), Ihe autliirs desenlx the nhysieal ind 
chemieal eliaracters of the two minerals, and ilso give 
an account of the mineials assxiatid with the lewisite at 
Inimhy, imongst these a curs siianngly a new titano 

antimonate of ir >n the elcse ripliun of which will be completed 
when more niateriil is olitained 

PAKts 

Academy of Sciencea, July 8 M Marey m the chair 
On the physical char icterisUcs of the mixm and the mtcrnretanon 
of certain surface details revealed by photographs, by MM 
Lzrwry and I’ Puiseux A general disrustiun of ourfaei charac 
ters of the moon and their origin, and comparison with certain 
terrcstnal features of possibly similar origin —On the manner in 
which any confused but pen^u. wave agitation becomes regular 
in the distance reducing to a simple wava, % '1 J Boussincsq 
—Action of zinc chlonde on resoremol, by M P (mniaux 
Comparison of the work done by muscles in the case of positive 
work with that developed in the TOrrcsponclmg case of negative 
work, by M A Chauveau I aw of the distnbution of mean 
nmgnebxm at the lurfaie of the globe, Iiy General Alexis de 
lilTo Volumes of salts m their aijuuais solutions, by M 
lecoq de Boubaudran Ihe author considett all vilnbU 
substances to belong to a continuous series of which the members 
at the one end may show dilatation on solution, whereas the 
members at the other end may exhibit contraction under similar 
Circurostances lie illustrates his theory by ex imples demon 
slitting that the former at low temperatures give contraction also 
on fohitloD, whereas the bodies usually showing contraction on 
solution exhibit dilatation on solution in sufficiently concentrated 



288 


NATURE 


[July i 8, 1895 


v<l I m —On diphenyUnthrone, by MM A I latter and A 
( } t The researches detailed prova that the MibaUnctCiiHiiO 
I liphenylanthrone f 

istiblished constilntiun the j^thalyl tetrachlonde melting at 
88 C must hate the dissynmetncal ibnmUa —A 

I en lym{4iattc eland in the European scorpion by M A 
kowalewsky The eland descnbed has already been made 
known T MUUer who, m l8a8, termed it a salivary gtend 

On the laws f friction in did^ M Paul Pain 
leve The conclusion is dddnced, from the siimulanties 
developed in the paper that the emmneal laws at fnction 
ire logically insdmistible (even iat ordinaiy pressures 
and velocities) so soon as the friction becomes at alt noticeaUe 
— On the mirage effects and dtffiuences of density obsened in 
Natteters tubes hv M P ViUard — On extdostte statical and 
dynamical potent^ by M K Ssryngedanu — On direct 
spectrosoomad analysis if minerals and rf some fused salts by 
M A de Gramont— Uetenmnations of the solutnhty at very 
low temperatures of some organic compounds in carbon 
disulphide by M Arctowski rtard fouM the soluhiht) of 
subsUnces to be represented for other solvents than water by 
curves practically f hyperbolic form of which the Iwanches 
respectively directed themselves towards the points of fusion of 
the silvent and of the dusmlved substance, he even admitted 
that the solubdity would be zero at the point tX congelation of the 
solvent, and mfinite at the point of fusion or eliullition of the 
dissolved substance The author finds with carbon disulphide 
that the point of fusion <rf the solvent appears ni t to be an 
1 print on the curve of sotutMlitn 
e known that the pro| 
exclusive property of the lyriuK 

oxidising moperties of oroniseu usyi^cii anu ui usygm w 
Minllghl OT M A Besson —Action of mtnc oxule oS some 
metalhc chlorides ferrous Uamuth and aluminium chlorides 
by M V Thomas A fine nd ferrous compoun 1 has been 
obtained of the formula Sl’'asC'U By decompositiaa of this 
or by suitably heating anh^rous l<e,CU m a current of mtnc 
oxide yelloansh brown NO is obtamed A fine yellow 

bismuth c< mpound an 1 a pale yellow alurmnium compound hsve 
also been obuune 1 are very hygroscopic substances and 

have the composibmi Bid, NO and Al^ NO respectively — 
Action of halogens on methyl akohol by M A Br ichet — On 
a physical theonr of the perception of colours by M Oeoigts 
Darxens — On the presence and the riU of starch in the em 
btyonic sac of Cacti and Mesembryanthema by M !■ d Hubert 
The ofaservmtiofis &vour the view that starch serves to preserve 
the embryonic sac m these plants in that state which chariu^enses 
the npe and readily fe^lisM sac — On the tectonic characters of 
the north west part of the Alpes Mantimes department by M 
Lemi Bertrand — An inferior maxillary human bone found in a 
grotto m the Pyrenees by MM I ouiv Route and Felix Rq^nault 
From the characters if the bone descnbed and other similar 
remams it is concluded that In the time of the great Cave bean 
France was inhabited by a human race nf normal height with a 
flat and powerful lower j-iw 

Nfw South Waifs 

Linneari Society, May 29— Mr I N Trebeck in the 
chair — OologKsl notes (contmued) by A J North — Note on 
the correct liabitst of PattUa (ScuUUiArxi\ ktrmaJtcmtis 
Pilabry, by T F Chaeseman —On two new genera and species 
of fisM frim Australia byj Douglas Ogilby — Descnptions of 
new species if Austrfchan Coleoptera, FM II by Arthur M 
Lea This paper composes detmptu^ of over one hundred 
species, for the most part referable to the fiunilies MtUato 
d^tdm iitrdtUtJm ^ntktad*, and Ctrtbfiait —Ufe 
histones of Australian Coleoptera, Part III , by W W Frog 
gatt — DeMnption of a giant Acacia from the Brunswick River, 
New South Wales, by J H Maiden This Aeaaa «as cd 
tected ^ Mr W Bduerlen on TeigoggSi Mountain and on 
Mullumnmby Creek, Brunswick River, NSW As fiu as 
known, it it confined to brushes as distinsmished from open 
forest It attains a height of lao fim and a Auneter of $ feet , 
It IS tberefoee one of the largest of the genus lu closest aflimty 
IS with A i m tr v ata, from which it dimrs m the structure of the 
flowers, seeds, and pod and m other less important particalfrs 
The infloicscenee u m loose elongated panicles or raeetaes, 
whhf ped u ndes in clusters The flowers are few— never more 
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than twenty— with viUous petals and sepals whidi are spathu 
late and tetranierous The pod u nearly sis lines broad, thm 
and straight The author proposes the name of Acacia Baktrt 
for the species in honnir of his colleagne Mr R T Baker 
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THE DISTRIBUTION Oh ANIMALS 
A Ttxt-Book of Zaogeogrt^y By F E Beddard, 
M F R S Cambndge Natural Science Manuals 
Pp vtii and 246 (Cambndge Univaraity Preaa, 1895 ) 

W ITHIN the small limits of 246 duodecimo pages of 
fiurly targe type, it is scarcely possible to do justice 
to such an extensive subject ss the geographies! dis> 
trlbntion of animals , and, bsanng in mind the difficulties 
thus imposed upon him, we think the author of the volume 
before us is on the whole, to be congratulated on the 
manner in which he has comaleted a very difficult task 
He has given the student a large amount of very valuable 
information, and this in a pleasantly written and easily 
understood form A wnter who was not thoroughly at 
home in his subject might hive contented himself with 
merely giving us ab>tracts of Mr Wallace's works, with 
such corrections as are ncccssarj m order to bring them 
up to date Not so Mr Beddard, who has introduced 
into his text book a very large number of f icts, chiefly re 
latmg to the lower vertebrates and invertebrates, which 
are not to be found in more preti ntious works, and hts 
volume will thus be of value to ill students As being 
one of the author’s specialities, attention is strongly 
directed to the distribution of earth wormi , and the re 
maries concerning the curious relationship between the 
worms of Pata;oaa ail thoj'> of Ajstralia and New 
Zealand will b found sp'cutly interesting 
The general plan of the work is as follows After de 
fining locality and station and pointing out the van 
ability in the distnbutional areas of animals, the author 
takes a number of selected inst inces, drawn from very 
vaned classes, of th* distnbjtion of particular groups 
We have, for ex implc, the range contrasted of such dif 
forent animals as rheas, ibexes gallinaceous birds, eden 
tates, tortoises, bitrachians scorpions, plan mans, and 
earthworms Having contrasted the ^ffcrences pre 
sented by these groups, Mr Ueddird com^s to the con 
sideration of so Jlogic il regions , and here he concludes 
on the whole to idopt thoac of Messrs bclater and 
Wallace "As a mere matter of convenience, he re 
marks, " it is immaterial whether we join Europe, Asia 
and North America into one Holaictic region, or use the 
current terms of Nearctic and Palurctic for the Old and 
New World divisions of this extensive tract ’ With all 
due deference, we submit that convenience has nothing 
whatever to do with the matter , and it is to be regretted 
that the author has not been bolder, and made a clean 
sweep of what is obsolete in our present system of 200 
kigicid gei^raphy ' if e admits that mammals are, on the 
whole, the most satisfactory group on which to lay the 
foundations of the scheme , and yet he deliberate!) 
throws away Mr Blanfoid’s very excellent classification, 
n order to adopt one which obviously does not accord 
with the fiuns 

A want of boldness is, indeed, m our opinion, one of 
the most senous delects in the work, and we should have 
nhich liked to hear the author express, without reserva 
doo, his real opinions both regatdf the so called 
Antarctica, and also in retpec to Dr Bttir's view that 
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the Galapagos Islands ire part of a sunken conttnent 
We gather that, on the whole, Mr Beddard af^eait to 
be indisposed to admit Antarctica m its entirety, but as 
to hoW much he believes m a southern land connection 
of more limited extent it ix almost impossible to discover 
In this section of the work, moreover, the author has 
made two glaringly contradutory statements Thus 
whereas on page it6 m treating of the limits of 
the Australian region, he temirks that "the boundary 
between it and the Oiicntal is sharply marked,” we find 
him on page 106 hesitating whether Celebes should not 
be transferred from the former to the latter r^ion So 
much for sharp boundanes 

The third chapter deals with the causes influencing 
distribution , and here it m ly be noted that the author 
dtfiers from Dr C H Memam,^ in that he attnbutes a 
very mmor part to the influence of temperature Not 
improbably, however, the difference of opinion is largely 
due to the different enviionment of the two workers, the 
effects of this factor being apparently more noticeaWe in 
the New World than in the Old Very many interesting 
instances beanng on the problem of dispersal will be 
I found in this chapter In the fourth chapter, the faunas 
of islands are discussed , while the fifth closes the work 
with a few theoretical considerations In this chapter 
we find the remarkable suggestion that Marsupials have 
tikefi their origin in \ustraha , a conclusion which, inouf 
opinion, has no shadow of justifii ition from the facts of 
their past history ind which is absolutely contra 
dieted by the author bimself After stating on page 
226, thu their “number in Europe may have been 
small, he speaks of these animals on page 227 as “once 
existing in great variety m Europe and North America," 
ind liter on in the same page that the "survivors have 
been pushed in to the furthest comer of the world — the 
Austi than continent, and some of the islands to the 
north More hopelessly contradictory statements it 
would be diflicult to find As to the author’s conclusions 
that there has been a general migration of the older 
fonns from north to south, we are in full accord 

It IS mjch to be regretted, eapecially from the point of 
view of elemcntar) students, thit the work should bedis 
figured by several glaring inaccur icies which ought to have 
been coi reeled in proof We find for instance, the genus 
AHurowrev given as exclusively PalaarcUc, whereas one 
of the two known species is from Assim On the same 
page, again, the genus Capra is likewise givAi as confined 
to the Pala arctic region, whireas, on p 32, the South 
Indian C hyloertui is included in the same genus 
Should Mr O Thomas ever read the work, he will be 
surprised to leara (p 90) that he has identified the 
African pouched rats oPUie genus Cnutomys with the 
American Htsperomys On p 97 we have "musk deer" 
in place of “ musk ox ” , while on p 100 we find the 
Sibenan hippopotamus figuring as Ckceropotamus (the 
name of an Eocene genus of pigs) instead of Ckcin^n 
Again, on p 103, we have the langurs alluded to under 
the name of Prei^ytes, while on p 106 they apjiear 
as Semutopttktcus By what confosion of ideas the 
name Hyracodbtt (which belongs to an extinct genus of 
rtiinoceros like animals) is made to do duty for Dideipkyt, 
we are at a loss to understand Carelessness is likewise 
attxr Wa »ol V pp. <«»«' 

o 
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exhibited by the statement, on p. ni, that Rhea it ex- the modes of occurrence and properties of raw materials 
< lusively confined to the Chihaa tub region of South and products are collected m the first chi^iter, while 
America, etpeaalty after the author has steted on p. ao analytical methods are suntlarly gathered tc^ether in the 
that Rhta macrorhyncha occurt in Pernambuco and second A stnkmg feature in the first chapter is the 
lUhia. amount of space devoted to native sqda. Recent ex{riora- 

As likely to mislead the student, we must also call tions have greatly extended our knowledge of the occurs 
attention to the so-called genera Aqutas and PhyUoHs fence of this substance, and with sources pf supply Uke 
being placed among those charactenstic of the Oriental Owen’s Lake m CaUftwma, it Seems not at aU unlikely that 
region, whereas Dr Dobson,* whose views are en m a few years natiVe soda may compete on a large scale- 
dorsed by Mr Blanford, states that there is no justi- with that manufactured by the Leblanc and the ammbnia 
fication fer the separation of the forms thus named processes. The chapter on analytical methods is very 
from the aTiAxoaq Rlunolopkut If the author has complete, the chief new feature in It being the descnptioa 
reason to doubt the correctness of such generally ac- and illustration of Lunge and Marchlewski’s'gas analysis 
cepted views, he should have appended a note to that apparatus on p 113. It seems a pity that those who buy 
effect Many other points of this nature might be alluded and sell alkali should not by this time have reformed the 
to, but we cannot help regretting that the author has chaotic condition of “trade customs* which makes it neces- 
once more resuscitated the myth of the fossil Australian sary still to devote five pages of a work like this to the 
elephant question of alkalimetnc “ degrees ” 

While the book would have been much better had more In the chapter on the salt-cake process the changes 
care been exercised on its composition and correction, it consist chiefly in the greater prominence given to plus- 
will serve a useful purpose as a general guide to the pressure furnaces, of which two forms are figured, and to- 
principles of the geographical distribution of animals, and mcthanical furnaces. At the date of the first edition, plus- 
may accordingly be recommended to the student, pro- pressure furnaces were in little more than an expen- 
vided he have sufficient knowledge to steer clear of the mental stage, but the advantages they present have 
pit&Ils. R Lv UEKKER gradually made themselves felt, and their use has become 

correspondingly more frequent. The early type of the 

Jones mechcUiKal furnace has been omitted from this 

AIJtALI MANUBACrURE mimical furnaces are reprerented by the 

later form of the Jones furnace, with fixed stirrers and 
A TktortUcal and Pracitcal Treatise on the Manufacture movable bottom, by the Mactear funiace, and by Larkin’s 
of Sulphuric Aiid and Alkali, with the Collateral mechanical roaster These furnaces are ^ fully desenbed 
Branches By George Lunge, Ph.D, Professor of and figured, and the discussion of their menu and 
Technical Chemistry at the Federal Polytechnic dements is eminently fair The account of the Hargreaves 
School, Zunch. Second edition, vol 11 Pp xi process has been completely rewntten and greatly im- 
929. (London Gurney and Jackson, 1895 ) proved, entirely new drawings of the arrangement of the 

T O cnticise, in the ordinary sense of the term, such a cylinders having been introduced. That this beautiful 
book as this, demands an expenence as wide as that process should not have further extended, is matter for 
of the author— not only m the laboratory investigation regret , but, as Dr Lunge justly says, it came too late — it 
and the exposition of the problems of chemical techno- has had to succumb to the competition of the ammonia 
logy, but in the exigenaes otf daily life in a chemical works soda process, and the consequent necessary subordination 
This dual expenence is possessed by few, and the present <rf other considerations to the production, m the LeUanc 
writer can lay no claim to it But the wide acceptance process, of strong hydrochlonc acid, 
of the first ^tion of Dr Lunge's book as the work of The condensation of hydrochloric acid had reached 
reference oa alkali manuftKture, makes the expression of a such a stage at the date of pgbhcation of the first 
judgment on its value superfluous, and the reviewer need edition, that we find but few chan^ m this one, and but 
do little more than make a general companson between two noticeable additions an account and disaunoo of 
the present volume and lU predecessor of fifeeen years qgo. Dr HurtePs mathematical treatment of condoisation, and 
It may at once be said that the book has been a descnption cS the Ltmge-Rohrmatin plate-ooliunns. 
thoroughly brought up to date. It is bulkier than the former The gist of Dr HUrtei't pqiers is, oa the whole, very 
edition to the extent of over aoo pages, though many feithfully reproduced , but there are two errors which are 
processes desenbed in detail in the earber work, being likely to cause conftfsldn tu the reader unacquainted with 
now obsolete, or neatly so, are here merely referred to , the originals on p. 308, lines 6 to 10, where the tburce 
but though foms of this increased bulk arises frmn lengthy erf the figure 43 3 is not obvMut, the feet being that it m 
detailed accounts of new processes, yet most of it is due quoted from a third example of Huitet's, m whicfe the gaa 
to the small additions interpolated on almost every page dealt with contains 43 3 per cent, of hydrochloric acid , 
of the book. No pubbsbed work on alkali manufiicture and on p. 313, where, in converting Dr Hurter’s Rnglish 
appears to have escaped Dr Lunge, whether in journal measures mto metric units, so cubic feet per second is 
or patent hterature , and he has not only ftirnislKd an taken as 10 feet po- sectmd, and tho resulting contact 
admirable digest of the progress made m technological figure is worked out to 334 instead of 3474. The Lunge 
though and practice since iSSt^ but has throughout towers are desenbed m the body of the work, and details 
given references to ongtnal sources. oftheir structure^ as wdl as a sumimry of results obtained 

Onechange in arrangement commends itsdf at once m their actual working at Duisburg, are given in the 
1 •<c«uChtnipiMsBrit.iiM.,'’F 106. addenda. These figures are certamly remariafele tcsti- 
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moay to the efficiency of the plate-columns , whether tn 
all respects they will achieve the results their inventor 
claims for them, it is, perhaps, yet premature to say 
The chapters on the black ash process, on the manu- 
fsctuie of finished soda, and on caustic, are examples of 
what has been said above as to Dr Lunge’s care and 
Industry , exhibiting no striking changes, they are yet 
charged with additional matter, of which no satisfiurtory 
account can be given, but which will become contmually 
evident to those using the book. 

The recovery of sulphur from tank waste is, of course, 
treated at length. The multitude of attempts to solve this 
problem, the repealed failures — chemical or economic— 
of these attempts, the apparent hopelessness of further 
discovery m so well-explored a field, and the tenacity with 
which the attack has been continued, form one of the 
most interesting chapters in the history of manufoctunng 
chemistry, and the account given here is full and accurate. 
Though the detailed descnption of Schaffner and Helbig’s 
procew has been omitted from this edition, yet the bulk 
has swelled by some forty pages, an increase due, of 
course, chiefly to the Chance Claus process, the account 
of which, with its modifications and variations, is one of 
the best written portions of the book. How far this 
beautifol process affords a satis&ctory solution of the 
problem of sulphur recovery, may be gleaned from the fact 
that in 1893 the produce of Chance sulphur in Britain 
was estimated at 3S,093 tons ^ 

An indication of the tendency of chemical manufacture 
to become more scientific, to be guided by principles 
rather than by rule-of-thumb, is found in the increased 
amount of “theory" in the book Not only have we 
accounts of investigations into the reactions involved in 
the .various iprocesscs, but also accounts of the thermo- 
chemistry of the Hargreaves process and the black ash 
process, and of Dr Hurtet’s application of mathematics 
to technology, mentioned above No one will dispute Dr 
Lunge’s statement that manufoctunng conditions ate 
complex, and difficult to imitate in laboratory experiments, 
still more to state in a form definite enough for mathe 
matical expression no one will question the justness of 
his warning against proceeding too rashly on lines sug- 
gested by theory alone, or indicated by mathematical 
reasonipgs on insuffiaent bases , but the fact that thermo 
chemistry and inathematics find a place at all in such a 
work as this, shows that our manufoctures are being con 
ducted with a closer knowledge than formerly of the 
principles— chemical, physical, and , mechanical— which 
underlie them, and Uiat we may look; ^rward to a time 
when we shall have as foil control over the conditions of 
our operations in the manufoctory as we now have in the 
laboratory 

The Leblanc soda^rocess is regarded, by those who 
are in any way connected with it, with feelings akin to 
those with which they look on the Bntish Constitution 
It msjnres a certain affectionate respect, from its com- 
bmed fiunihanty and antiquity , and the contem|dauon of 
Its decay or extinction gives nse to feehngs of regret, 
i^art altogether from the pecuniary mterests which are 
tnvolvdd'ia it The statistics given ^ Dr Lunge, which 
show a steady mcrease in fhe salt um for the ammonia 
prboesa^ from 37,000 ti^ in 1880, to 3$^oo» in 1895, wh^e 
thkt need for the Leblanc procus has decreased in the 
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same penod from 650,000 to 470^000, are not reassurmg , 
but if the older process be doomed to ultimate extinction 
It will at least have a worthy monument and history m the 
successive editions of Dr Lunge’s hook. 

Misprints and slips in such a work are inevitable, 
there are several, but nearly all such as betray 
themselves at once, and carry their corrections on their 
faces. A copious index to the volume adds greatly to its 
value for reference J T DUKtr 


PHYSICAL ANALOGUES OF PROTOPLASMIC 
MOVEMENT 

Microscopic Foam and Protoplasm By Otto BUtschli 
Translated by E A Mmchin (London Black, 1894.) 

P ROF BDTSCHLI’S work on Microscopic Foams has 
been already discussed in these columns , and 
therefore, in noticing the English translation, a very short 
account of the book itself will suffice From his long 
senes of observations, especially upon the structure of 
the protozoa, the author was led to regard proti^lasm 
as a substance arranged always in the manner of an 
exceedingly minute honeycomb, containing a second 
subsUnce in its cells. Taking this view of the structure 
of protoplaspi, and probably stimulated by the experi- 
ments upon capillanty and surface-tension made by his 
I colleague Prof Quincke, he next endeavoured to find a 
substance having an analogous physical structure, and to 
prodifte in it some of the simpler phenomena of proto 
plasmic movement The result was the manufacture of 
the remarkable foams, now so well known in zoological 
laboratories, in which the walls of the protoplasmic 
honeycomb are represented by thin lamine of olive oil, 
the chambers containing a solution of potassium car 
bonate and soap The remarkable resemblance between 
the histological structure exhibited by drops of this sub 
stance, and that of an amoeba, is probably familiar by 
this time to most biologists, as is the resemblance 
between the streaming movements of the two structures, 
and the protrusion and retraction of pseudopodia by each 
In the work before us, the final investigations upon oil 
foams are first described The first eighty pages contain 
a minute description of the manner m which the foams 
are best prepared, and of their behaviour under the 
influence of vanous agencies. Especially interesting is 
the effect of induction shocks, by which convulsive move- 
ments are obtained, and the streaming is frequently 
slowed down or depressed. It is difficult to avoid com- 
paring the manner in which SQch a foam-drop flows 
towards a solution of certain substances, such as soap, 
with the simpler phenomena of *' chemiotaxic ” attraction 
After a detailed description of the preparation and 
behaviour of oil-fiuuns follows a summary of investiga 
Uons on the structure of protoplasm, as seen m the living 
condition and after vanous methods of preparation This 
account deals vnth the structure of vanous protozoa, and 
with the cells of many metazoon tissues, especially with 
nerve-cells and fibres , the object of the whole account 
being to demonstrate the “alveolar” structure of the 
protofdasm in all these cases. This account is illustrated 
by several plates, which have been admirably re-drawn 
for the English ^ition of the work, and in addition to 
these a collection of photographs has been prepared 
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llustrating the minute structure of oil drops and of many 
of the animal cells described The evidence of this senes 
of photographs is perhaps even more sinking than that 
of the plates and it is well here to draw special atten 
non to them, because the only information given to the 
English reader as to the means of obtaining them is in a 
note on p 341 where it may be easily overlooked 

The second part of the book cimtams a short history 
of the views which have been held concerning the 
structure of protoplasm, from the time of Remak s early 
observations on nerve hbres until the year 1892 this 
IS followed by a full exposition of the view that all 
protoplasm has the foamy structure exhibited by the oil 
foams already described, and by a discussion of the 
difficulties which attend the explanation of all proto 
plasmic movement by reference to changes in the surface 
tension of a foamy substance 

Such IS the arrangement of a work containing the 
most remarkable attempt to express protoplasmic move 
ment in terms of inorganic phenomena which has yet 
been made That the attempt is not yet successful in a 
number of special cases Prof Butschli himself is careful 
to point out and the difficulty of explaining m this way 
the formation of fine thread like pscudopodia is as he 
admits, very great A more senous difficulty even in 
coses of simple lobose motion is the difficulty of demon 
strattng those (Urrents in the water outside an tmoeba 
in motion, which should on the diffusion theory exist 
These and other points are clearly stated b> Prof 
Butschli so as to inspire the hope that the final section 
of his book mil lead to the provcution by himself and 
his pupils and by others of further work on the lines be 
has here laid down Without such investigation any 
detailed cntuism of the difficulties would be simply 
impertinent 

Mr Minchin IS to be congratulued on his translation 
The original (lerman while alw tys lucid is often difficult 
to translate, because the author has throughout been in 
fiuenced on the one hand by a desire to be as biief as 
possible and on the other b> a spirit of saentific caution 
so that he qualifies statement hfrer statement with 
epithets which moke his sentences easy enough to under 
stand, but hard to render into such English as Mr 
Minchin has generally achieved 

By incorporating the ippendix of the original edition in 
the body of the work a distinct advantage has been 
gained and a useful fciture wanting m the (jerman 
edition, IS i veiy excellent index 


OUR BOOK SHELF 

jEstJutu Pnnaples By Hen^ Rutgers Marshall, M A 
(New York and London Macmillan, 1895 ) 

Mr Marshai l has done such good work in the field 
of a^thetics that we are glad to welcome this short and 
simplified exposition of the principles which he regards 
as mndamental As we said on reviewing his more 
technical treatise there is good stuff m his work and it 
IS based on ngfat lines We have only space to deal very 
bnefiy with one or two points on which we are still con 
strained to assume a somewhat critical attitude 
Althourt the view th it pleasure is the accompaniment 
of the unng up of surplus stored energy and that pain 
arises when tne stimulus calls for an overdraught of 
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energy, may well bold good m certain fields of activity. 
It does not appear to touch some of the pleasures aiw 
pains of special sense That certain groups of sensory 
stimuli are pleasurable, and others painful, seems just as 
pnmary and inexplicable (and thereibre to be at present 
treated merely descriptively) as that certain light 
vibrations give nse to tne sensation blue and others to 
the sensation red They are pnmary data of “algc 
domes as the coloui sensations are pnmary data of 
colour vision 

In the helpful classification of ' Instinct feelmgs,” so 
called, we think more stress is laid on heredity than the 
fisets at present justify That there is an innate inhented 
potentiality of frar, m example, is unquestionable , and 
that It IS connected with a tendency to flee from a dis 
advantageous object, may be admitted But the dis 
advantageous nature of the object would seem to be a 
matter of individual expenence, aided by the effects of 
what Mr Hudson terms tradition through parents or 
others It is at least questionable whether the ad 
vantageous or disadvantageous nature of the obiect is 

determined by the expenence of untold generations of 
ancestry 

The third and last, point on which we would touch is 
the delimitation of the ccsthetic field That what is judged 
to be esthetic appears to be permanently pleasant in 
revival may be and in the mam is true enough But 
that the relative pennanence of the pleasure-field can be 
regarded as a sufficient .esthetic differentia we ore not 
prepared to admit We cannot here discuss the question, 
wc hold hoaever that just as the pleasures and pains 
of sense on the algcdonic accomp iniments of sense 
expenence so arc the distinctively a.sthetic pleasures and 
pains the tlgedonic arcompaniments of the perception of 
relations Mr Marshall s criticisms of the intellectualist 
position (if this view of the purely algedonic accompani 
ment of activities which in their cognitive aspect are 
intellectuil miy be included under this head) is 
insufficient to tarry conviction 

Wc have selected one or two points on which Mr 
Marshalls views do not appear to us to be convincing 
but It IS partly liccausc he is really worth diffenng from 
that wc cm recommend his work for c ireful and senous 
consider ition 

An Anxious / AslrmunnifcU Motion By Henry Pratt, 

M IJ (London G Norman and Son 1895 ) 

Thl present small volume is a contribution to the ever 
incicasing mass of pseudo scientific literature in dealing 
with which X scientific reviewer must always find a 
difficulty His hrst impulse is to ignore such a book 
altogether but there arc objections to such a course 
To preserve stnet silence might in the first place, lead 
the author and those who blindly trust his guidance 
to claim that bis work was of real scientific value, since 
It had been tacitly accepted by the scientific world, or, 
at least th it his theory could not be confronted by any 
fiital d prion objections Further, a book of this kind 
IS liable to lead astray the untrained minds of chance 
readers, and one s duty to the public requires that some 
effort should be made to prevent the waste of time and 
money over an ignorant and worthless book. 

Dr Piatt s object in publishing the book is to give a 
sunpler expression to the views developed in his earfaer 
work, “Pnncipia Nova Astronomica’ (see Nature, 
Mw 17, 1894) He may have found that students needed 
additional explanations, or that another advertisement 
was necessary to assist the sale of the earlier work. If 
the course were prompted by the first suggestion, one 
cannot say that the author has been altogether succsWul, 
for his theory remains quite as obscure and unsatisfiuitory 
as when first presented The distinguishing feature of 
this theory requires our own sun to revolve round an 
* equatorul sun, which in turn revolves round a * 
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mi, which fin4lly hu lU centre of motion m a “central 
mi “The evidence of the existence of the central, 
pi^, and eouatonal suns is found in certain observed 
ptenomeniL hitherto attributed to other causes, but which 
are in reality due to their presence and influence’ 
Besides the simifle enumeration of these phenomena, it 
u in vain to look for any direct proof of this statement 
The author s method of removing objcLtioni, to his theory, 
one of the pnncipal objects of this book, is, however 
complicated in detail, extremely simple in pnnciple It 
practically consisU in callmg a motion, or an absence of 
motion, when it does not nt in and support his theory, 
(dpartnt, and when such motion cm be explained, or 
Pratt considers IS explained rial buchjugglmgwith 
phenomena resulting from a combination of revolution 
and loution, naturally presents no difficulty to a man 
who cannot see that a body revolving m an orbit, and 
always prei>enting the same face to the centre of the 
orbit, routes once in the pei lod of rev olution But others 
ta^ht in a different and more rigorous school, have great 
difficulty in apprehending the author’s meaning, and fail 
altogether to appreciate the arguments by which he seeks 
to support the successive parts of his theoretical system 
Neither does IJr Pratt understand the aiguments nor 
as far as we can see, admit the facts, by which the 
graviUtional theory is supported In the third chapter, 
me author, in criticising our cuirent ideas of planetary 
motion, discloses the awkward fact, that he has not the 
slightest acquaintance with Kepler’s laws He has not 
taken the trouble to master the first principles of the 
system he would overthrow, bui seems to think himself 
qualified by inspiration to offer another His inspira 
tion, we fear, is due to a disordered and ill legulatcd 
imagmation 


letters to the editor 

Tkt Edtter dots mot koU htmstlf rtsfomstilt for oftmioms ox 
jfoosttd by ku torrtsfomdttUs Ntsthtr cam kt mmisrtakt 
to rttmm or to comsfond wUk tkt wnttrs of, rt^octod 
mimmstnfis ttUtmdtd fir tkis or atys otktr fart of NaruaE 
No mohet u takom of amemymtotu commtmuahemt ] 

The Physical Properties of Argon 
The f<41owing messurements may be of interest in connection 
with the chemital position of aigon The gas wax prepared 
from atmospheric sir with the aid f oxygen ami alkali only 
Weighmgxato’C upon a Uige scale (two litres), and with 
the apparatus formerly employed for other gases, give as the 
density of argon (O, = l6) 

19940, 

a number in almost exact agreement with that obtained by Prof | 
Banuay, wrorking upon a relatively small scale and with gas 
derived by magnesium (Kayleigh and Ramsay, Phd Trans 

>895) 

In spite of itx greater density, the refraction (/a - i)of argon ix 
only of that of air so that if we take for oir under st indard 
conditions p >s \ 0002923, then for argon 
M w I 000281 

Terling Place, July ao Ra\ crtrH 


The Teachmg University for London 
I WAS absent fitim the country dunng the I mversity of 
London Election , but I may be permitted to iiutke a few re 
marks on Sir John Lubbodc s letter in the lost number of 
Nature 

I am afraid he has hardly weighed the ven serious conse 
quenccs of the action he has taken They wifl have to be met 
as best we may What 1 now desire to consider is some of the 
grounds on whKh he has attempted to defend it. Tboe them 
selves afford matter for auflieiently grave reliectioa 
(r ) Sir John states in Ms letter to. Prof Rticker ”1 am not 
asking (bat any privilege which the) do not at present possess 
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should be conferred on my constituents, but onh suj^porting 
what u now their legal right This right 1 know they 

highly value ” This is a most extraordinary statement What 
Convocation undoubtedly poxxetsex is the rmht of i«to on oxa 
fuudamental change in thv cOnsututwn of the I mversity It 
has been exercised in the past 1 1 some efot when ConvocatiOD 
summarily rqected the ret Anniendations of tht first of the re 
cent Commissions It mif^ht have been exercixed when Convo 
cation assented to the admission of women tt the University 
But It has never hiihert > bet n exercised except by the personal 
vote of members attendii^ L^nvoeation who naveMd theoppor 
tunity of bearing in adequate debate the arguments for and 
againxt the propow at isxue What Sir John proposes now u 
iomi thing widely different a iifretidnm in fiict in which the 
decision of Convocation is t > be signified ‘ ax at a benatonal 
electuw, » r by voting |u|]erx In my judgment such a prece 
d,.nt, if once established wi uid utterly destroy the prestige and 
authonty of the meetings of Conioeation as at present consti 
luted To this point I will return presently But at any rate I 
(htnk It will be aomitled by all who know anything of the inractical 
worlung of this body that Sir Johns proposal is a pretty revo 
lutionary change How then are we to reconcile it with hix 
Unguage which I have qu ted above 
(u ) But Sir John x action hecomes still more extraordinary in 
the light of the actual recent proceedii^ of Convocation itself 
To read his letter it might ne thought that we were smarting 
under a sense of mjury an 1 injustice, snd that Sir John as in 
duty hound, hail come chivalrously to the rescue i f oui oppressed 
body tar from this being the fact I think that m plain 
language Sir John has given Convocation the severest slap m 
the face it has ever received 

After the report of the first Commission wxs dead and buned, 
the see nd came up m due e lurse for i nxidcntiun by Dmvoca 
tu n and for the post two years Us mind has been xxupied with 
little else 1 he report might have succumbed to the veto like 
Us iiredicessur hut it hd not I need not recapitulate all that 
has hippened It is enmgh to say that Ihou^ Coavocatim 
appr HCiieil the conclusions of the Cimmisuon with a certain 
timidity or at any rate resenie their substantial acceptance after 
each successive delsite steadily gained ground 
1 inally at the meeting on January 23 of the present year the 
following resolution was earned — 

That Convocation while desiring to express generally us 
api r isal of tht proposals contained m the Kept rt of the Royal 
Commission is of opimon that power ought to be given ti the 
Statutory Commissiun to vary the details rf the scheme, and 
that It ought to be made an instruction to the Commissioners, 
befine frying the statutes and regulations tu confer with duly 
accredited representatives of the Senate and of Convocation, as 
to the ni KlificatioDs which may be desirable 
Now whatever be the opmion of different sections of Con 
vocation on the general ments of the question I think that we 
are all agreed av to the latter part if the restdutioD Convoea 
tion regards the Report as a possible liasisfor reconstruction, hut 
declines to pledge itself to all the details But it is most im 

S irtant to observe and it was most clearly pomted out in the 
elnte, that m adopting this resolutir n Convocation vnaved tts 
rsgkt <t teto In other w ,rds U dropywl lU possible non 
foisnmm and looked ti negotiation to attain what it wanted 
Tins resoluli ,n was f Ulowed by a further one, wluch was Us 
necessary executive corollary I may be permuted to extract 
the whole from the mmutrs as 11 is sqpiificant to observe that it 
wras moved and seconded by a representative of either side 
‘ On the motion of S 1’ Thompson, P Sc , B A , seconded 
by! B Napier LLP Resolved 

‘ (i) That a Special Committee of nine members mchidingtlle 
Chairman of Convocation be mmuoated to prepare for presents 
lion to the btatutory Commission, when appomted, a memo 
randnm of points in the Scheme of the Ki^al Commission in 
which modification is desirable, and with power to e mfet with 
such said Statutory Commissiua, and with any Comraittee of the 
Senate 

'*(2) That this Specul CAimmittee consist of the following 
Members —The Carman of Convocation, Dr Allchin Mr 
Bompas Mr Stanley Boyd, Pr Cave, Mr Cozens Hard) Mr 
Thiielton Dyer Dr Napier, Dr S P Thompson 
Now 1 put U to Sir Ji>hn who, though I am glad to say n U an 
old,’ IS certainly an experienced * parliamentary hand ’ whether 
the action he Inis tsdeen is exactly courteous to Cr nvocstioa in 
general or to its formally consututed Committee m particular 
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What Sir Tolu pnutKaUyMy* tons wthM “ Yon may do ai you with the achmne of the report berembefererdemd to, but nbica 
like, but f am taking the manageueat of thu bunnem into my to any modifications ndudi may awear to them expMient lAcr 
own fannda ” Now, we are anSbuhtedly proud of having a eonitdenng anv repreaentations nude to them by the Senate or 
representative u Parhament , but 1 am very doobtfiil wbeUier Convocation of the Uniietmty of London, or by any other body 
Convocatioa la prepared to accept that representative as Its master or persons afiected ** It will be seen (1) that it piaettcally 
The rckolution of January as, u It nappened, owmg to the aecepu the procedure of Convocation and (n ) gives a kau 
prolongation of the debate, was not earned by a lam majonty rumA to other bodies beside the Umversity which may be 
The quesbon was therefore bronght up agou on May 14, a^ affected — W T T O 

reaffirmed by more than two to one 

The present powtion then is this t Convocation has accepted Sia Jons I ubbock seems to have a mistaken conception of 
the Report of the Commission u pnaaple , awaits the apnmt the nature of the n^t of veto poskessed by the Convocation of 
ment of the Statutory Conuuwiott , and has delegate to a the Univcrutv of umdon The Charter of that Univeraity 
Committee of men representative of various views tM duW of provides that Lonvocation shall have “ the power acocptiiig 
conferring with it Thu Committee, which has already held a any new or supplemental Charter for the Umversity or consenting 
preliminary meeting, can be u touch at any time with Mnvoea to the surrender of thu our Cluuter ” But such provuiana 
tion, and it u difficult to see what better machmeiy Convocation cannot limit the action of Parliament The provuicQ u similar 
could provide to bring about the result whuh all reasonable men to the reference to Convocation at both Oxford and Cambridge 
desire And all tlua. Sir John, who u not a member of Convo of new statutes and of all alteratuma in old statutes proposed % 
cation, and who has not apparently taken the trouble to acquaint the Council of the Univemty Our statutes take the place of 
himielf with its proceedir^ calndy sets aside for a new fiuigled the Charter of the Umvusity of London in main rasped 
and unheard of plan of hu own When Parlumuit baa overhauled the Umversities of 

(u ) Sir John, in what I suppose I may call hu defence, says Oxford and Cambridge by meana of a Roval OmiinuMon, it 
“ the University u the only body whose constitnUon it m propose has never occurred to any one that it would be proper to r^r 
to change ’ I do not know, I am sure, how he amvet at thu the statutes proposed by such Commission to the Convocation 
But we, who have had to consider the pomt, have been advued of Oxford or Cambridge Sir John Lubbock’s proposal to do 
very differently It has been pouited out to us by veiv high what u parallel to thu m the ease of the Umversity of London 
legal authority, that some at lout of the bodies which it u is a new departure Whether he u aware of the customary pro 
desiraUe to bruig into elow.r co operAion with the Umventty may cedure in dealing mth umveiaitiea, and thinks it objectionable, 
be impeded by diiubhng enactments And one of the strongest or whether he supposes that the plan be suggests u according to 
arguments brought before us in favour of a Statutory Oimmusion precedent or again, whether he u merely anxious to claim for 
was the foct that it u a leg^tive aolvcnt, and could subject of hu constituents an exceptional pnvilege by demanding which be 
course to the appixnal m Parhament remove any legislative will be giving effect to their wishes and justifying their selection 
impediment whim stood in the way of its ordinances of him as Parliamentaiy representative, does not appear 

(IV ) What I have stated above u sufficient, I hope, to Aow por my own pirt, though not a gradiute of the Univeraily of 
that Sir John s interference really amounts to a grave mvasion London, I have been most closely awxnated with its work and 
of the pcivilcMS of Convocation, and I am utterly at a loss to see organisation —as professor ui University College and aa examiner 
by what conuderations it can be justified The pnnciple of a in the Uniieiuty— dutitw twenty years My conviction is that 
nftnHdum which it u propooed to force upon ns is om. which there u a large body oT graduates, membci* of Convocation, 
can only be accepted after the moat serious examination who do not it ill approve of Sir John a too flattering claim on 

Let na consider what it involves At present, on any question their behalf they do not desiie tbiat the Convocation of London 
of moment. Convocation only proceeds to a decision after a should be given exceptional powers possessed byno other body 
prolonged debate And I venture to say that m abulity, and of Umversity gnuluatea in thu or any country Ibey are deeply 
certainly in earnestness, the debates in Burlinmon Gardens will concerned for the progress and development of the University 
compare not un&vourably with thoae at W^minster The of London ui lU true character of the University in the greatest 
divisions. It may be mferred, are the outcome of reasoned con city m the greatest empire of the world And they are prepared 
viction A rtftrtndum is a very difierent matter It u only to forego the gratification of personal vanity ofleiw by Sir John 
theoretically sppbcable when the issue u of the sharpest, and Lubbock m order that an executive Commission may carry out 
can be stated on the most explicit terms lor anything short of without delay the important development of the Umversity pro 
this It would be necessary to organise for and uainst any proposal posed by the Gresham Commiasron Thtse proposals have been 
a costly machinery in order to put before each voter a reasoned already approved of by a majority of voters in meetings of Con 
statement on one ode or the other But the Statutory Com vocition at which they wen considered and discnased , the 
munon, firomthe nature of things, will have to deal with matters plan of again submiUing the matter to Convocation lAet a 
of the most delicate compromise, affectmg, as I have shown. Statutory Commission Iw embodied the Gresham Commu 
other institubons beaides the Umvemty To subject these to sioners proposals in detailed enactments u one which can have 
the acodenti of a rtftrtndum, u, I venture to say, one of the no other object thin that of defeating or, at any rate, delaying 
maddest political expedients ever proposed the whole scheme 

I cannot refrain from adding one more remark I deraly Sir John I ubbock baa adopted, and made hmuelf the 
regret that Sir John, m addresamg the President and other leader of this extraordinary and lantaitic policy It seems 
bellows of the Royal boacty, tbov^t it worth while to P“nt to me that he has by hu action shosni an unfiivovrable estimate 
out to them that some of them were not hu constituents There of the intelligence of hu constituents, and that the lime may- 
are many studenU of practical polities who find it difficult to come when the Convocation of the Umversity of London wul 
justify the existence of Umvemty Members at all I take it require from its representative active co operation m the tadc of 
that the only defence that can be made for them u that they are or^lsing the University, and single minded devotion to the in 
something more than the mandatories of merely local interests, teresUof science, learning, and education, together with attentlOR 
such as may exist, say, in a borough They stand m Parliament, to those mterests m PajlBineDt, in place of the empty flattery 
if they have any chum to be there at all, aa the repre of an impossible proposal to confer on Convocatiaa power* 
sentativea of those mterests remote from party which ennoble rendering the customary Parhamentary control of the Umvemty 
and dignify the life of a nation Umvemties may select and impossible E Ray Lankbstkr 

return such Members But that duty performed, theirs begins July ao 

If Sir John really senonsly thinks that it u inappropriate that a 

body ^ Fellows of the R(^ Soaety shouM address the WiTHOU 1 entering into the vexed question of the Greshaok 
Member for the Umvemty or London on a matter of supreme scheme, will you allow me to explm, in a few wor^ the 
public interest, then 1 can only say with the deepest regret that grounds on which 10 many of Sir John Lubber’s old frioidn 
I hope that the day u not distant when our choice may nil on a and supporters jom issue with him entirely on the attitude be 
man of larger s^patbies mth the mterests of the higher has taken up m hu letter to Dr foster 

education «M learmng W T Thisflton Dvaa We object to the proposed r^trtmdum to the graduates, and to 

Kew, July so the mode m which he suggesU that it should be exetcued 

P S — 1 trunk u important to add from the Bill a portion of First, as to the mode If Sir John Lubbock insuts on die 
Clause 3 — " (I) The Comm issi oners shall make statutes and maintenance of the right veto according to the Charter, tfu- 
ordinances for the Umvemty of London m general accordance should clearly he exercised m the ooly mrthod prov^ the 
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Chuter, that U, by Convocathm aaembled m a regular way 
'Ilie cotMttuenqr may be, a* Sir John elatee, an exceptionally 
«diK*ted and inteOig^ one , bat a very large proportion of the 
gradnatea have never etndied the question of reoiganuabon, 
-«nit are ignorant of its compbcationa and difficultica We have 
already uul painful experience of how the lotet of tbeve 
graduatee may be influenced umccurate or miilcading itate 
menta in ctrcularv uaued through the post on the eve of an 
-electian by the party who are hostile to the Cfiesham scheme 
If made in ddme in Convocation, thcM. statements could at 
once be corrected 

But, secondly, we object to the r^trtndum in itself Con 
vocation hat ali^y, twice, deliberately knowing what it was 
about, waived the rqj^ of final veto by agreeing to the appomt 
ment of a Staiutoty Communnoo It miJntauu lU full right of 
presenting its views to this Commiasion, when appouited, and of 
protesting against any proviaion that may interfere with its 
rights and pavtlojes , and, furthermore of mfluencmg Parlta 
ment against it through Us Member or through any graduate 
who m» have a seat in the House of C immons, or through its 
chancellor, who sits in the House of Lords, should any Mich 
provision still be retained when the Bill ts presented to Farlut 
ment Any further right than this Convocation dues not claim 

For my osvn part, should the position sssumed by Sir John 
LaUwek be maintained Im Parliament it seems to me thst wc 
must abandon all hope of bringing our University into a line 
with the requirements of the age Ai kkbi) W Bknnki i 


The Barlieat Magnetic Mendiana 
Is reply to Prof I A Bauer a letter in NAruaa of July 18 
p 269 , 1 may remark that I poueu two of Chundiman\ Mag 
netic Atlases The first of these 1 now believe was publishid in 
1790, and to be that desenbed m hu tract, * An Explanati ,n of 
the Magnetic Atlas, Philadelphu, 1790* The Imes on this 
chart are magnetic meruluns only, as fully defined m Churchman s 
text and largely baaed upon Cook a observations of the variation 
It IS evident that Churchman depended largely on obsersation 
#s he duKuased the ouestion of the effects ot a ship s iron in 
altenng the value of the variation when obeervkd on board ship 
The second atlas which is dated July i, 1800, has laogonic 
Imes for each degree of variation with magnetic mendians super 
pottd umilar to Yeates Chart of 1819 s^ich I also possess 
Lastly, I would observe, that \eates mentions the charts of 
Hall», Bellm, and Mountaine, and Dodson m 1794 but makes 
no refennee to Chuirhman, who presented a copy of his work to 
the Royal Soaety in January 1791 It u potwe therefoK 
that V eates constructed hu chart 111 ignorance of Churchman s 
work but the Utter certainly was the first of the two to construct 
magnetic mendians 1 ttriCk W Crvak 

London, July 3o 

VanegaUon in Flowera and Fruita 
RKraxaiNo to a letter by Mr Newnhara Browne, in Nan as 
of July II, descnbing a parti coloured rose, it may be of interest 
to state that a somewhat similar occurrence m the case of an 
apple IS recorded by Mr Darwin in his "Animals and Plants 
un^ Domestication (vol i pp 39a 3) The reference it to 
a specimen which I brought from Canada, and of which I sent 
him a careful diawing In thu specimen it appeared as if a 
smooth skinned bright green apple had been ent in half and 
joined to a rough tmwn/nwase fns The line of junction sras 
perfectly sharp, but not quite symmetiKal, the brown portion 
extending over the whole of the bud while the green just included 
the stalk I was told that timiUr instances sometimes were 
fonod on the tree from Hrhieh it was gathered 

J D La Toughs 

Stokesay Vicarage, Craven Arms, Jnly la 


Science Scbolarehipe at Cambridge 
Thouob the arrangemente for the competittoni for Saence 
Scholanhips at Camtoidge, as desenbed In Natusb of July 
18, are in many respects eminently satufimtory, yet from thi. 
view of the candidates they leave something to be 

la the fint plaee, tbM are unduly Uvourable to tboee whose, 
maeteenth butmiavs will fall early in 1S96, and eonespondln^y 
unfovoun^ to t&oae who ate nx or eight months younger 
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They will compel these younger candidates not only to compete 
at a marked disadvantage in the matter of age but also after a 
shorter Mtiod of readuq, m sewnet , nnleas, mdeed they have 
sacrificed an imrortant part of their general education by com 
mencing ipecialUed study at on undesirably early ogt ScMndly, 
they are calculated to throw out altogether any candidates who 
may, through illness or other causes, be unable to compete 
dnnng the very bmitul period covered by the exominatumt os at 
present armiu^ 

Similar difiknilties are avoided in the case of the Army 
examinations ^ holding them twice yearly, at intenals of about 
«x monthi In the present case sufficient equality could be 
secured by a flnrly strong group of colleges holdmg their cxamina 
lions a little later— for example m April or May 

If It be ftaied that only the infenor candidates would be left 
to compete at thu later examination, we would point out that, on 
the contmiy, there would be less chance of this happening if our 
suffiestion be adopted than under the present scheme In April 
or May the older of the jireviuusly unsuccessful candidates would 
be excluded, and only the younger and, pieMimably better 
candidates would remain On the other hand, the Ixter examina 
tion would have attractions for the ablest of those still younger 
I candidates, who will not, un ler the present system come into 
the field until the autumn of 1896 W A bHXNSTonr 

Clifton College, July 23 D Rintoi i 


S/A yo/fjy LUBBOCK AND TMF TEACHING 
UNIVERSITY FOR LONDON 
'T'HF feelings of ‘surpnse xnd regret which we said 
had been aroused by Sii John 1 ubbock s election 
address will not be diminished by the perusal of the 
reply to which, at his request, wc gave publicity in our 
list issue Rxther the surpnse will turn to 'tma^cment, 
thit he should deem that to be a reply which evades 
csciy mxtenal issue and appears to be wntten in ignor 
ance or forgetfulness of ill that has taken place And 
the legret will be enhanced when it is observed that his 
language now makes plain what could only be inferred 
front his address, namely, that he has never grasp«.d the 
distinction between a Charter granted by the prerogative 
of the Crown, ind a scheme framed under the luthonty 
of the I egisl itun. 

Yet Sir John I ubbock has for many rairs t iLen an 
ictive, ind even a prominent, part in public af&irs , his 
for miny yeirs occupied a seat in I’arliiment his in 
the course of his lifetime seen ilmost every university 
in the three kingdoms reformed by the machinery of 
Statutory Commissions and his if wc are not mistaken 
himself sat on 1 Commission entrusted by the Legis 
lature with the duty of remodelling the constitution of 
the great public schools, which, next to the universities, 
are the most import int edueational institutions of the 
country That he should be unaware of the distinction, 
or have forgotten it, seems incredible but his language 
and his reasoning seem to leave no doubt on the point 
‘I am glad, he says, ‘to observe that the only point 
objected to is the reference of any new Charter to Con 
vocation In this however, I am not asking that any 
privilege which they do not it present possess should be 
conferred on my constituents, but only supporting whit is 
now their legal right 

What then, wc are forced Jo ask, is Sir Johns idea of 
a Statutory Commission? Does it neM an Act of 
Parliament to authorise a body of persons to formulate 
proposals affecting a public corporation or institution, 
which, when framM, may be accepted or rejected at the 
pleasure of those whom they aflect? Or docs he 
suppose that it needs an Act of Parliament to enable 
the Crown to concur with bodies which the Charter of 
the Crown has called into existence, tn effectmg 1 
modification of the franchise which theyr enjoy ’ An Act 
of Parliament, we had thought, was an Act of the 
bovereign Legislature, which dianged the “leral nghts** 
as they previously existed , and we had never heard that 
Parliament added to its necessary labours the superfluous 
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tat>k of pasting Statutes to enaUe people to do what they 
had already the “ legal right " of dmng 
If this u Sir Jolu Lubbock’s view of a Statutory 
C ommistion, it was not the view taken by the late Royal 
Commission, to whose Report he indeed refers, but whose 
Report, we are compelled to believe, be has never read 
For, in words too dear for misunderstanding, they have 
expressly recommended that the proposed change should 
be effected, “ not by Charter, but by k^slative authority ’ * 
Is It possible to suppose that in the discussions which have 
taken place in the Senate on thkti subject of the Report, 
the distinction so clearly pomted out has never been 
noticed or commented on in that august assembly, 
though presided over by the highest legal authority in the 
r^m ? Or if (as we must neMs assume) the distinction 
did not pass unnoticed, was Sir John slumbering in his 
chair , and when he concurred m votmg the resolution, 
by which the Senate accepted generally the recommend 
ations of the Commissioners, including this vital one, was 
he not aware of the meaning of his act > Every assump 
tion we make seems incredible , yet it looks as if, 
notwithstanding, some or one of them must be true 
rhe authois of the protest addressed to Sir John 
Lubbock say truly that it would be “ without precedent 
to confer on Convocation the right to “su^rvise the 
Acts of a Commission entrusted with the reorganisation 
of the University of which Convocation itself is a part ' 
But when we ask ourselves how this right is to be ex 
ercised, the matter becomes not only unprecedented, but 
almost inconceivable Is the ratification or veto of Con 
vocation to be exercised directly on the Acts of the 
Statutory Commission, so as to be interposed between 
such Acts and the “ approval of Parliament in the usual 
wa), and so as to exclude Parliament from the power 
of considenng any proposals of its own Commissioners 
not so ratified ’ Or is it to stand in heu of the ratification 
of Parliament, so as to transfer the power of Parliament 
to the individual graduites? Or is the ratification of 
Parliament to be given only subject to the power of the 
graduates to disallow the Act of the Legislature ? Or is, 
perhaps, the ratification and veto to be exerused by the 
more ctmipendious method of entrusting the Member for 
the University with a power to overrule the deasion of 
Parliament and its Commissioners f We shall look with 
interest at the particular form given to the clause which 
Sir John Lubbock proposies to introduce into the Bill 
But yet, for one so careful of the " legal right, ’ one or 
two strange things are to be observed as to his proposal 
Convocation, as we all know, has already, like the Senate, 
accepted the recommendations of the Commission, and, 
like the Senate, claims to represent its views before the 
Statutory Commission, when appointed Convocation 
has pas^ this resolution in the exercise of its “legal 
nght," and in the legal mode, that is, in the mode pre 
senb^ by the Charter on which alone its rights depend ^ 

1 IivKwofilwrwIunofpnvioiuutuDptiitoRtllcthi'iuKMon aodor 
the diSiLUlljr and daisy whit.li miut I MvilAIy attend tn altaratwn a' the 
t, nttiiuuon of the Univeraiy thr luh the olIi n of the Umven ty ittelf — 

an if opiiuon that tn Kcorduiee with the pneadente foil wed *' 

of Ui ivenity refono the cluuisee we reootniaend should hr - 
ChTOT^t by legulotive uiUi^tyj end I y^Uie op^Dtnient ^ 

i^i^otione in gen^ cuofonnity srl 

about to eubmit to y ir Majesty (Ketiort p 

I The twenty htst lIsuw of the Charter providea That the C' 

of the Univenity ■> all have the powen followtns (that u to toy) 1 he power 
of noounatiag thmr penom for every Fellow to be wipointed in the nunner 
hereinbefore mendonnl Dram a 1 1 « nmninated by tha Convocatio i oa pro 
vided by thi« our t hitter with power to the Convotation if it ahall Ihuik 
St to enable afaaent inaBiben of the Cons 
of 1 Jatt by Voting ' ' ' 

trammilted venSed 

lattotai and pioviaoi t as the C 

a«/n»/#a/a MVmnnyararr-aen/iW —die, — , 

whntooeverielataig tu the Univentty and oT dedanng the opinioii of Lon 
vocation in any aSM matter the power of accepting any new or sup 
ptemenial Lhoiter for the I n versity aroonsanniig to the aunender of ihia 
ur Charter or odwiiy new Charter or MipidaaieiiterCharter provided never 
thekiia that the dDOMnt of the Senate ahait be olaorequMlcfw the vcepcance 
of any new or aupplementol ( harier or the eimcnder of thu our Charter or 
of any new Chnrear or anpphnne tol Charter (TTie lUd ca are oarr ) 
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Is It not a little strange, then, that this new power of rati'' 
ficauon or veto, whia is not an “existipg legal ru^t” at 
all, IS to be exercis^ not m the manner m whidi the 
acceptance of a newCnarter is by the express language of 
the existing Charter to be exercised, but in a mode in 
which that very right, on the analogy of which the claim 
IS based, cannot be exercised But truly the argument is 
all of R piece , and the result is, that the individual 
graduate is to have a larger, and a more irresponsible, 
power in contridling the Acts of the Legislature, than be 
has m controlling the Acts of the Crown alone, acting on 
the msunce of the Senate 

For, and this is the other strange thing, what in the 
view of this champion of “ legal ^hts ” is to become of • 
the legal rights of the Senate ? The Senate is the sole 
administrative governing body of the University It it 
the Senate which must necessarily have the most intimate 
knowledge of the working of the system which it ad 
ministers, and of the needs of the University for the con 
duct and reputation of which it it responsible It is the 
Senate which would alone apply to the Crown for that 
new Carter which Convocation has the power of 
accepting or rejecting, and without whose application no 
such Charter would ever come under discussion Surely 
It would be logicrl, or at least consistent tn its illogicality, 
to require thit the acts of the Statutory Commission 
should also be submitted to the approval of the Senate 
and (let it be added) that the individual members of the 
Senate should record iheir opinion by means of voting 
papers Or is it indeed only the “ legm nghts of “con 
stituents ’ that are to be, not indeed preserved, but 
extended by the creation of a new and exorbitant 
precedent > 


POSroRADUATIt STUDY AND JiElikARCH 
AT CAMBRIDOF 

'T'HE Senate of the University of Cambridge have now 
approved new statutes for submission to Her 
Majesty m Council, conferring on the University the 

K r of admitting to the degree of Bachelor of Arts, or 
elor of Law, “advanced students ’ who have resided 
SIX terms, and have fiilfilled certain requirements to be 
prescribed by oidmance from time to time 
The reguhtiqps which will become ordinances when 
the statutes are confirmed have been published, and run 
as follows A few notes are added in square brackets by 
way of explanation 

Rvrui VTi >M loa Couasxs ok aiivammi Siuuv anu 
Kesfaklii 

( \) Admtssim at Advanitd Stmbntt if PertoHt vki art not 
already Mimbert of th» Umverstty 
(i) Apphcationi for admission as advanced itudints shall he 
made to the Re(,istiary 

Mo person shall be admitted as an advanced student who has 
not attained the age of twenty one years 
(a) Each application dial! he accompanied by 
(I ) a diploma or other certihcate of graduation at a Univeriity 
[Bntish or foreign] , 

(11 ) a vtatemont as to the course or courses of (a) advanced 
study or (A) research which the applicant desires to pursue, to 
gether with such evidence of qnalificaticm attainments, and 
previous study ax he may be able to submit , 

(m ) a certificate or deelaiation that the applicant has attamed 
the age of twenty one years. 

(3) In exceptional cases persons who do not present a diploma 
or certificate of gradnatiun [at another University] may Iwad 
routed as advancui stndenta, provided they give such evidence 
of special quabfication as may be approved by the Degree Com 
, mmee of the Special Board of Studiea with wluch the proposed 
course of advanced study or research » most nearly connected 
I (4) Appbcauons shall, in general, be snbmuted not later than 
I the first day of October in the academic yent m winch the 
I ^ipbcant (uoposes to begin bis course But the anthonties 
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tpeeified w Rceoktioa 5 nhall have power to connder apphca 
tim mbauttcir at other time* 

(5) The RegjMnry ahall forthwith communieate each applica 
uon to the Chairman of the Specia) Board of Studica with which 
the propoted courw c£ advanced study or research appears to be 
most nearly connected 

Applications for admission to courses of advanced stadr shall 
be considered and decided upon by the Chairman of the Special 
Board 

Applications for admission to courses of research, and escep 
tional applications under Regulation 3 shall be considered and 
deaded upon by the Degree Committee of the bpeeial Board 

(6) The application sMl not he granted unless it shall appear 

(1 ) that the course or courses of advanced study or research 

can conveniently be pursued within the University , and 

(u ) that the appli^t baa produced adequate evidence that he 
u qualified to enter upon the propohed course or courses 

(7) When the application nas been decided, the Chairman 
shall inform the Re^rary of the decision , and the Rcgistrary 
shall inform the applicant 

(8) Before a person is admitted as an advanced student, he 
sh^l become a member of a Collige or Hostel, or a non 
collegiate student [for this admission he must peaent satis 
factory testimonials of character and attainments] He ahall 
not be allowed to count any term before that m which he has 
matriculated [by signiim the matnculation book of the Uni 
vermtv, and paying a foe of there is no “ matnculatKin 
examination ’] uniw he has aatufitd the Couned of the Senate 
that his matriculation had been deferred for grave and sufiiaent 


(B) Cmrsts tf A Aim td Study 

(9) An advanced student, who has kept two terms hy resid 
mice, may m hu third term of residence or in any subwquent 
term become a candidate fur any of such Tnpos examinations 
or parts of Tnpos examinations as shall have been opened to 
advanced students under the provisions hereinafter contamed 
The name of every such camidate shall he sent to the Regis 
trary by the Prmlector of his College or Hostel or by the Ceiwr 
of non 1 ullegiate students, as the case nu^ be, at the same 
time and in the same manner as the names of other candidates 
but a mark shall be added to hu name showing th-U he u an 
advanced student 

(to) It shall be the duty of each Special Board of Studies from 
time to time to comuder whether the Tnpos examination or a 
part only of the Tnpos examination with which that Board u 
connected shall be open to advanced students and also what 
standard m the examination must be attained by an advanceil 
student m order that his name iruiy lx. included in the list mtn 
tinned in the nest Kigulation and their recommendation after 
approval hy the (jeneral Board of Studies shall be submitted fur 
adoption by Grace of the Senate 

In cases where two or more Specnl Boards are connected 
with a Tnpos examination, the duty presenbed by this Rcgula 
tion shall be performed by such Boards m joint meeting 


(ll) The names of such advanced students u sstisfy the 
Lxsmincrk that they have attained the required standard in the 
examination shall be placed ui slphahetical order on a list 
wntten or pnnted, signed by all the Lxaminers and distinct 
from the Tnpos list which shall lie rmrded as the authontt 
live list and shall be preserved m the Kegutry The Chairman 
of the h xaminers shall send both to the vice Chancellor and to 
the Rc^nury a pnnted copy certified by him to be a correct 
copy of the authontative list 

( 13 ) \n advanced student who has sausfied the Lxaminers as 
presenbed in RegukUion ii shall be qualified to enter upon a 
course of research, provided that the subject of hu research be 
agp wed by the Degree Committee A one cf the Special 

(13) An advanced student who has satufied the h xaimners as 
presenbed m Regulation 1 1 and has kept by residence at least 
SIX terms shall be entitled to proceed to the degree of B A 
and thereafter nnder the usual conditions to the degree of M A 
and to other degrees m the Umseruty [< t for example, M D , 
ScD,orLitt D] 

(14) An advaniM student who has satufied the Lxaminers in 
the Law Tnpoa ax presenbed in Regulation ii and has kept 
hy resKlence at least six terms, shall auo be entitled to proeeed 
to the degree of LL B and there^r under the usual con- 
ditions to the degree (tf LI M and to other degrees ra the 
University [for example, LL D 3 
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(C) Cturui of Rotoarch 

(15) An advanced student who has been admittc 1 to a course 
of research shall pursui that course under such dnectioa and 
Mpervuton and nnder such other conditions as may be pie 
senbed I7 die Degree Committee 

(16) An advan^ student who hoe kept tw > terms by rest 
dence, may m hu third term of resdeiioe, or in any subsequent 
term, snbnut to the Degree Committee, not lati r than the dim 
Sion of the term, a dissertation containing an account of and 
embodying the results of his reseaich The dissertation shall be 
referred to one or more persons appointed by the Committe*, 
who shall have power to examine the student orally or othcrwuc 
upon the luhiect thereof, and shall report therei n to the Com 
mittce Each of the persins so apfiointed shall receive a foe of 
two gumeaa from the University Chest 

The Committee shall have power to take inti consideration to 
gether with the duaertation any memoir or work [previously or 
subeeqnently] puUuhed by the student which he may desire to 
submit to thm 

(17) If the Degree Committee he of opinion that the work 
submitted by the student u of disbncUon as an original contnbu 
tKin to learning or os a record of onginal research they shall 
draw up a statement to thu effect in licating therein the subject 
or subjecU of the student s research 

(18) The statement drawn up by the Degree Committee sh-dl 
be forwarded by the Chairman to the Registrary who shall em 
Indy It m a C^ficate of Resuuch in a form ipproved by the 
General Board of Studies No such Certificate shall be granted 
nnless and until three terms have been kept by residence 

hach candidate before receimng his Certificate of Research 
shall deposit in the University library a copy if hu disserta 
tion in a fonn aj^roved by the Degree C mimittee 

(19) A student who has obtamed a Certificate of Research and 
has kept hy residence at least six termi. shall be entitled to pro 
ceed to the degree of B A and thereafter under the usual 
e mditions to tlK degree of M A and to other degrees in the 
University [see ReguUtiun 13, above] 

(D) Aduttssion to Courses of Rtsoarch of P rsons xeko an 
aJnady Oraduatet of th* UnwsrsUy 

( 30 ) A graduate of the University who desires to be admitted 
as an advanced student with a mew to obtaining the Certificate 
tf Research described in Regulation 18, shall nuke application 
to the Chairman of the Special Board of Studies with which his 
proposed 1 ourse of research appears to be must nearly connected , 
and the ^plication shall be considered and decided upon by the 
Oquree Committee of the Special Board 

( 31 ) Tba Degnu Committee shall not grinl the application 
unless they are satisfied 

(i ) that the course or courses of research 1 an e nvcnientl) be 
pursued withm the University and 

(11 ) that the appbeant has produced adequate tvidence that 
he IS qualified to enter upon the pruposcti course or courses. 

(33) If the appbcation he granted, the student shall become 
entitled to a Certificate of Keseaah upon satisfjmg the requite 
mentsof Regulations 15 18 

(L) Tablt of Fees J r Afatri ulation A \aminatto>u, and 
Jk!f,rtts 

MaIRICUI ATION £ S d 

Advanced student (at any time, whether follun 
commoner or not) 500 

[Certain Colleges e* St Johns Trinity 
and King s have recently admitted seni ir 
students generally gra lustes of other C ni 
vemties as fellow commoners These 
dmt with the fellows, and have certain 
specul privileges bellow eonimr nets not 
ailmitted as advanced students” juv ti 
the University a matnculation fee of ten 
guineas ] 

hXAMINAnOVS 

Idvanced Studtssts 

On admission to a Tnpos examination or s pait 
of a Tnuos examination 300 

On sulmutting a dissertation fof the Certificate of 
Research, on each uccastnn[i t the fee has 1 1 lie 
pud again if the candidate 1.. unsuccessful the 
first time] 500 

Df( xaas 

Advasuod Studosits 

BA or LL B at any congregation for degrees 700 
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[.The fee for thcw: ilegreet, except at “ general admiMoat,” m 
icn ipiineae fat studenU not admitted ai ‘"advanced studenti.”] 

Advanced itudents shall pajr to the Umvenuty Chest the same 
capitation tax as other membm of the University, and under the 
eame conditions as to standuw (Graces June i, 1893, and 
1 ibniary 14, 1895) iMOvided that the quarterly payment to be 
made Inr an adianced student, who has obtained a ^eitificate of 
research but has not been admitted to a dq;rs^, and who has 
ceasetl to reside in the Untvemty, shall from apd after the end 
of the eighth quarter from the commencement of residence be 
four shillings and threepence 

[The “ capitation tax " referred to is thus m general ten shil 
lings a quarter during the two years of residenke, and four 
shillings and threepence a quarter thereafter unbl the adianced 
student remotes his name from the boards of his College ] 

The outcome ofthese regulations IS this, that a graduate 
■of a British, American, or other University, who can 
show evidence of special qualifications for advanced study 
in literature, law, history, or other like subject, 01 for 
scientific research, ma> be admitted under exceptionally 
favourable conditions to the University of Cambiidge, 
He will not be required to pass the “previous examina 
tion " m Greek, Latin, tlementery mathematics, and other 
subjects of preliminary education He may reside 
two years instead of the three required of ordinary 
undergraduates He will probably be allowed special 
pnvileges in respect of the Umversity library, the 
museums, and the laboratories He meW become a 
candidate in the parts of certain of the Tnposes con 
cemed with his particular subject, or he may engage from 
the outset in independent research If he approves 
himself sufficiently in the Tnpos examination, or 
achieves results in relation to his research which may 
fairly claim distinction,” he may proceed to the degree 
of BA without further examination Thereafter he 
need not reside further, but after the ordinary period of 
probation, pass to the higher degree of M A This 
opens the way to the doctorate in science or in letters 
for those whose aflei woii. is of sufficient merit \ point 
of importance is contained in the second clause of Regula- 
tion 16, which provides that work published elsewhere may 
be taken into account in deciding whether an advanced 
student is qualihed for his certificate or degree 

The “ Uegiee Committee " of a Special Board consists 
of the professors and other elected members of the Board, 
but not the examiners for I nposes, &.c , who are appointed 
for a year at a time The special Boards deal respec- 
tively with theology, law, medicine, classics, onental 
studies, mediicval and modem languages, mathc 
mattes, physics and chemistry, biology and geolt^, 
history and irch<eology, moral science, and music The 
Tnposes are the mathematical, dassical, moral sciences, 
natural sciences, mechanical sciences, theological, law, 
historical, oriental languages, and mediaeval and modem 
languors It has yet to be determined what parts of 
these shall be specially opened to advanced students, but 
as most of them are dmded into two parts, it is likely that 
the second 01 more advanced and specialised parts will 
as a rule be made available Fhe Umversity has made 
concessions as to the fees to be paid by advanced students, 
and there iv no doubt that as the scheme comes into 
working order, the colleges will follow the lead of the 
University in this respect 

The scheme is one which should lead to important 
developments in the future Graduates of other univer- 
sities, unless they came from Oxford or Dubbn, or were 
specially “affiliated,” could share in the advantages 
which Cambridge has to offer, only on condition of 
becoming mere undergiaduate student^ and so banning 
their ac^emte course over again Now, if they are 
sufficiently qualified by previous study and attainments, 
they are Omissible on a higher and definitely recognised 
fboting, and may at once enter on post-graduate work 
It IS to be hoped that, at least in Eriglish-speaking 
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countnes, the opportunities thus Bfiered for higher study 
in Cambndge may soon be apprecuited , and that a 
steadily increasing number of those who now from our 
colonies and the United States proceed to contmental 
universities in pursuit of learning may find m one of the 
old English universities a more natural and a more 
interesting academic resort 


r^£ HEALTH OF LONDON 

T he immense strides which have been made in 
sanitary science, the well nigh feverish eagerness 
with which all questions relating to health are pursued, 
causes the layman to turn with interest and, indeed, 
curiosity to iny reliable record he can obUin of sutistics 
relatii^ to the public health 
“ What,” he asks, “ is the actual practical result of all 
these efforts on the part of munii.ipal authonties and 
other responsible public bodies on the health of our great 
cities?” 

It IS thus that stetistics become invested with an 
inteiest even to the uninitiated, and there is no more 
striking ttndincy in the hygienic crusade which prevails 
than the sense of individual responsibility which it has 
succeeded in arousing in the conduct of sanitary matters, 
and the participation of the people themselves in measures 
of sanitary reform Hence the compilation and issue by 
the London County Council of penodic reports on a 
variety of hygienic subjects , and the appliance of 
“County Council Orange Books "may now be regarded 
as a familiar fevture in the administration of that demo- 
cratic body 

One of the most recent of these is the annual report 
of the 1 ondun County Council s Medical Officei of 
Health foi the year 1893 

This weighty document bristles with figures, and em 
braces a vuiety of subjects, but to only a few of the 
more important of these can we briefly refer here 
Perhaps the most appropriate point to start from, is 
the consideration of some interesting data dealing with 
the expeclattm of It/e, actuanly calculated, enjoyed by 
Londoners from five years upwards m the ^nod of 
1881-90 and 1861 70 respectively 
These statistics go to show that the expectation of life 
of males at five years of age has improved from 47 49 
years to 50 77 , 01, in other words, dunng the last period 
there has been a gain of 3 28 years As regards females, 
we find the expectation of life has nsen from 5087 to 
^4 41 or a gam of 3 5$ years At subsequent ages there 
IS also, in ill cases, an improvement, though relatively 
less than at age five, showing that the n^ter part of 
the gam is in the periods of youth and early maturity 
If we compire these tables with those of a similar 
nature, which have been compiled for each sex in Man 
Chester and Glasgow from 1881-90, we find that the 
expectation of life in London exce^ that enjoyed by 
the mhabitonts of both these larro aties 
Londoners may alkb congratulate themselves upon the 
fact that the death-rate in London was lower than that 
of the majonty of the capitals of Europe and of New 
Yoiic , thus, we can contrast a death rate of ai 3 per 
locx^ with 21 8 in Pans, 22 3 in Rome, 240 m Vienna, 
and 306 in bt Petersburg, and in New York 239 per 
1000 

As compared with our five largest cities — Manchester, 
Liverpool, Birmingham, Leeds, and .Sheffield — London 
again can boast of the lowest death-rate , whilst our 
infont mortality, compared with that of other English 
towns havmg more than 200^000 inhabitants, was also 
lower in every case with the single exception of Bristol 
If we look more closely into the particulars of the 
death-rate, we find that, as regards the pnnapal zymotic 
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disease*, London sliows an increased mortality over the 
average for the preceding ten years, the rate having 
risen from 2 lo to 3 28 per looo , and although this 
symoUc death-rate comparu fovourably with that of the 
largest of our towns, yet a* regards foreign capitals it 
IS only exceeded m two cases, < / by that of Stockholm 
and Vienna. 

This mcrease is largely due to the alarming nse which 
oas taken {dace in deatM from diphthena, a nse repre- 
sented by a death rate of o 12 per looo in the years 
1871-80, o 26 in 1881-90^ o 31 in 1891, o 44 in 1892, and, 
lastly, 074 in 1893 *• diphthena death rate is 

markedly in excess of that of other large Enghsh towns 
having a population of more than 200,000, being, in fact, 
more than double that of any with the exception of West 
Ham (virtually a part of London) , it was even ten times 
as great as the diphthena death rate of Nottingham, and 
SIX times as great as that of Liverpool 
bmall pox also appears to be on the increase, and 
influenza and pneumonia claimed a number of vtctims 
greatly in excess of the average of the preceding ten 
years , and there is, also, a substantial increase registered 
in the scarlet fever death rate 
But the most senous problem which we have to £ace is 
our diphthena epidemic , vanous attempts have been 
made to ascertain to what it can be traced, but so far, it 
must be confessed, we are without any satisfactory clue as 
to Its source It has been attnbuted by some to altera 
tions in the classification of diseases, more espeaally by 
transference to diphthena of deaths which in former 
years were registered a* croup, by others to increased 
facilities for the spread of infection afforded by increased 
school attendance, to sewer ventilators, &c , but the fatal 
objection to all these explanations is that they are cir 
cumstances which are shared by all the other great cities 
and towns of the country, and yet London alone is 
pre emment in its death rate from diphthena. 

There appears, however, to be a v^ deaded tendency 
in England for diphthena to increase m densely inhabited 
centres, whilst in the more sparsely populated distnets 
there 13 a decrease, which has been especially emphasised 
of late years 

Cunously, this is not the expenence of our neighbours 
in Germany Ur Hecker has quite recently conducted 
an elaborate inquiry into the diphthena death rate dunng 
the years 1883-93 number of German cities, and he 
states that it is a decreasing one 
The problem of diphthena in London is as yet unsolved, 
neither is its solution hkely to be accomplished through 
such isolated, individual investigations such as have 
hitherto prevailed What is required is the appointment 
of a Commission, composed of men abreast of the time, 
acquainted with modern methods, and capable of 
pursuing expenmentally, if necessary, tbe course of this 
scourge 

Fonunately, as regards cholera, our past expenence 
has enabled us to cope satisfactonly with what was at one 
time our most dreaded foe, and although Europe has 
suffered severely, England has escaped since the outbreak 
of cholera in London in the year 1866 
The freedom of London from this, to a large extent, 
waterborne disease btings us to the consideratton of 
another malady in tbe communicability of which water is 
also largely responsible, t e typhoid fever 

In this connection it is satisfactory to read the follow 
mg “A point well deserving of observation, is the 
dimmishing London typhoid fever death rate ” 

Although It cannot be assumed that it is enprely due 
to improvement in the water supply of London, yet the 
evidence of the connection between ^hoid fever and 
mpure water suf^es, has been too firmly established 
not to permit of the London water companies obuming . 
some credit for this improved hygienic condition 
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On this point the evidence afiforded by the city iff Zurich 
is instructive, for it has been distinctly found that smee 
the establishment of the new filtration works in 1886, and 
the consequent greatly improv^ bacterial quality of the 
water distributed, a very marked dumnution has taken 
place m the number of cases of typhoid fever This fiset 
has been vouched for ifter most careful in\estigation tff 
facts and statistics by the aty authorities 

Again, we have only to reoill the invariable increase in 
cases of typhoid fever in Pans, when in consequence of 
an insufficient supply of purer sources of water, recourse 
has to be had to that of polluted nver Seine water Now 
Dr Percy Frankland, in his reports to the I ocal Govern 
ment Board, showed, for the first time in this country, 
the bactenal purification which Thames water undergoes 
at the hands of the London water companies , and 
although m his recent report to the Royal Society on the 
vitality of the typhoid bacillus in vanous waters, he 
points out that, whilst unable to increase in numbers, it 
can yet remain alive for days and weeks in water, yet we 
may assume that the typhoid bacillus will submit, as all 
ordinary watei microbes, to the purification processes 
which Thames water undergoes before delivery, processes 
which Dr Percy Frankland has repeatedly shown, re 
moves frequently as many as 99 per cent of the bacteria 
present 

Under the heading of “Administration, we read that the 
Council** inspectors made numerous ins^ctions of dames 
and milk shops, as well as cow sheds as a result of these 
investigations, no less than 133 cases of scarlet fever 
were discovers as occurring on milk shop premises, 46 
cases of diphtheria and membranous croup 2i cases of 
typhoid fever, 10 cases of small pox, 5 cases of erysipelas, 
and 3 cases of measles These probably represent only 
a proportion of the actual number of cases which took 
place in such establishments Knowing as we do that 
milk offers eve^ facility for the growth and abundant 
multiplication of pathogenic gtrms, it may be easily con 
ceived how much zymotic disease may have been dia. 
seminated broadcast from these centres of infection 

In the recent report issued by the Royal Commissioners 
on tuberculosis, we find the following significant para 
graph “ In regard to milk, we arc aware of the pre 
ference by English people for drinking i ow s milk raw, 
a practice attended by dinger on account of possible 
contamination by pathogenic organisms The boiling of 
milk, even for a moment, would probably be sufficient to 
remove the very dangerous quality of tuberculous milk 

We quote these words in foil, not only because of the 
official weight which attaches to them, but because it is 
of such great hygienic importance that these facts should 
be known and re ilised by the general public 

On tbe continent, the practice of drmking raw milk is 
fast becommg obsolete, and stenlised milk is an article 
of commerce, and successful so called * milk sterilising 
association* ’ have been formed for lU distnbution 

We have seen that, as regards the zymotic disease 
death rate, London is less favourably situated than the 
majority of the capitals of Europe l^y we not possibly 
find at least one cause of this, to us humiliating fact, in 
the insular prejudice which prevails in favour of raw 
milk? 

In conclusion, valuable as statistics may be and un 
doubtedly are, it must be remembered that there is yet 
much which statistics cannot reveal, that a lower death 
rate cannot express the whole result of hygienic enter 
pnse and progress To adequately measure the value of 
sanitary reform to the community at large, we must look 
as well to the numerous and important improvements 
which have resulted m the increased comfort and well 
being of the individual, and it is in such directions that 
the London County Council has accomplished some of 
lU most useful and meritorious work 
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THF RECFNT RACF OF ALTO MOBILF 
CAI hlAGES IN FRANCE 
T Ab r month i most interesting race of auto mob le 
carriages 1 1 k place m ( ranee The course ukeii 
nas from Vers lilies to Bordeaux and then back to Pans 
June 11 uas fixed for the day of surting and forty six 
iamat,c8 were to I i\e taken part in the race but only 
twenty eight srn ed m time twenty two of these taking 
'ictivo put and nine performing the journey within 



a hundred hours eght of the latter were worked by 
petroleum or {.iMline and one by steam 
The accompanying illustrttions which we are enabled 
to reproduce by the courtesy of the Editor of / r Uur* 
are from photographs taken at the exhbition of the 
csm-iLes on their return No S (hig i) is the one which 
was the first to srrise back in Pans It received the 
second pnze for it Onlv seats two perwns and s reguh 
tion had been made tWt no cam-ige seating less than 
four persons could recene the first No i6 (Fig 3) 


at least 6j lbs of coal and 39! lbs of water would be 
necessary per hour, and if worked by electricity, there 
would have to be accumulators of the weight of 330 lbs 

Light carniges have many advantage for besides 
having to be less carefol about the weight of fuel, 
they can also have lighter constructed wheels M 
Miwclin s rarr ige with pneumatic tyres went the whole 
distmcfc without an accident whereas the steam vehicles 
me and all hid mishaps owing almost always to their 
great weight 

It would take up much time and ^ce to relate the 
many incidents whidh occurred suffice it to say that, 
apart from ordinary breakdowns in some toivns the 
travellers were hindered by the inhabitants in others they 
were cnthusi istically pelted with flowers 

These luto mobile m tchines are evidently the cimagei 
of the future According to the Ftmes of July 10 
a joumev his quite recently been performed in oui own 
country by the Hon Lveljn Ellis who was accompanied 
bv Mr T K Simms managing director of the Daimler 
Motor Syndicate The carnage is a four wheeled dog 
cart ina will hold four persons with room also for two 
portmanteaus It was built by Messrs Panhird and 
Levassor of Pins and is worked b> petroleum the cost 




realty came in fourth but leceived the first pnic for on 
reckoning up the time taken in the journey it wis fnmd 
to be two miinutes less than that taken by No 8 The 
third pnK was won by No 15 (Fig 3) 

Tamng all the facts into consideration it appears 
that the fajj^ter carniges travelled best This proves 
the adv|||pwe of using petroleum or gaxolme for in 
order to oroduce one horse power it requires per hour 
I1V4 Ite of g tsoline whereas if it were worked by steam 
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ir 1) y suol n« lu sem two pe o 
> other* (} d pr R 6300 inn «) 




being about i halfpenny an hour The journey under 
taken by Mr Ellis a distance of fifty six miles was 
performed in five hours and a half 
We undei stand that the propnetors of the Enetneer 
are offenng a prise of jCjooo to the maker of the fostest 
going motor W 


NOTEi 

Wf regret to notice that Prof C C Babington F R S 
Professor of Botany in the University of Cambridge died on 
M nday morning at the age of eighty six 
Prof Ramsay has been elected a Curreipondanl of the Pans 
Academy of Sc cnees m the Section of Chemistry and M 
Sabatier has i eei elected a Correspondant of the SecUoa of 
Anit my an I / otugy 

Mr H J Chamv of the Stan lards Department Board of 
Trade will attend the Sexennial Conference of the International 
Committee on Weights an I Measures at Pam on September 6 
next as the riprcsentahve of Her Majesty t Oovenunent 
Dr Carl Bari s of the Smithsonian Institution has eays 
Stunt* accepted the Hasaid Professorship of Physics m Brown 
Umvemt) It is stated that Brown University has recently 
spent 1^30 000 in the building and eqmpment tA a jdiyiiea 
lalxiratoiy 
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The death u announced of Piuf Bullon, Director of the 
Botanical Laboratory of the faculty of Medicuu. at the 
Sorbonne 1 ruf Baillon waa one of the moat dntinguikhcd of 
French botamata, and perhapa quite the moat prolific author of 
works in that science of the last quarter of a century The 
Ttmts giiea the following detaila of his life He was born at 
Calais, November 30, 1827, and was destined for the medical 
pndeaaion He prosecuted his studies at Pans and som 
obtained pnres for work in ‘ I 6cole PratKiue ’ and in the 
hospitals In 1855 he received the double degree of doctor r f 
medicine and of the natural sciences In 1864 be was app anted 
Professor of Medicil Natural History to the faculty of Ians 
and soon afterwards Professor of Hygiene to the Central Scho il 
of Arts and Manuhetures He was decorated with the Le(,ijn 
dHonneur on August 17 1867 anl promoted to Officer )uly 
13,1888 Ills ( hief publican m was llistoire des I lantes a 
vast undertaking in twelve fully illustrated votumes, the public 
ation of which commenced in 1866 and concluded only three 
years ago It h is been partly translatui into English His next 
great work was a Dietionnaire de Botanique, which he begun 
in 1876 the first lolume appeared in 1878, and the fourth 
in 1885 He also published a number of monographs anl 
Studies on various natural orders and group of plants 

Mr W N Miiore has succeede 1 1 rof Mark W Hamngton 
as Chief of the U S Weather Bureau 
Mr O ^ I PlHI, whose careful measurements of the stars 
in the (luster x Persei are well known in astronomical circles, 
has just died at Christiania 

Prop J C Ac ariiii has presented hia fine coUocti >n f 
dried alga; to the University of Iiind on the condition that it 
remains there intact, and the specimens nut be lent out 
Mr Chari »s LficjH assistant in the Oenenal Lilirary f 
the Natural Histoiy Museum, South Kensington, has been 
apyxiinted to the post of assistant secretary and libranan t> 
the Manchester laterary and Phil wophical SocKty, ereated 
under the Wilde 1 ndowment hund 

A SHARI earthquake shock was felt at Algiers at 1 1 35 on the 
night of Inday last July 19 The direetion of motion is said 
to have been from west to east 

1 HP National Herbonum of the United States at Waihingten 
has been transferred from the building of the Department of 
Agnculture and m w forms a part of the National Museum in 
the Smithsonian Institution The cmlleetion of grasses remaina 
however with the Department of Agnculture, as also do the 
collections of the Divisions if Vegetable lithology and 
Porestry K movement is now on foot among Amencan 

Imtanists fi r providing the Natiinal Herhanum with a suitable 
building and a staff cf scientific assistants 
Tub adjuebcators appointed under the provisions if the deed 
of settlement of the Daniel Hanliury Memorial Fund have says 
the PkarmtMtUt al Journal, awarded the eighth Hanbury Odd 
Medal to Dr August Jcogl, lYofessor of Pharmacology and 
Pharmacognosy m the University of Vienna The medal is 
awarded biennuUly for the proseeution ir promotion of inginal 
work in the chemistry and natural history of drugs On the 
last occasion m 1893 it was awarded to the late Johann 
Michael Maisch, who received it just b*foie his death 
The followmg grants have been made by the Council of the 
Chemical Society on the recommendation ot the Research Fund 
Committee —£ 3 P to Messrs J J Hummel and A O Perkin, 
for the mvestigation of certain natural colouring matters ;^io 
to Dr H Ingle, for the purchase df wanous aldehydes ketones 
and hydraiine to conbnue hu work on stereobomenc osacones 
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£to to Dr J J Su Ibi rough to continue hix w rk on diortho 
substituted benzoic ait Is £t% to Mr L Hiworth, for the 
synthesu of an seid havin), the composition C,ll,4(COOH)j, and 
the comparison of its pnpcrties with those of cimphotic acid 
£Sto Mr R F Diran fra research on tliL j reparation of 
mustard oils by the res ti >11 of chlorocarbanie esters with lead 
thiicyanate ;ft5t>I)r \\ \ Bone, to contmu a research on 
the substituted siiceiiiie 1 1 Is and on the bchwiour of various 
tnmethylene c imp lun Is on treatment with the s idium com 
|iound of ethylie inalinite ^10 to Dr B lein to extend his 
work on the derivatives of elhylic butsne tetracarboxylate 
£10 to Dr J Walker for an investigation of the cmditions of 
cquibbnum tet veen the cy in lies and the corresixmding ureas 
Mr W SwiiifKim who hak recently returned from 
Western Australia has pasentel and itherwise placed at the 
bspival of the Trustees f tlie Bntish Museum a further coUec 
tun if Msdreporanin eirals and sp nges eilltrlel by him on 
the northwestern coast line f the above nimeil colony The 
senes imiudes many levv s|x.cies and six. imens calculated ti 
1 r ve attractive exhibits in the public galleries With this latest 
uldition inelulel thi Natural History Museum b cimes 
|tosscssul of the m isl i ni lete t illection f Vustrahan Mailre 
p irana that has yet been 1 r »uj.ht together an 1 which now com 
irises typural examples e lleited by the same authonty from 
every region of the extensive c ral produriiii, waters of the 
Australian cnntimnt Mr btvtlle Kent will probably le 
engage 1 for the nest few m mths in the corn) ilati in of a Ixiok 
deiling generally with the mire interesting natural hisiiry 
I servations and investi|,iti ns he has rec rdel and priseruted 
dunng the inst ten years while h Idmg the appnntments of 
Commissi ner of F ishencs 1 1 the several (.overnments of Queens 
land Tasmanu ind Western Australia 
Bv the pnvisions of the will of the late Dr William Johnson 
Walker two pnzes arc annually ofiered by the Boston bociety 1 f 
Natural History for the licst memoirs written in the English 
language on subjects proposed by a Committee appnnted by the 
Council For the best memoir presented a prut of sixty dolUrs 
may be awarded if, however the memoir be one of marked 
menl the amount may be increased to one hunlred dollars, at 
the discretion of the Committee Fur the next liest memoir a 
pnre not exceeding hfty dollara may be awarded The compeu 
tion f( r these prizes is not restricted but is open to all Attention 
IS especially called to the following points —(1) In all cases the 
memoirs are to be base 1 in a considerable body of original and 
anjiublished work, oceimpenied by a general review of the 
bterature of the subject ( 3 ) Anything m the memoir which 
shall furnish pro if of the identity of the author shall be considend 
as debarring the essay from e impititinn (3) Each memoir mu t 
be accompanied by a sealed envelope enclosing the authors 
name and sujierscnhed with a mittn corresponding to one 
borne by the manuscript and must be in the hands of the 
Secretary on or befire Vpnl i of Uie year for which tlie 
prize IS offered Ihe subjects for 1896 are — (i) A study of an 
ares of schistose ir f iliated rocks in the eastern United States 

(2) a study of the development of nver valleys in some considerable 
area of folded or faulted Xppalaehian structure m Pennsylvanu 
Virgmia, or Tennessee (3) an expenmcntal study of the effects 
of close fertilmli m in the case of some plant if short cycle , 
(4) ccmtnbutions to our knowledge of the general morphology or 
the general physi ilogy i f any animal, except man 1 he subjects 
ibr 1897 are — (i) A study of glacial, fluviatilc or loiustnne 
phenomena associated with the closing stages of the glacial 
penod (3) original investigationa in regard t the cholazal 
impregnation of any N irth American speeies of \ngi isperms , 

(3) an experimental investigation in cytology (4) a contribution 
to our knowledge uf Ihe morphology of the Bacteria 
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Kfiokts npon the ciKurnttancet attending an exploncm 
which occumd in the Timibniy ColUMy hut Februaiy, pte 
I ared by Mr J Roskill and Idr J S Martin, have just been 
pubhshed in a Blue Book The ca^cnaa u interesting because 
fire damp is practically unknown m the coUieiy In this col 
liery, as throughout the Radstock senes of the Somersetshire 
ctallield, naked bghu are used , U is exempted from the apjdi 
cation of the section of the Rule which prohibits explosives being 
taken down in mines except m cartridges, and gunpowder alone 
IS used for blasting It is evident from the inquiry that this 
exemption should be cancelled, and Mr Roskill recommends 
ihat the use of gunpowder, except m cartridges, should be pro 
I ibited Although before the exjdoeion parts of the coUiery 
were known to be dry, while more or less dust occurred in 
places, yet the mine was not regarded as a “dry and dusty 
mine ” Judging Arm the explosion, howeier, the mine should 
come within that category The exidosicn occurred at a spot 
which was appuently not dry and dusty within the meaning of 
the Act . but It was, if not caused, certainly mtensified, by the 
presence of dust at much greater distances than twenty yards 
from the spot, though the Rule relating to shot filing in a dry 
and dusty place, only prescribes vratenng snthm a radius of 
twenty yar^ The moral drawn from the disaster is (i) that 
robunte, or one of the so called flameless explosives, should, in 
future, ^ used instead of powder, and (s) that when places m a 
rame are admittedly dry and dusty, every place in the mmc 
should Le considered to be so, for^the purpose of shot finng, in 
order to make it imperative that, in such mines, the precautions 
prescribed by General Rule I3 should be observed in all places 
tf finng 

Wb have received a copy of the Report of the Epping Forest 
Committee presented to the Court of Common CounnI on June 
13, of the present year, and containing the memorials whici 
were rcpnnted in these columns a shtrt time ago (June 13 
p 158) In presenting the Report the chairman, Mr Deputy 
liaise, said that ' if the action of your Committee were judged 
alone by the weight of authority attaching to those who have 
expressed themselves to be so entirely m accord with the past 
mtmagement of the horest, a complete answer to the chuges 
has already been made , but we pr^er to await and present to 
your Honourable Court the Report of the eminent experts in 
Forestry whom we consulted last year, and by whose opinion and 
decision we are perfectly prepared to be judged and bound ’ 
We understand that the Comimttee of experts visited the Forest 
last week, and them judgment will be awaited with interest 
Nothing could, however, strengthen the luuids of the Committee 
more than the memorials which are now made puUic with their 
attached signatures The value of the Report from a public 
point of view is greatly enhanced by a set of photographs 
reproduced from the ilhistratims in <we of the daily papers, and 
placed opposite the views of the actual places which the news 
paper artist is Mipposed to have represented The article from 
the paper itsi|f is repnnted m txltnte, with a note stating that 
“ the above article was accompanied by the illustrations re 
pioduced on the annexed photographic sheet Its accuracy may 
be judged from the photographs of those pmtions of the Forest 
so professed to be illnstrated, which were taken within two days 
of the appearance of the article ” The absurdity of ilhe clamour, 
which u raised year after year by a small and irresponsible body 
of agitators, u well brought out by the article and its illustrations 
thus confronted with the true representations. Any paper that 
lends Itself m future to such perversons will justly torfeit puMu; 
confidence The keen interest taken by the peopde m the 
managemrnt of Fpping Forest is a very healthy sign, but the 
case agamst the present Gmservators must ind^ have been 
feeble if It was fimnd necessary to reswt to such pictorial 
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artifices as are exposed in the Report issued by the Common 
Council 

Unset rutn weather has [wevailcd in moat parts of the Bntish 
Islands durmg the last week, and thunderstorms haveocenrred in 
various places, while &lls of ram exceeding an inch m twenty four 
honn have been recorded cm sevcial days. In London, there 
were two distinct thunderstorms on Sunday hut, one of which, 
between two and three p m , was accompanied by an exceptionally 
heavy fisU of hail The amount of lam m London on that day 
was about I 3 inch, which is the heaviest &11 m twenty four hours 
since last October 

Ar the recent meeting of the Australaswn Association for the 
Advancement of Science at Brisbane, Mr C L. Vlragge pro 
posed the trtetum of a meteorologicad station cm Mount Welling 
tem, Hobart The proposal was supported by Mr H C RusseU, 
Government Astronomer of New South Wales, and by the 
Royal Society of Tasmania, m consequence of which the Govern- 
ment voted the necessary funds An experimental station has 
just been established 1^ Mr Wmgge on the summit of the 
mountam at a height of 4166 fict above sea level, and a perma 
nent obaervaloiy house u now in course of eiecticm Thm are 
also corresponding stations at the Springs (3495 fret), and at 
Hohart (160 fret) , we have no doubt, therefore, that results of 
importance will be derived from them Mount Wellington u 
abmt four miles distant from Hobart, m a straight hne, and 
rises almost directly from the level of the sea , it consequently 
ofiTets considerable advantages fur meteorological research 

The Pilot Chart of the North Atlantic Ocean for July con 
tains monthly charts, representing graphically the regions 
where fog was experienced most frequently on the North 
Atlantic during 1894 As this year can be taken as a typical one 
to iHuvtrate the distribution at different seasons, it u mteresting 
to note that during the first thnt months of the year fog is 
experienced on the C rand Banks vnd tb the westwa^, but not 
in large quantitiis During April it begins to extend to the 
northward vnd iistward, increasing in firequency as the spring 
advances, and naihing its maximum, genei^ly, in June or July, 
dunng which months it may be expected anywhere between the 
American coast and this country in large areas and of long dura 
tion In Auguit the fog begins to dissipate in the eastern part 
of the ocean, snd in September the decrease is very perceptible 
Durmg the remauung three months the charts show that it 
reaches its minimum agam, and is mrgtiy restricted to the west- 
ward of 40* west longitude 

Some brief telegrams in the daily papers announced the 
occurrence of an earthquake in the Mesh^ district of Persui on 
January 17, but gave bttle mdication of its destructive character 
The centK of the earthquake appears to hsve been neax 
Kudkan, a town which has been damaged or destroyed by earth 
quakes sevcrsl tunes during the present century, the last occasion 
being m 1893, when it was completely reduced to rums Aftet 
tbutbe town was rebuilt on the old site, but the houses were 
made veiy largely of wood At the begumng of this year, the 
new town contained about 3000 houses and 8000 inhahitBnts. 
On Jamiary 17, shortly before noon, another disastrous earth- 
quake occurred It lasted about a minute, and the shock was so 
severe that it completely destroyed every house m the town, 
with the exception of a few smalt shanties Tlie wooden 
pillazs of the better built houses were all broken m the 
middle Numbers of people were buned m the ruins, but, 
owing to the lightness of the mstensls, the loss of life was 
much less than it would otherwise have been The local 
authortties estimated the number of deaths firom two to six 
thousand, but the careful inquiries of an attachd at the British 
Consulate General at Meshed have reduced this figure to shout 
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700 Older* haw been iwued by the Peman Government for 
ihe town to be rebuilt near Hai llai, a place *u or leven nule* to 
the iouth eait, which experience has shown to be safe from 
-deatnictiie shock* 

Trb history of the Russian Biological Station, on the island 
of Solowetzk m the North Sea, has already been given m our 
columns (Naruax, November 1894, p 83) One of the most 
interAung of the results achieved by the naturalists of the 
labontory has been the discovery of a remarkable lake on the 
island of Kildine m the Arctic Ocean This lake which is 
completely separated from the sea by a narrow strip of land, was 
discowred by the Russuui naturabst, M Hersensteto, who 
was struck by finding m the lake a fish which is exctusivily 
manne in habit namely the common end b urther observations 
by MM Faussek and Xnipowitseh have elucidated the peculiar 
features of the &una of the lake On the surface the anttr is 
fresh and u inhabited by fre<h water animals, such as Uaphnids, 
Ac , this water is brought to the lake by streams from a neigh 
bounng marsh Under the superficial layer of fiesh water is 
found salt water supporting a Marine fisun-t — Sponges, Ses 
anemones, Nemertmes Pulychietes manm. Molluscs (Chiton, 
yFoltt AttarU) Starfish, and Pantopods There is even 'a 
regular httoral sont lieneath the fresh water, characterised b) 
small hua The bottom of this lake is cowred with mud ex 
haling an odour of sulphuatted hydrogen and is not inhabited 
The water of the lake shows a slight ebb and flow, attaining a 
sertical height of only a few inches, while the tides in the 
adjacent sea are consulerably greater This fact would appear 
So point to the existence of some subterranean communication 
between the lake and the sea 

Some important additions to a knowledge of the latest 
Mesosoie and early Teruary mimmiliahaw recently been made 
from Patagonia and the Uinta Basin brom the former place a 
collcctian of ungulates of veiy late Cretaceous date is described 
by Sellor F Ameghin in the Bti But Googn^o Ai%enttno 
t XV , It and ta The most impirtant u a new genus 
jyrothorinm, which is made the type of a new sub or ter, 
regarded as ancestral to the Proboseidei, and showing niarsupul 
affinities A number of other new genera are also descritied 
and It IS anticipated that when the fossil localities, which arc 
very difficult of access, have b en more fully investigated, still 
more valuable mfnrmation on the late Mesosoie mammalia will 
be obtained Large Dinosaurs anl birds also occur in these 
beds 

Prof H h Osborn reports in the Bu/t Amor Mus Jfat 
But , New York, vol vii , art 3 on a more extensive collection 
than has hitherto been obtained from the F ocene beds of the 
Uinta Basin Beneath the true Uinta fauna comes one which 
ss intermediate between it and the Bndger and Washakie faunas 
and thus suppbes a most important link m the faunal sneeessiim 
of this province, while at the sam Ume it shows affinities to the 
Mmcene fauna of the White River Among the mammalia 
found in this transitional fauna ate a monkey, and species of 
Telmatothenum, which definitely confirm the view that that 
genus was ancestral to the Titanotheru It is expected that 
still more valuable results may be got from a more thorough 
exploration that u being made this yeu 

The applwatiott of electricity to locomotion ha* recently 
made nouble progress in the United Sutes At a trul of 
electric motors at Nantasket Beach, near Boston a few 
days ago, it is stated that a speed exceeding mxty miles 
«n hour was attamedj and the experiment demonstrated 
the utility of thu motor for snbuffaan traffic The qmtem 
went into practical and regular ope^iion on the Nantaricet 
■Beach Railway at the end of June A successful test has alsis 
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been made at Baltimon. of the electnc ocom iiivt designed to 
draw tram* through the tunnel, 7430 feet long in that aty 
This and itt eompanion—the first locomoUves of the kind over 
built — have each two trucks and eight wheels sixty two rnches 
m diameter Flexibly supported on each truck are two 
SIX pole gearless motors one for every axle A maxunum speed 
of fifty miles an hour is to be develop^, and it is guaranteed that 
the locomotive will pull 1200 tons at a speed of thirty miles an 
hour When coupled to a six wheel New York Central 
locomotive, the cltctnc locomotive pulled it up and down the 
track at will, against the pull of the steam locomotive 

At a recent meeting of the S xii^d Franiptise de Physique, M 
T lerre Weias gave in aec lunt of tht results of his expenments on 
the aelotropic mignetic prip*rtiea of crystallised magnetite 
The magnetisaUon curve if m ignetite crjwtallised in the cubu: 
system presents the same general features as those of iron, 
mckel and cobalt The magnitude of the magnetisation 
(t 0 the permeability), however, vanes with the inclination of 
the magnetising field to the crystallographic axes Experiments 
have been made by a ballistic methid suitably modifie 1 so as to 
permit of observations lieing made on very small specimens 
The results thus obtame 1 have b en confirmed by ither expen 
ments in which a small disc of magnetite was ntatef in a strong 
magnetic field, and th.. vanabons in the induction measured by 
meant of a small coil surrounding the disc an 1 connected to a 
ballistic galvanometer The discs examined were cut parallel to 
the faces of the cube octahelrin and rhombic dolecahedron 
If the results are expressed by drawing radu vectores from a 
given point of suth lengih that they represent the magnetisaUon 
of the specimen in that direction when saturate 1 the surface 
which contams the ends of 'll! these radii vectores is a cube with 
rounded edge*, and with its faces slightly hollow The 
magnetisation is the same in sit direcuons contamed in a plane 
parallel to rne rf the fimes if the octahedron, *> that the above 
mentioned surface is cut by such i plane m a curcular section 
An experiment illustrating this lelotropic property of magnetite 
was shown befire the Soeietj. k small disc of magnetite plsee 1 
in a plate if glass betwe n the p iles of a strong electro magnet, 
turned so that one of its axes of maximum permeability was 
parallel 1 1 the field B si Its the diflerence wluch these expen 
ments show between a body crystallised according to the cubic 
system an I m is tropic body they also sh >w that the theones 
which regard magnetisation as resulting from the onentatioii of 
panicles of fixel mignetic moment are insuffinent to explain 
the mi^etisBli m f crystalline 1 liies 
Durini his recent visit to the Algerian Sahara M Janssen 
made some decisive observation* concerning the alisorption bands 
near the D line of the solar spectrum, supposed to be due to 
atmosphene oxygen Hie object was to test whether these absorp 
tion bands correspond to those observed on transmitting white 
light through a tube containing condensed oxygen In some 
previous expenments on this question M Janssen had obtamed 
these bands by means of a tube 60 m long, containing oxygdn 
compressed up to 6 atmospheres An account of the Sahara 
observations is given m the Comptes rtndus together with a 
theoretical investigaUon concerning the equivalent height of the 
atmosjihere Startmg with the remarkable law discovered by 
M Janssen that the absorpUve power of a gas u proportional to 
the thickness traversed and to the square of the density, the 
integration of the different layers of the atmosphere with their 
different densiUes gives 3981 m as the eqmvalent thickness for a 
vertical ray of light &t since the density of oxygen is only 
o 208 of that of the atmosphere, this number must be mulu 
phed by o 043, the square of that density This gives 173 m 
as the equiviUent thickness of the oxygen layer This thick 
ness, at a pressure of one atmosifliere, would not be utficient 
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fiir sh wing th« abioTption band*, and tMt aoconnU for their 
el sencL when the mm is high in the hnaveni But as the ton 
sets ihc thickness of sir traversed by its rays increases, and at 
an -dtitude 4* the conditions are the sane as those m the 
60 m tube at 6 atmospheres pressure At thu altitude they do 
in fact appear, and the excessive dryness of the desert air pre 
cludis the potubihty of their being due to water vapour llius 
Ixth the tenestrul origin of these oxygen bands, and also the 
validit) of Janssen s law of absorption, have received a striking 
confirmation 

Thb fifth volume of the Gfographttal j0urMal, comprising the 
numbers issued during the first six months of thu year, has just 
1 etn pubhshed 

We have received the Report for the year 1894 95 of the 
Koyal Garden, Calcutta, by t^ Curator, Dr G Kmg, issued by 
the authority ofthe Government of Bengal It reports a con 
Mderable ameunt of work done in the improvement of the 
( ardens, and especially in the increase and arrangement of the 
Herbarium 

Tux number of penorlicals, both in Europe and ^menra, deal 
n ’ with electrical matters u connderable, the lost addition to 
Ih* list 1 eing the hittirual Jeurttal, a new monthly published 
in San hrancisci The first number contains a long account of 
the “Express system of telephone switchlxiard Other articles 
ippeanng deal with the efhatn(.y of electric plants the 
eiectneal installation on loard th cruiser and the 

field of operations of an electma' tnjnee 
Thf volume containuig the jProcetdmift of the American Asm 
1 ution ft r the Advancement < f Science at tht forty third meeting 
held It Brooklyn last August, has lately I een issued As we gave 
St the time a report of the work of the Sections and pnnted some 
1 f the preudentul addresses in full, it u only necusary for us 
row to say that the volume is very well produced, nnd contains 
mmy very valuable papers 

The fourth and apparently eoncluding volume of the Siwr 
mological Journal of Japan has recently been puUished It 
consists of a very vsluable paper of near y 400 pages by Ibof 
Milne, “ACitslogue if 8331 h arthquskes recorded in Japan 
latween 1885 md 189a The materials were obtained from 
968 stations distributed over the whole empire the total number 
of documents being 1 erha)is n it less than eight) or a hundred 
thousand In the first catidogue arc given fur each diiek the 
tune of Its occurrence the Imd -uca shsken and data by which 
the position of the epicenter and the lioundary of the duturhed 
area are approximately determined The second catalogue states 
the seismic district to which each shock belongs the lengths of 
the axes of the disturbed area in tens of rmles from which the 
total area can lie roughly aseertsined, and when the shock is 
submarine the distance of the epicenter from the shore The 
chief object of the paper is to provide trustworthy materuds for 
future investigations but some nsnlts have been already obtained 
and are briefly described Prof Omon s work on after shocks 
lias been referred to in a jirevious number (vol h p 4*3) 
The distnlwth n of earthquakes in Japan forms perhaps the 
most important section barthquakes, it appears are singularly 
rare m the central ports of the country which includes the 
mountainous districu where active v olcanoes are immen us Ihe 
majonty of shocks onginates along the eastern coast of the 
emptre, and matay are of submarme origin A large number 
seem to start from the face of the steep monocluul slope whmh 
Japan presenU towards the Pacific Ocean Earthquakes are 
numerous where the d ipe is steep, and rare where it » com 
jioratively gentle (see pp 201-a) They are frequent in those 
d stneta where movements of secular elevation or depression are 
NO 1343 VOL. 52] 


now taking place Earthquake sounds are often heard, but more 
so in the rocky mountamons districts than on alluvial plains At 
the close of the paper is given a list of 301 seismic disturbaneca 
observed from to 1893 in Europe and at Tenenffe 

with the hon/ontal pendulum of Dr von Rebeur Paschwitz 
Seven of these disturbances, and possibly five others correspond 
to earthquakes in Japan 

The flora of the Caucasus has lately been the snb)fict of 
several interesting explorations and speeulaUons by Russtan 
botanikU The old data, contained in the works of Boissier and 
Ledebour are now of bttle value, on account of the too brood 
runarks concermng the distribution of the diflirent spectes, such 
as Camasus, prnim.ta Caucasus, and so on which one finds 
m these otherwise classical works On the other band, such 
recent explorers as N KuznetsofiT and A KrasnoflT, who have 
paid great attentmn to the composition of the floras of diflerent 
parU of Caucasia, and their probable origin have rather raised a 
senes of most important geo botanical questions than solved 
them definitively while MM Lipaky, Alboff and Akinfieff have 
devoted their chief attention ti the collection of positive 
systematic data with exact indications relative to the distnbution 
of different species We have now in the Memoirs (Trudy) of 
the Khtrkoff Nalumhsts * (vol xxvu ) a first mstalment, by the 
last named botanist of a detailed lut of plants in Ihe middle 
ports of the Caucasus mam ndge, with full indications concern 
mg their vertical and horizontal distnbution Considenng the 
generalisations of M huznetsoff and M krosnoff as premature 
under our ytt imperfect knowledge of the orography and geology 
of Caurasui M Akinfieff only ventures to formulate a few con 
cluMonH namely that the Horn of Colchida is the youngest in 
Csueasia as it has the least number of species and especially of 
endemic forms and that it contains but a small part of what 
constitutes the Mediterranean flora, as well as very little of what 
IS found in other puts of Caucasia The flora of Daghestan, 
Asiatic in its origin, has, on the contrary in its steppe, sub 
Alpine and Alpme representatives, a wide distribution over all 
Caucasia with the exception of Colchida four fifths of the 
surface of Caucasii are thus genetically rr nneeted fur their flora 
with Asia and i ne fifth only with E urope the lioundary between 
the two bemg not the main ndge but a br iken line running 
Uproximately from Stavropol, or rather north if this town along 
the water porting between the Kuban and the Terek tj the 
E Iborvs along the main ndge to the Adai kh ikh and further 
to the Mesqiicv M luntains and the Suram Pass It should be said 
that this eiiiclusion seems to agree very well with what we now 
learn about the irgraphical structure of Caucasia from whuth it 
appears mure and mure that the Mesques Mountains must be 
considered os v continuation of the border ndge of the Asia 
Mmur plateau which ndge runs along tht south eastern coast of 
the Black Sea on 1 is contiiraed north east to meet the mam 
ndge 

Wahave received from Dr Doberek (,cveninient Astronomer 
of Hong Kong, the report of that observatory for 1894, contain 
mg tnltr aha an account of nineteen typhoons whieh occurred 
dunng the year an I the paths of which have been laid down <m 
two plates Inf irmation regarding storms is regularly exhibited 
and telegraphed whenever they can be justified by the observa 
Uons received, but the work is apparently much mterfered with 
by the tardy arnval of telegrams firom the outlying stations For 
the purpose of elucidating the behaviour of typhoons and other 
meteorological features, ofaservaUons art regularly extracted 
firom the logs of ships which visit the China seas, and tabulated 
for future use , in addiuon to these, ubservatioiis are received 
from about forty hndotations The astronomical and magnetical 
work of the observatory has been regularly earned on, u us 
former years 



July 25, 1895] 


NATURE 


305 


WmciiMS a few jrMn sko the ducovety of • new eiHnllam 
ftmi WM huled u a bacU^loftical novelty, we an now eon 
ttantly reoeivuig fredi additknu to thu uitemtliig group of 
microbe*. With improved method* their detection and uolation 
have been rendered comparatively ea*y, and they are now found 
feirly widely dutnbuted in water simareUi laolated no lea* 
than thirty two diArent vibno* from the nver Seine, eewage 
effluent, and pond water, and vanons anthuntie* in Oennany 
have detected *uch form* m nver* So far the huger number 
have been obtained from river water, and have been but rarely 
met with m well water , but quite recently MM A ^iwidzlci 
and (j Brunner, of the Impemd Inatitute for Preventive Medi 
one m St Peterabuig, have dieeoveted and uolated three 
vibno* from polluted well water, which do not liquefy gelatine 
and m other reepeeti are eanly dutuiguuhalde from Koch * 
cholera vibno A* regard* their pathogeme propertie*, it i* 
*tated that white mice were quite onaiTected when the vibno* 
were «ubcutaneou*ly introdui^ The investigatioiis and de 
acnptiona have been carefully done and are felly recorded, and 
the authors are persuaded that they have discovered new form* 

It IS, however, difficult to decide thi* point, for only a slight 
acquaintance with the hterature of the subject i* apparent and 
wl^ the author* complain that Kurfjiberg* catalogue of 
bacteria i* out of date, and those of Roux and Lustig are 
respectively incomplete, they do nit appear to have any 
acquamtance with Percy branklands ‘Microorganisms in 
Water, ’ containing descnption* of over aoo bacteria found in 
water, neither have they consulted many important memoirs on 
vibno* which have been published in recent German and French 
journal* 

Tkb arnter of the note on p ayy referring to hygrometric 
observation* on the Sonnblick mountain, inadvertently wrote 
“atmospheric electricity, instead of ' atmospheric humidity 
m the second line of the note 

The addibon* to the Zoolt^ical Society’s Gardens during 
the past week include a Morambique Monkey {Cine/itifeui 
ffgtrytkrus) from East Africa, presented by Mrs A Canning 
Fysh, a Rhesus Monkey us t^tsus) from India, pte 

sented by Mr A IGigeie , an Irish Stoat itiemuut) 

from Ireland, presented by the Viscount Powerscourt , a 
Suncate {SurteaSe tetrrsdactyla) from S luth Africa, presented by 
Misi Dorothy Lowndes a Bosch bok (Irafilaplua sylvan ks) 
firom South Afncs, presented by Mr W Champion six 
Ortncular lIoiaedLiaadiiPJkryiuifiimt osiirular/) from Mexico 
presented by Mr E J Scarbrough s West \lrican Python 
jyiitm uise) from West Africa, presented by Mr Edward 
Straw , a Red sided lit (jPrrtu vartus) from Japan, a White 
browed Amaxon {CAryso/u alh/nms) from Honduras, two 
Adorned Terrapins [C/rmntys omit 7) from Central America, 
deposited , a Japanese Deer (Ctnwr nil), born in the Gardens 


OUJt ASTRONOMICAL COLUMN 

Aiiitudb amp Azimuik of Polaris— I t 1* a matter of 
oommon knowledge that the Pole star u about a degree and n 
quarter from the true pole, so that azimuths and latitudes cannot 
be dtrectfy determuied hy observations of this star The usual 
mode of procedure is to employ Ublis reducing the observations 


n accuracy sufficient far most purpoSss, 

has been devised by A Tanakadate of Tokio (Sl^kub Kin ) 
It is shown that the usual formula for the colcnlaticm of anmuth 
corresponds very nearly with the equation of a arcle of radius 
> see w (/ being the polar distance of Polans, and ^ the 
latltud* of the place of observation), and the centre of wlwh is 
d i splac ed above the origin by an annrant equal to - f 


An origin being chosen near the middle of a shtet of squared 
paper, degree* and minutes ar* marked off along the axes in 
both dirMXKW* and a circle u drasm on the same scale with 
radius and diM>lacement of centre adapted to the biutnde as 
dehned above Radiating straight bna* drawn from the titisin 
contspond to different hour ai^es the Ime t-o Iwing tnat 
along which the centre of the circle u displaeed The abscusa 
of the point where the lint correspondmg to the h lur angle at 
which an observation is imde cuts the circle, gives directly the 
azimuth of Polans, the star being east or west of the true north 
according a* the point lies to the right or left of the origin m the 
diagram Neglecting errors of construction, the readings Will 
only differ by a few seconds firom the calculated results and it is 
shown that even these error* can be reduced by slightly 
enlargiiqi Ibe radius of the urcle 

If a circle be drawn from the ongm as centre, with radius equal 
p the diagram can also be used fw reducing the latitude from 
obaervaUons of the Pole star by giving a small correction to the 
hour angle, i / tan 4 sin r where A 1* the ofasersed altitude, 
and / the hour angle The ordinate of this circle give* the 
correction to be applied to the observed altitude in order to 
obtain latitude 

It u pomted out ui the paper that these ptuiciple* may easily 
be embodied m an instrument and, in 6sct, such a contrivance is 
now in use among the students of astroniom) m the Impenol 
Gmversity 

Observations os Dot hi r Siars — The mensuremenu of 
position angles and distances of double stars made at the Pan* 
Observatory from July 1890 t> the end of last year, are 
pubtished by M BigDiirdan m a very concise form in the 
Bnllstm Astronomiym for July The telescope employed was 
thst of the western tower, Mving an object glass o jos m 
diameter and a focal length of 5 Z5 m , the magmfyiiw power 
usually being 478 Most of the obsovations were mack m the 
twilight or m the early night, at which times the star images are 
at their best The lut of stars observed include* about 1 50 from 
the Dorpat latalogue, y6 from the Pulkovrs tatalogue, and 
nearly ifi others, in many cases there are long senes of 
measure* of the same pair A filar micrometer was employed 

At the Berlin Observatory, Dr V kjiorrt. has used a double 
imam micrometer m the measurement of double stars and some 
of the result* are given m 4H NotAt jtoo The measures 
appear to agree very well with thoie M Bigourdan m the 
case of stars common to the t*vo lets of observauon* 

A GREAf Nebi 1 1 IN SCORWO In the course of his work 
on the photography of tho Milky Wiw, Prof Barnard expised a 
plate on the r»on near Antares for ah 20m on March 25, 
1805 The resiDting negative showed a vast and magnifiLcnt 
nebula, intricate in form, and apparently connected with many of 
the bright stars of that region including Antares and r bcorpii 
Pile nebula u gathered in cloud like forms the greatest masasa 
being around f Opbiuchi and two neighbouriim small stars This 
{diotograph was taken with the Willard Icnsof 6 inches aperture, 
with wbiw Prof Barnard has previously obtained such splendid 
rcMiltfc 

Even more interesting is a photograph of the same region 
taken with a ' lantern lens of i^ indies aperture and 5 inches 
equivalent focus, the exposure being 2h 18m Thr scale of 
this photograph is about 10° to the inch and in addition to 
bnngjng out some new pomts about the great nebula it shows 
the sky itself in that region to be very wonderful 1 he first 
photo^ph had ahnwn thst the nebula occupied a singularly 
blank part of the sky from which large vacant chanAels divcrg^ 
towards the east, and the negative taken with the lantern lens 
showed that these channels ran irregularly eastward for i (* >r 
20* 

The iffiotograph taken with the lantern lens shows that the 
new nebula extends southward for two or three dcgieek lieyi nd 
Antarss and r Scorpii in a southward direction An elongated 
nebula about 3* or 3” long, involving the star W Scorpu ix also 
seen on the photograph 

Prot Barnard goes on to say that “ this magnificent netwli is 
one of the finest m the sky and os it involves *0 many of the 
bright stars in that region it would imply that they sre 
essentially at the same distance from us ’ ( Is/ Vat A 3 jot) 

rhe unprirteniiou* character of one of the instnunents em^yed 
by Prof. Barnard is nut the least remarkable feature about this 
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Nn\ \aria8uc SiABK — HWrawbM O^ttrvot0ry Cmuhr, 
>0 43 rtcctted lironi the Kev T K &nin, announce* that a 
red St ir f Seochi s T}pe III , maanitude S4, wa* detected at hu 
01 <^nati|0 on July 14 in R A I9h 534m, I)ecl a li 
( 1900) The itanf prohabl} a new eanable, and is nut in the 
souil em Dumhmushrunf The atar deMgnatcd Lipin itiai u 
also I ruUbly vanable 


THE BRITISH MEDICAL ASSOCIATION 


Dr W ]• Ckieland Only tnemben d the Bntiih Medical 
Aaaociation, invited gueiti, and accredited itiaofliers, will be 
allowed to attend the {cenenl meeting* or the meeting* of 
Section*. The reception room* will be opened on Monday, Jnl) 
39 at 13 o clock noon The memben reception room 1* m the 
large hall of kii% * College A eeparate reception room has 
bem provided for invited ftweign guest* next to the membo* 
reception room and another ladie* at the Royal 800*1/* 
Room* Burlington House The arrangement* for the conduct 
of the work of the Sections, and for the comfort of the members, 
have been admirably artan^, so there is every promise that the 
meeting will lx. a very succewfol one 


that the meeting will be of exceptional intereM and imixirtance 
The President Oect IS Sir J Rnsiell Reynolds Bart An address 
in Medicine will be delivered by Sir William Br^brat Bart 


Section, and specific points nave been selected for discussion 
In the Section of Medicine, presided over by Dr F W Pavy, 
F R S , the followmg Mibjecu have been selected for diixxission 
( I ) Dipjithtna and its treatment by the antitoxin acute lobar or 
croupous pneumonia its etiology pathology, and treatment , 
the causes of acute rheumatism and tts relation to other affec 
tarns The Iresidint of the Surgery Section 1* Sir WiUism 
MacCormac who will make *ome introductory remarks, in 
which he will refer to the effects produced by modem nfle 
bullets on the human Ix^ The fillowing subjects have lieen 
selected fur discuswon The diagnusu and treatment of fraitures 
of ihe upper third of the femur, including the neck , the surgical 
treatment of cysts tumouis and carcinoma of the thyroid gland 


formal discussion by gentlemen who have been invited to open 
the debates The subjects selected are a* follows I residential 
address — Water borne disease and its prevention discussions 
upon the regulation of the sliuighter of animals for human food 
and the inspection of animal* before and during slaughter the 
insecurity rtf tenure of extra Metropolitan M^ical Officers of 
Huilth under the Public Health Act 1875 The Section of 
Ifeychology has foi its President Dr W J Mickle The 1 resi 
dent snil open the section with an address on the bram A 
discussian has been arranged to take place on each day the 
subjects b me On the treatment of melancholia on insanity, in 
relation to cnminal responubility on epilepsy, and its relation 
to insonit) Ihc President of the PhyuoloCT Section 1* Dr 
David Femer F R S In this Section a discussion on the 
mechanics of the cardiac cycle will he introduced by Prof Hay 
craft and Dr D I’ateixon the following wdl take part — Dr 
Noel Paton, Dr I auder Urunton F Kb , and Dr (iibson 
1 he Anatomy and Histology Section has for its President Mr 
Henty Moms Ihe follomng sutgccts have been selected for 
discussion Art in its relation to anatomy, the development 
and structure of the placenta , the topogra^ical anatomy of the 
abdomen The I'resident of the Se^un of Pathology and 
Bactenology is Dr Samuel Wilks, F R S The work of the 
Section include* the demonstration of the malana parasite by 
Dr P Manson, with some fecu a* to lU life history There 
will be a ducutaion upt^ this, and upon neuritis , voccinui and 
vanofe, pernicious amenua, and lymphadcnoma Ihe Pres 
dent of the beotie*i of Ophthalmol^ n Mr H Power The 
foUosving discussions have been arranged m this Section On 
certain rare cases of recurrent ojdithalmi * , on the diagnosis of 
orbiul growths, on the cpiestion of operating in chronK 
glauooma The Section oTDiseasei of Children has for its 
President Mr John II Morgai^and the President of the Section 
of Otology I* sir W Dalt^ The Section of Pharmacoli^ and 
Thenspeubes Iim for its President Sir William Robert* F R S 
In this Section aeie will be a discussion upon serum therapeutics, 
and npon tte muirement* of the prowMon with reference to 
the reviSN^w the Bntuk PkwwmtfMa Dr Felix Semon is 
the PreawMlorthe Section of Laryngolagy, and Dr H Rad 
diSe Crbdwr, <i the Dermatology Section Finally, the ethic* 
of Ihe medical professwn ha* a Section to itsdf, presided over by 
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'T'llF gas obtained from the mineral cltveite, of which a 
preliminary account ho* been communicated to the Royal 
Society {ProctHiitfi, May 3 1895), ha* been the subject of 
our investigation since the middle ot Aiml Although much 
still remains to he done, enough infbrmat^ has been gamed to 
make us believe that an account of our experiment*, *0 fer as 
they hast j.ont will be received with interest 
We have attempted to ascertom, in the first place from what 
minerals this gas showing a yellow bne almost if not omte, 
identical in wxve length with the hne D( of the chromospnenc 
spectrum and to which one of us ha* provisionalty given the 
name helium —a name applied by Profs Lockyer and Frank 
land somt thirty ytars a^ to a hypothetical sobir element, 
chsmtensL I In the ytllow Ime D, of wave length $^75 9^3 
(Rowland) We may state at once that it is not our purpose to 
attempt to prove this coincidence but willingly to leave the 
subject t > th ve who are more practised m such measurements 
We (ropose therefore first to discuss the terrestial sources of 
this gas second to describe experiments on products from 
several sources and last to propound some general views on 
the nature f this curious Mibatance 

1 Tke Sfiurcts of Hehum 

It IS usual in a memoir of this kind to cite previous work on 
the subject II would be foreign to our purpose to discuss 
ubservati ins on the solar spectrum , our memoir deals with 
terrestnal helium And wp have been able to find only one 
short note of a few lines on the subject , it is a statement by 
Signor I ilmiiri (Atnd Ac Napoli, xx 333), that on ex 
amining a lava like priduct ejected by Vesuvius, he (bond a soft 
substance which j,ave a yellow spectral line of wave length 
587 5 he promised further researches, but so for as we know 
he did n it fulfil his promise He does not give any detail* a* to 
how he ewmined the mmeral 

An account has already been given in Part I of Dr Hille 
bran is investigation* on the gases occluded by vanous 
uraninites wrhieh he was so unfortunate as to mistake for nitrogen 
Dr llillebrand was u> kind a* to supply us with a f»u quantity 
of the uraninite he employed , and it is satis^tory to oe iMe 
to c nfirm his results so fiu , for it is beyond doubt that the gas 
evolved from his uranmite by beatiiig it in a vacuum or by 
boibng with sulphuric acid contain* about 10 per cent of 
Its vrlume of nitrogen It u therefine not to be wondered at, 
that he f rmed the conclusion that the gas he had was nitrogen , 
for he obtained some evidence of Ihe formation of mtrous fiimes 
on passing sparks throng a mixture of this gas with oxygen , 
he succeeded 11 obtaining a weighable amount of ammonium 
, plaunicblonde from the product of marking It with hydrogen 
I in presence of hydrochloric acid , ana, in addition, ifoaei^ 
r a strong nitrogen spectrum in a sample of the gas transferred to 
a vacuum tube llad he operatea with cfevcite, ai will be 
> W®/’ is,® probidjihty discovered hebnm 

, {Bull U S Geological Survey, Ixxvui 43J 
I To extract the gas from small quonUtm of minerals, firom 3 
to s i^s of the coarsely powd^ aulNtaiice uraa heated m 
a small bulb of combastaon tubug, previously exhausted by a 
, Toppler s pump As it was fimnd Uiat water and carbon dioxide 
, were often e^vtd a soda hme tnbe and a tube filled with 
pbosphoTK anhydnde were often interposed between the bulb 
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d glut bulb began to 

Mmqr of tbc ouiicnl* evolved hydrogen . hence, after the gai 
had entered the pon^, the belb was completely exhausted, and 
the gas was naned with oxyM, no alkali bei^ present The 
oxygen was ttm abaorbed caustic soda and pyrogallK acid, 
and the ou wu tranateicd to a vacniun tube As this process 
of tia na e i ence proved very convenient, it h worth while to 


The apparatns is shown m the annexed figure It consists of 
a tube provided with a perfectly fittiw stop cock , this tube is 
connected with a Topplei's pump The vacuum tube or tubes 
to be fitted are sealed to a lateral branch above the stop<ock 
The lower part u bent uto a sharp U, and the end drawn out 
to a pomt and sealed The atop eoik u then turned lull on, 
and the vdiole tube u completely exhausted, until the lacuum 
tube shows brilliant phospborescence, or, indeed, as often 
es to conduct the discharge the atop cock is then 
A mercury trough is placed below the bend of the 
tube, and the latter u sunk until the closed end disappears 
below the mercury A small tube, which need not contain 
more than l c c of the gas to be mtroduced into the vacuum 
tube, is then placed over the closed end of the bent tube and 
the mercury trough is lowered The sealed end u then broken 
by pressing it agunst the interior of the gas tube when gas 
enters up to the stop cock On carefully opening thi stop cock 
a trace of gas u passed into the vacuum tube , this 


is then 





pumped out and collected below the delivery tube if the 
Toppers pump One such washing with gas is usually 
sufficient ^e stop cock is agam opened, and a sufficient 
amount of gM mtrMuced mto the vacunm tube to show the 
spectrum The vacuum tube u then removed by sealing, and 
the gas still remainmg in the bent tube may be transferred to the 

S and collected It is seen that this method permits of the 
of a vacuum tube absolutely without kws, and it may be 
added with great expedition ^ 

The results obtained with the minerals examined ue given m 
the fhHawing Ubie 

The npectrum d hebum is characterised by five very brilliant 
lines , these occur in tlm red, the yellow, the blue green, the 
blue, and the violet In every case, except with hjclmite, 
feigiisoiiite, and xenoume. m which cases the lines were merely 
seen, all these hnes were identified by simultaneous comparison 
in the some spectroscope vnth the spectrum of helium from 
cfevelte With the gas from samarskite and m some other 
t careni comparison was made, and the absolute 


coweidenoc of evevy vuo^ 

FVem many of thiM muetais, a hydrocarbon was extracted , 
this was manifested by the non-abaor^on of the gM by caustic 
potash until after explosion wuh oxyfKn It would be interest 
ug to oseertam whether the hydrocarbon u present as such m 
fenned dnnng the heatmg, for in all cases 

- OHWMI • - 

WM also obujned. Ifavi 
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gM, merely deprived of carbon dioxide by caustic alkali, the 
spectrum consists almost wholly of the Anted binds of carbtm 


Hydrogen and helram 


lljelmite I Fahlun Sweden 

lergusonite Ktterby Swetlen 

Tantalite 1 1 ahlun Sweden 

Pitchblemle Cornwall 


caustic soda, 15 grims 
yielded approximately 4 
c e of hebum At high 
pressure (4 mm ) the 
unsparktd gas shows 
fluted carbon spectrum 
At low pressures thu is 
invisible 

\o hydrogen trace of 


Do 


do 


ColamUtt 
1 erofiikitL 

WasiU 

Thontt 

Fluocente 


Blende 

Kutile 

tiummite 


Do 

All these minerals coni tin uranium 

N Carobna 

hahlun, Sweden 
Uahia 

Skrotorp, near 
Moss Norway 
Brazil 

Niar Arindal 

N America 
Mamit Covi, 

Arxansas 
Sweden 
Norway 
Unknown 
ilittero, Norway 

Unknown 


Trace of helium 
50 grains yielded about 
o 5 c c of hebum After 
fusinn with hydrogen 
potasuum Milphote a 
further very small quan 
tity was obtained 
SmmI quantity of hebum 


do 


Do do 

Hydrogen, snd, after 
esplosion with oxygen, 
a trace of helium 

Lastly gave a good 
spectrum >f pun. 

Much hydrogen , no 
helium 

Very little gas portly 
hydrogen 

Hardly any gas trace of 
hydrogen 

hair quantity of hydro 
gen 


[ Carbon dioxide and 
-j small quantity of 
hydrogen 
Do do 
90 grams gave 50 c e of 
gas leaving *13 c c 
after exfd won with 
oxygen Alter spark 
ing and absorbing ovy 


No ( 


I lat Rock Mine, 
Mitchell Co , N 
Carobna 


lusile Unknown 

ve i^tmnm Brazil 
„ Siberia 


No gas, except a trace of 
carbon dioxide 
Only oxygen 
Trace of oxygen 
Trace of oxygen in huger 
quantity, and trace of 
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s here of interest ii 


ent of kcae 


ituncnK u effie^ve in reUining habuta For this purpoae, it U 
ntetssory to know their compontioa, but n has not been 
possil le to make accuntt. analyiea of all the wmple* of minetala 
trtitul HiUebtand suppoaed that the gas was retained by th* 
urinmm ind states that its volume vanes roughly with the 
amount < f uranium oxides present To decide the question, it 
IS neressarv to consider tne composiUoa of these minerals m 
some detail 

>//>u/anrii/i/'ei8 etsenuall} a tantalateof yttnum and calaum 
containing, a little tungstic acid, and small amounts of iron and 
uranium The yield of helium was here small 
SamarsHtt is a niubatc of uranium, iron, and yttna contain 
■ ' ■ ■ d thorium The 


amount of uranium oxide is about ii or la per cent , of thonum 
oxide alxHit 6, of yttrium 13, and of cerium 3 It yields a 
moderate amount of helium 

HjilmtU closel) rLsembles tantalite in com|X]sition but 
contains stinmc oxide The yield of hebom was minute 

I-erguuHitg IS a niolntc « yttnum and cenum cmtaining 
only a small am lunl of urunum, nrconiuro, tin tungsten h.c 
The yield if helium was here mmute 

Tinlaltte uinsixts of tintalate of iron and msngancsc the 
helium obtained was a mere tnee 

PUihhkudi consists mainly of the oxide U/)* Thi mre | 
raet-tls arc present in Lnglish pitchblende lu very minute amount 
1 he hebum obtained was \ery minute m oiuntity snd had a 
large amount of the rmneral not been used it would d lubtlexs 
have escaped detection 

Ptl^ttast IS a niohate of uranium rontoining titamum iron 
yttnum and cenum The amount cf helium obtuned from it 


These minctaU it will I e seen all contain uranium To 
them must lie added ckscitc and hroggenlc from which liy fiur 
the best yield was obtainol 

Mona ite which gave a good yield of helium is a phosphate 
of cenum lanthanum and thonum but does not contain 
uranium It might sene if necessary as a source of helium 
fat It IS cimparatisely cheap tl would form a more economical 
source than either clevcitc or br ggente 
Xeno/tme is a yihosphate of yttnum and yields i trace of 
hebum 

OranptU and TkorUo art silicates of thonum containing 
small quantities of uranium and lead The former of these 
yielded a fiiir amount of helium but none could be obtained 
mm a larger quantity of the latter 

uFrom these details, It may be concluded that the helium is 
retained by minerals consisting of salts of uranium yttnum and 
thonum Whether its preseuce w c mditioned by the uranium 
the yttnum at the thonum ivc are hardly yet m a position I > 
decide To judge by the Cornish ore, oxide of uranium alone is 
suftoent to retain it , but that its presence is not absolutely 
necessary u shown hy its existence in muuaute and xenotime 
ITte high atomic wrey^ts of uranium ami thonum and the low 
atomic weight of hehum suggest some connection and yet 
yttnum, whltdi possesses a medium atomic weight, sometimes 
af^iean to fitsour the presence of the gas , for yttnum is present 
m yttroUntalite, whi h, however, contains uranium and m 
cleveite, in which nramum is present in relatively Uttc amount 
None of the oxides of uranium, when heateo in helium and 
allowed to cool, retains the g)as , but similar expenments have 
not yet been mi^ with oxides of thonum and yttnum, or with 
a mixture of tbesd With uronmn) oxide 


(To bt contutMed ) 


UNIVERSITY AND EDUCATIONAL 
INTELIIGENCE 


M Liard, Director of higher education m France, has been 
laMd to the rank of Commander m the Legion of Honour 
Bv the will of the late Mn pnaer, widow of the late Bishop 
of Moochcstitt, a sum of £yxo is bequeathed to Oiul College, 
Oxford, for foe fouodauon of a Scholardup 


Mr HkintT Hills, who was an evetung student m the 
Oie^ical Dtpartment of the huubury Technical College, has 
been elected hy the Technical Instruction Committee of 
Accfington Town Council to the poet of Pnncipal and Heed 
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Master of the Accrington Municipal Tccfamcal Schools, just 
erected at a cost or^ia,ooo 

Aftbr ten years of quiet and unostentatioas work in temporary 
buddings, the authonties of the Cambridge Training College 
for Women Teachers have been able to erect targe andbandaoroc 
ct liege bmldmgs by means of a mmt from the Pfeifier Bequest 
and voluntary subscriptions ^e new buildings will be 
formally opened on Saturday, October 19, by the Marquees of 
Ktpon and other well known persons interested m educaUon 
have promise 1 to take part m the proceedings Practical 
demonstrations will be arranged to illustrate some <rf the latest 
developments of educational method both in teaching and tram 
mg so ns to make the occasion one of special mterest to thoee who 
ate taking a shnre in the development of secondary edueatioa m 
hn^hnd The experiment of training teachers under new copdi 
tions and to v me extent on new lines, under the shadow of an old 
Cmversity is of special interest, and the opening ceremony will 
affird a uni (ue pp rtunity to those mterested m seccmdaiy 
educntion to learn somethi^ of the nature and results of this 
expenment 

HsrMajsstv s ( nmmissijneis for the T xhihitiun of 1851 
have msde the fiMowing appointments to science research 
scholarshi|>s for the year 1895 on the recommendation of the 
authorities if the respective umvertiues and colleges The 
stholarshi] s are f the value < f £iy> a yesr, and ore tenable tor 
two years (sulject to a satisfactory report at the end of the first 
year) in any univtrsity at home or abroad, or m some other 
mstilutiuM apprt ve I of 1 y the Commissioners 1 he scholars ate 
tl devote themselves eselusively to study and research in some 
branch if scienet the evtenai in of which is important to the 
industries t f the e untry Umseruty of ledinbut^, Jehn D k 
Ciilchriat University if Ohugow Walter Stewart University 
of St Andrews lltnry C Willuumon University College, 
Dundee James Henderson Mason College, Birminghsitn, 
Koliert II Pitkarl Imversiiy College Bnstol Samuel K 
Milner Lniversiiy Cillege I iverpool, John T Parmer, Urn 
versity Cilleee I omlon I mily Aston, Owens College, 
Manchester William H Moorby Durham College of Science, 
Newcastle in Tyne Alexander I Melhnby , University 
College N ittingham Martin P I eilmann (foeen b College, 
Belfast William Iftnna , M Cill University Montreal, Rntcrt 
O King Queens University Kingston Canada, Thomas L 
Walker I nivcrvity of Sydney, Joan A Watt , University of 
New Zealand P rnebt Rutherford 


SCIENTIFIC SERIALS 

Amort in Mrttotologi a! Journal, June —The pnncipal 
articles are —The Tbermvphone, by H P Warren and 
If U Whipple Thu u an instniment for measuring tempera 
lure particularly of dutant or inaccessiUe places It was 
devised by the authors for the purpobe of obtauung the 
temperature of the water at the bottimi of a pond, but U abo 
suitable for obtaining the temperature of the soil at various 
depths The apparatus resembles Siemen s resistance thermo 
meter advantage being taken of the fiuit that different metals 
have diflerent electrical temperature coefficients The 
instrument is mil yet self recording —California electrical 
storms by J D I arker The object df the paper « to inquire 
into the causes if the infrequency of eh^ncM storms m 
California \t San Diego, for instance the Weather Bureau 
has only reported two electrical storms in the last suteen yean 
Among the pnncipal causes, the author mentions the humidity 
of the atmosphere the absence of excessive heat dunng the 
mny season (September to May), and the absence of cydones 
dunng the dry season (May to ^ptember) 

fVndemannt Annaten dtr Pkfttk ttnd Chtmtt, No 6 — 
Survey of the present position of energetics, hy (>eorg Helm 
The two directions m which the conversion of physiet into a 
s^co of en^ has been most successfully cwiwd out are 
those of mechanics and of thermodynamics Two views of 
eneigy are at present struggling for supremacy, that whidi re 
gards energy as a nuithematical abstncoon, non existent except 
m equations and that which regards energy as a conetete reality, 
nilum space, uid migrating continuoudy from one ptaoe to 
another One of the chief generalisauoM tff the tdenec of 
energetics u this In order that something nu^ happen it is 
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itt£ficient Mid neceawy that uncompeiuated difierences o{ in 
teiiMty exiit —Influence of gMce in lolution upon the tiKer 
vtdUuneter, by John E Myen. (See p *76) —The aureole and 
(traiiflcatioo 10 the ekotne arc, and in duchann in rarefied 
gaaet, by O Lehmann The appearance (tf the eiectnc 
arc with horuontal carbona u that of two gaa ]etk burning 
agaimt each other, and flaring vertically upwarda Thn 
u due to the curreiita of hot air aKcnding netween them 
and u the Mine as if the carbons were joined by a white 
hot wire There is no fiindamuital diflerence between 
the arc and diwhatges in rarefied gases, as may be shown by 
taking very niia,d terminals or very Urge discharge vesseU f< r 
the latter That the current tmvels not oniy through the arc 
proper, but also through the surroUndmg “aureole, may be 
proW hy approaching a magnet, which bends the aureole 
aside —Magrietism of asbestos, by L Bleekrode The grey 
variety of asbestos is highly ma^etic Strips of so called 
asbes^ 4 by 3 cm are attracted at I cm distance by m 
electromagnet capMle of carrying 5 kgr , and fibna of pure 
asbestos Street small particles of the same substance Asb^os 
should only be used with great care in sensitive magnetic 
instruments 

BuUettn it tAduUmu Ktyah iU AelgtiH*, No 4 - ()n the 
specific heat of peroxide of hydrogen by W Spring The 
method of cooling was employed and aqueous solutions of 
van JUS strengths were experimented upon A 74 per cent 
soluuon gave the value o 6893, which iell to O 6739 at 71 per 
cent , o M76 at 60 per cent and o 6ao8 at 34 per cent On 
further dilution to 31 per cent the specific heat rose again to 
0 8065 Peroxide of hydrogen thus behases very much like -1 
solution of alcohol Chemi^ decomposition probably exerts 
a strong influence upon the values at nigh concentrati ms and 
o 6308 mutt be taken as a superior lunit Woestyn s law 
would give o 6840 Hence it follows that the internal work of 
hydrogen peroxide must be less than that of water — On mUs 
geometry and its three sulxiisisions by P Mansion The 
author gives a sketch of a system of geometry of m dimensions 
by which the three varieties, those due to P uclid Riemann and 
Lobatehevski, respectively, can bede luced from elementary c >n 
sKleiauons The theorem that a straight line, two if whose 
points he m a plane lies in that plane Mtogether applies to all 
the varieties But Riemsnn s geometry is charactertseil by the 
proposition If, in a plane two straight bnes whieh interseet in 
a point A also mtersect in u second point B all straight lines 
pamng through A will also cut the line A B a second time If 
the sum if the three anglos of a single triangle is equal to tw 
right angles, the same applus to all triangles and the space will 
be Fuclldean In Riemann s curved space this sum is greater 
and in Lobatehevski s curved spati. it is less than tw> right 
angles -rOn the ptnod of frost cxtin ling from January 37 to 
Pebruary 17, 1895, by A laincaster Ihis amount of frost is 
unprccedent^ smee 1838 when the mean of the mininu for the 
days between January 8 and 37 was - 13* 4 C at Bniaacis This 
year the mean was - 1 1' C The isothirmals of mean tempera 
tures durum this period for Belgium show maxima of frost on thi 
frontier of Ltmbuigand north of Hasselt the least cold being al mg 
an isothermal of - 5° passing along the coast through Ostende — 
On a silicate which probably constitutes a new mineral species by 
O Cisaro 1 hu mineral which iccompames hexagonite (a vioUt 
maimaiuferous tremobte), comes from St Lawrence County 
NY It IS colourless or a delicate opaline pink Its hard I 
ness is 45 It crystallises in the orthorhomuc system, and 
presents two cleavages along two planes of symmetry Hitherto 

It has probably been taken for enstatite but it is distinguished ' 
from this by the sign of its bisectrra by the absence of well 
defined prismatic cleavagps.by its fusibility before the blowpipe 
and by its ang^ From akthophyllite it is distinguished the 
absence of iron — Lunar topogia^ical measurements taken on 
photographs, compared with the records of Lohrman and 
Madler, ^ W Pnns. A table is given of twelve craters near 
the xxntie of the disc, with the values of their diameters from 
the maps and photographs The greatest difference between 
the two cartognphm appears in the case of Ptolem-eus, whose 
iratcr IS given 31,518 m Dreader by Madler than by Lobrmann 
and the latter observer is confirmed by the photographs 
BmtUh* dt fAtadimu Xnak dt BelgmUy No 5 -Chloro 
brommuatlo snhydnde, by Dr A J J Vandevelde This b 
ibtained by the action of bromine upoi^ chlorofhmaryl chloride 
It u easily sublimed, even at ordinary telnperature^ in a current 
NO 1343, VOL. 52] 


of dry Mr, and can be purified m this manner Its formula 
appears to be CCI CBr (CO ),0 It Aises at 113* awl bmls M 
aotl It has a very irritating hut not dlMgreeable odour and 
vicianily attacks the mucous mcmbf an ei It is soluble in alcohol, 
ether, chhwoforro, carlxin biaalidude, awl benrjl and eauty 
cryMaUiaw in needles by concentmtioii When lubbrncd, it 
crystalbses m plates Water only dwolves it slowly and an 
aqueous sMution, when spontaneously evaporated gives a very 
soluble deliquestent substance, whicn only crystallises when 
nearly dry 

PrM»idtnrtaftki S! Petersburg Sotu!^ tf tfatnrtdtstt,'nA 1 
No 1-3 — The ht Petersburg Society of Naturalists has intro 
duced tW year a most welcome improvement m its pubhcations 
The Prettidina of the Society are now pubhsbed separately, in 
advance of the Mtmotrs and all the communications are 
summed up by the authors themselves in French or m German 
We have already received three foscicnles of the Pmeedsstgs, 
which contain a number of interestuw communications on uie 
petrography of central Caucasus awTon Vtsuvun Uvas, by M 
I oesnnson I^essing , on the morriiology and phylogenetic 
relations of the Mynapoda by I Senmidt, from whmh we learn 
that the Pastrefus Huxleys is possessed of a pmr of tracheas of 
a very pbun structure, whkh open under the mandil les , on the 
flora of the ^enfshan rvion in 1 urkestoa, by W KomoroflT, on 
the embryology of the Diplopodes, tw N Cholodkovsky , on the 
lymph glands of the earthworms, by G Schneider , on ^logical 
reseuenes m the Altai, by Prof InostranUefiT, on the formation 
rf the egg in the Dytssius by K Smnt Hilaire , and on the 
I antopodM of the Arctic Ocean and the While Sea being a 
review of the species described and collected both by the author 
and different previous explorers, « ith a description of one new 
species and two new vanetiu 

Mtmeirs (Trud) ) ef the St P tersburg So sttyof Haturalssts, 
vol xxiv Section of Botany —Beside, the Ptieeedtup, this 
volume eontams two important works —The sub genus 
Eugtntsam of Tournef irt s genus Centtam by N ku/netiov, 
being an eUborate work of 530 pages with a plate and geo 
Lrajmical maps, and cuntMnmg the systematie description of 
this sub genus established by the author us mo^olna;} and 
the geographical distnbution of its siieries — The flora of 
Crimea by W Ageenko part 11 first fiisncule contMmng the 
tribes from the Ranunculices to the Cappandev In the first 
volume of this work the author gave a review nf the littratun. of 
the subject, as well as a review of the collections of C nmean 
plants which he had at his disposal and an exiLlltnt sketch of 
I the flora of Crimea and US depenilincy from the local physical and 
' (.eological faafures of thi country Now be gives the full list of 
the vascular plants of C nmea which will be followed byll 
review of the geological changes undergone by Cnmea and their 
influence upon the present iimposition of the flora 
» fioUettsne della Sotsell Sssmtlofua Itstsasus vol i , 1895, 
Nos I 2 —Whether and to what extent an earthquake wave 
can afford enterw for reasoning with rrmud to the nature of 
the formations traversed ly it by Pref P M (.anbaldi 
On comeal or honrcntal pendulums ly Prof (• Giablovitz 
In thu paper is described a <imple form of honrontal pendulum 
designed for liming or calling attention to the beginmng of a 
disturbance The mode of suspension resembles that o^pted 
I y Gcranl and Mdne and frvm the mass at the free end of the 
horizontal rod there projects downwards a wire into a small cup 
of mercury When the pendulum is disturbed, sn electne 
circuit IS closed and a bell is rung, or the Ume detenmned fay 
stopping a clock Ac -The Leeco earthquake of March C 
1894, by Ur M Baratta Thu earthquake was a venr shg&t 
one, and us interest lies m the discovery by its means of a new 
centre of disturbance in Lombaith, with which other shght 
shocks may also he connected The relatioa betsveen these 
earthquakes and the geolopcal structure of the district w dis 
cossed — Vesuvian notes (1893 93), by Prof G Meiealli Sets 
rooscope for electneal registration, by Prof G Mugna — 
Geodynamir levels for contmuous registration, by Prof G 
Grabtovita Tlie author has had two water lewis constructed 
for the g^ynamic oluervatoryat Ischu They are each 2^ 
metres Tong, and are arranged north sooth and east west 
The movements of the ground arc mdicated by floats, whose 
displacements are magmtied fifty times by levers carrying pens 
Jit their fiee ends Copies of the record obtained from the 
'Laibach earthqnake of April 14 are given —On the velocity of 
propagation and on the lei^h of teumk waves, by PreU F 
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Ru — Not«oit Italian euthquaket (Jaaiuuy, (ebmary, ISgSK 
b} l)r M BanOta These aie mtated aa an appendix to each 
nil nbir, and fimn a catalime of a)l earthquakes, tremors and 
piikationi recorded at the Italian geodvnamic and meteorological 
< bscrvatories, &c They are a eonUmiation of the valuable 
Supplemtnti to the Annait of the Uficio Centrale di MUeoro 


SOCIETIES AND ACADEMIES 

IXINDON 

Royal Society, June ao — “ A Dynamtcal Thec^ of die 
1 lectnc and Luminiferous Medium Part II Theory of 
1 ftctroas.” By Joseph Lannor, F R S 

In a previous paper on this aub)ect,' it has been shown 
b) means of a roUtionalty etosUc aether, which otherwise 
Iiebaves aa a perfect fluid, a concrete realisation of MacCullagh’r 
oMical theory can be obtained, and that the saime medium 
aff'irda acomplete representation of electromotive phenomena m 
the theory of elcctnaty The ponderomotive electric forcives 
acre, on the other hand, deduced from the pnnaple of eneiOT, 
as the work of the surplus energy m the field, the motions of the 
bodies in the field bLing thus sumiosed stow compared wii 
riduition It was seen that in ord« to obtain the ct rroct sign 
for the electrodynamic forcises between current systems we are 
precluded from taking a current to be simidy a vortex ring in the 
fluid OEther but that this difficulty la removed by taking a 
current to be produced by the consection of electrona or ele 
nientary electric charges through the free eether, thus making 
the current efTectively a sortex of a type whoac strength can be 
altered by induction from neighbourii^ currents An electron 
1 tcurs naturally in the theoiy as a centre or nucleus of rotational 
strain, which can have a permanent existence in the rotationally 
clastic jether, in the same sense as a vmtex nng can have a per 
manent existence in the ordinary perfect fluid of theoretical 
hydrodynamics 

In the present paper a further development of tht theory o' 
s.lectrona is made As a prehmmary, the consequences as re 
gards ponderomotive farces of treaUng an element of current ilt 
as a separate dynamical entity which were indicated in the 
previous paper, are here more fully considered It is maintained 
that a hypothesu of this kind would lead to an internal stress m 
a conductor carrying a current, in addibon to the fbrciie of 
Ampire which acts on each element of the conductor at right 
angles to ns leiw^ Though this stress is self equihbnting aa 
Mpnds the conductor as a whole, yet when the conductor Ts a 
liquid, such as mercury, it mil involve a change of fluid pres 
sure which ought to be of the same order of magnitude as the 
amperean fardve, and therefore capable of deteebon whenever 
the latter is easily observed bxpenmenU made by Trof, bite- 
(mtald and Lodge on this subject have yielded purely negative 
ronhs, so that there is ground for the concluwon that the 
ofdmary current element iSr cannot be legitimately employed in 
framing a dynamical thoorr 

This result is entin 


, -.ti we workout the pro 

parties of the field of currents, conanlered as produced by the 
convection of electrons It is shown that an intnuMc bi^ 
lanty in the aether, of the form of an dectron t, movmg mtb 
vcloaty (x, f, i) relative to the quiescent mass of «ther, is 
sulqect to a force « (P, Q, R), given by equations ot the form 

P SI f* - dy - ilFiit - drlAx , I 

in whidi (a, f , r) is the veloaty of flow of the aether where the 
electron is sRuated, and la equal to the curl of (P, (> H) in such 
sray that the latter is Maxi^l s vector potential given 1^ the 
fbrmultc of dw type 

and where T is the electrostatic potential due to the electrons in 
the field, sothat W m where c is the vekmity of rsdm 

twn These equations are p roved to hold good ao merely if 
the motions of the elections aie slow compared with radiatioa, 
as in the pdtvkNis paper, but quite irrespective of how neaiiy 
they sppruidi that imntiiig valns , thus the phenomena m 
itOmAon itM^aicincInde^ tbeasddyMs 
An elemsat of vrduae of an tmeleetnfied material medium 


(P, Q, R)tends to produce dectiic sepaiatson in the element Iqr 
movuig them in opposdc duectiont, leading to an elsetnc 
currant m the case of a conductor whoaa atoetrons are m part 
free, and to dectne pdanmtion m the case of a dielaetnc 
whoae electrons aie pelted mto polar molec u les. In the iormer 
ease, the rate at which thu force works on a cuirent of electrems 
(w.v.m), isP» + Qo + Rm , it thaiefote is identical with 
the electric force as ordmanly defined in the elsmentaiy 
theoiy of steady cuirentt In the case of a dielectric it repre 
sents the ordmiry eleeUlc force piodaeiiig polansatMm So 
tong as a current is prevented from flowiim, the ponderomotive 
force acbng on the dement of volnine of the medmm is the one 
of clectiostatic origin dne to indi polsniatinn as the dement 
may poesess, for as the dement is nneVectiified it contains as 
many positivi. electrons as negative But if a ennent u flowum, 
the nrst two terms of (P, Q, R), instead of canoeUing for the 
p^ve and negative dectrom, become addibve, as change of 

X of the declron is accompanied by change of sign « lU 
ity, so that there ii an electiodynamic fiirce on the 
dement of volume, 

(\ \ , ma-w'f, a'i-oa), 

where, however, (u,p, m) u the trm current composed of 
moving electrons not the total ciicuital current («, v, w) of Max 
well, whwh includes the rotational displacement of the free 
sether in addition to the drift of the dections 
The electnc force (P, Q, R) as thus deduced agrees with the 
form obtained ongindly cy Maxwell from the dir^ considera 
tion of hu c mcrete model of the electnc field, with idle wheels 
to represent electnfication It has been pointed out by von 
Helmholttand others, that tha ahatiact dynmnical analysis given 
m hu Treattn does not really lead to these equations whm all 
ns arc retained , thu later analytu proceeds, m foct, by 
of current elemenia, which form an imperfimt reprsten 
taunn in that they give no account of the gen^ of the current 
by dectnc separation m the element of volume of the 
conductor 

The ponderomotive force (X, Y, Z) u at r^ht ai^es to the 
direction of the true current, and is pttcudy that of Amp^ 
m the ordinary cases where the diflerence between the true 
current and the total current u inappreciable It diflfers from 
Maxwells result m mvolving true current instead of tout 
current that is the fomve tends to move an element of 
a material body but there u no such fbrcive tending to move 
an dement of (he free ether itself In thu respect it Affisrs also 
from the hypothesis underlying von Helmbolti's recent treatment 
of the rdauons of moving matter to tether 
The theory u applied (i) to the detennmatioa of the electnc 
and magnetic stresses in matenal medu and of the mechamcal 
pressure caused by ndiauon, (a) to optical propa^on, inclnd 
ing detailed thecnes of dispmon and metallic reflexion, 
including also the influence of motion of the material medium 
It u shown that if dectroiu are accepted os the basu 
of material atoms, the latter topic u fully elucidated, also 
that the theory u not at a loss when explanabons of the 
phenomena of inertu, gravitation and spectra are demanded 
June ao — An Inquiry into the Nature of the Vestcating 
Constituent of Croton Oil ’ By Wyndham R Ounstan, 
F R S , and Miss L E Boole 
The vesicatuii 
prodne 

investqpiuon nj numeipiif cnemisis ana 

the put forty years Aiqarding to the researches of Buehheim, 
and more recently of KoUnt and Hirselmydt, the vesKating 
action u due to sn acid douly allied to oleie aod, which hu 
been given the Hama of erotonoleic aod Thu snbshuce u now 
prepared on a laige scale in Germany ibr medical use, bemg 
extracted from croton ml by the method devised by K(>bM and 
Hincheydt Thu emuats in saponifoing with hanum faydioxide 
^ port of croton oil which readily dissolves in strong alcohol 
The resulting banum salu are wedied with water, dien dried, 
and lepeatediy e-^ — -j ...l ^ . . ... 


$ negative Thu fotea 
> iMo ta d in absinet in Natox* du pp s 6 o sIo. 
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eting cpqsbtuent, or more stnctly, the pustule 
onstltuent of croton ml, hu been the subject of 


Tbase sdts are sepamted 

by m^ of ether, which duwlvu only the banum crotoodeate 
and this, when decomposed with mhite solphnne odd and 
extracted with ether, ftinuahek the crotonoleKaeidaaavladioil 


Since Ptxy hule u kbdwn about this acid, Cvttitttfomj 
betw imdmermUied, the authon prepared It frift ' ' 

•foxing Its propeitiea and, if r 

mcenofiutoamd of 

of vestoatuig 


I, of deurminaig 
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prepared aa deecnbed above, the lead lalt waa obtained and 
mbmitted to a proceaa of firactional precipitation by adding 
anoceiaive qnantitlen of water to ita lolution u akehol By thia 
neana crotontdeie aad waa proved to be a mixtiue oompoaed 
for tbe moat part of inacUve oQy actda, the lead aalu of which 
are precipitated firat, wtailat the true veaicatmg coactitucnt (or 
ita lead aalt) u prmapally contained in the loat fiactiont, and 
repreaenta but a amall pK^pution of the onguiMl iDatenal It 
waa obaerved Oat the coovemon of the crotowdeic aad into a 
lead lah did appreciably aeStet ita veaicating power 

The cuppoaed acbve eenaMnent of crMnd od, eretonoleie and, 
having thna been ahown to be a inutuK, the authora proceeded 
to attempt to laolate the veaicat m g coiwituent from croton ul 
direct 

By aapomfying that part of croton oil which u aotuble in 
atro^ alcohol with a mixture of lead oxide and water, and 
repeatedly ftactionating an alccdiolic aohitian of the lead aalta 
with water, the later fractiona, which poaaeaaed the greeted 


reaolved by repeating the proceaa (f fracti<Mial preapitation of 
the alcoholic wdution with water The aame aubatance waa 
laolated from the ao called *' crotonoleic acid and the authora 
ptopoae to name it croton teun To ita preaence the 
veaicating property of croton oil la due The compoaition of 
croton ream u expreiaed by the empirical formula Ci|H,.04 
So far all attempta to cr^alliae it, or to obtam cryataflmc 
denvativea from it, have been unuicceacfal It u a hard, pale 
yellow, bnttle ream, nearly inaoluble m water, light petroleum 
and benaene, but readily diaaolved by akohd, ether, and 
chloroform When heated it gradually aoftena, and n quite 
fluid at 90* C C^on ream haa nather bam nor acidic 
propertiea , it may be boiled with a mixture of lead oxide and 
water without bang apprecubly affected bbnllition with 
iqueoua potaah or aooa gradually decompoaea it, deatroying ita 
veaicating power The (woducta of thia action are teviral acida 
Mime of which are merabera of the acetic aenea By oxidation 
of the ream with mtnc aad a mixture of adda ix obtamed 
The cohatitution of croton ream la therefore complicated and ita 
molecular formula would appear to be at leoat >r 

C||M|tOa Since it la not aaponified by a mixture of 1 ^ oxide 
and water, and aa no glycol could be detected among the 
prodttcta of ita decompoaition by alkhlia, it u not a glyceride 
and aa it doea not react with hydroxylamine or phenymydtaEme 
or aodium biaulphite, it la probably nather a ketone nor an 
alddiyde The evidence ao far obtamed pomta to the concluaion 
that the oonabtution of the veaicatiag conabtuent ^ croton oil 
may be that of a lactone or anhydride of complicated atnicture 
"On the Magnate Rotatioa of the Plane of Polanaation of 


The expaeaiMn conmcting rotation and temperature u there- 
fore Imear 

In the caae of avater the reaulta are beat represented by 

710,001311 (I— 00130S/— oo, 30 s/>) 

Here the rate of change of the rotation with uraperature m 
creoaea os the timperalure ruea 
In the caae of waer the quotient 7/p, where a is the denaity 
tx practically conxtant up to ao*, it tnn very slowly werMsts, 
the rate of increaae between 10* mid too* being practically 
conatant 

bor carbon bunlphidt the quotient y/p ittreases at a constant 
rate aa the tempendure rises the rate of decrease bang sery 
much greater thim the mtt of increaae m the caae of water 
The moumre of the molecular rotation which is usually 
employed in chemical invextigadons la 

(My/p)«,bunc./(M7/p)wa« 

whoe M u the molecular weight Althoi^ the authors post 
pone a detailed discussion of the validity of this expresuon they 
show that for carbon bisuliihide, aX any rate ita value chongea 
with the temperature and hence the conclusions obtamed by ita 
use regarding qnestiona of chemKal conatitution tipetudly of 
tautomensm, are aflected on thu oceount 
They also point out that the above expretaum involves the 

ra les vf water The only justification for the use of wmter 
live observMions is the elimmatiun of vanationa in the 
strength of the magnetic field m which tbe observations are 
made If the temperature of observation la always the same, 
this can readily be none If, on the other hand, the temperature 
vanes, it u essential to know how the rotation of water alters 
with the temperature In the past this alteration waa unknown, 
and tbe aiutrary measure of the molecular rotation above 
referred to haa come mto uae Since an expression for the tern 
peratnre variation haa now been obtained it is to be hoped that 
observers will employ a measure of the molecular roution which 
docs not involve the properties of water Indeed, other coo 
sideretiuns make such a measure all the more desirable Up till 

mw the authors have made observations on eight bquida, 
besides avater and carbon bsaulphide, and m all cases except that 
of water the rclauon between rotation and temperature is linear, 
and the quotient, rotation diaidtd by density, oiminisbes aa the 
temperature rises It u highly {mbable, therefore, that aa 
regards magnaic rotation aa m the case of so many other 
properties, the behaviour of water u exceptional, and hence it is 
porticularty ill suited for the use to which it haa been put 
Again on account of the smallness of the rotation m water, the 
unavoidable maccuraaea m daermining its rotabon, and thus 


tnrea, the efet of the chemical nature of die liquid on this 
property, and ita eomlation with other physical propertiea 
The present communication contains a deampUan the 
apparatus and method of expenmait, and the results obtained 
with the standard liquids, carbon bisulphide and water, for 
sodium light, in a mamaic field of constant mtensity, wid at 
diflfefent temperaturea between o’ and the ordinary bodum point 
In the case of carbon biaalphide three diflterent aomidM were 
used, and identical reaulta were obtaitted anth three aeparate 
coila. In the fbUoamig tatde are collected the mean valuea of 
the boiling pomt (b p ), dcbaity at fo,), and Verda’a con 
atant at or(7^) Verda’a constant may be defined as the rota 
Uon in minotea of ore produced m a cotumn of bquid when the 
di flfe r e nc e between the tflhflietic potenttals at the ends of the 
ooionmuequaltooneCO 9 nmt 

^ ‘ ® ®*347 
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If tyill be aeen that tbe threedifietent mmplea give pracbcally 
ide ntic al valuea for the three pbyiicel constants. 

The teanltt obta ine d for the rotation of carbon hunlphide may 
be Mamed op in the fiiilowliig cquatibn, when 71 la tbe value 
of Vtadefi oQMtant atthe tnapentnn /, 
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Chemical Society, June ao —Mr A G Vernon Haicouit, 
Prendent, m the chair —The fidlowing jmpen were read —On 
the ''womaltoae” ofC J Lintner, by H 1 Brown and 0 H 
Momt Lintoors isomatoac la ahown to be merely taspnre 
maltose, and the laomaltowuoiie derived from it is maltooBaone , 
maltose is the only tubstance produced m the diastatic conversion 
of starch which yields a crystalbsableasatone — Actwa of diastase 
on starch nature of Lmtner’s isomattoae, by A R Ling and 
J L Baker —Tbe transformation of ommomum cyanae into 
urea, by J Walker and P J HomUy, The velocity of inter 
conveisKMi. of urea and ammonium thiocyanate nndm vanoiia 
conditions m aqueous solnbonshas been quantitatively stadied , the 

—Note on the tiansft)rinabm^*amnoiuum cyanate^SSm 
H J H Fenton —Some dcnvativM of humdene, by A. C 
Ch a pman A number of denvattvwof hnmulene, the seaqwter* 

pene eoatained m the esaential ml of hm are deacribed —Note 
on thio denvativea from anlphandw acid, by Mua L E Walter. 
Tbe paiaaalphoaate xattbate, S0sK.(Vl4.S ( 3 S OEt, (fotained 
by themtemaianof potanium xanthatoanddiaiotiaed sulphani ic 
am, n readily converted into deneattvea of the aulpfaydnde, 
a numbar of which are deaenfaed together with 
theu o x fcU t wo jproduc a— Hdmm, a oonatitaent of certam 
mincrala (i^ if ), Iqr W Romaay, J N Collie, and M 
Travan Fifteen oat of abooCtimtytaiDnaltitiidied were found 
to yield hebiun, the dennta of the aeveml aamplea of gaa 
rt a tnintd being about a a , the wa«*.lei^ of aound m the gaa 
obiTCipoiida to 1 if, aa that tbe atonuc wciriit ahould be 4 4 
Hefaum haa the aoluhibty 0*007 m water at ir, and 11 hence the 
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I t loluble gu known -^ew fonwtioii of gWcollie abkhyde, 
I> H J H Knton ThencW CiH.Oualiro previoialy pre 
by th« tatbor yield* glfcoHie lUniyde when heated with 
witer , the aldehyde readily potwae rie ee, yielding an amorphou* 
hcxoae — btheieal Mtt* of ethotMtetraearboxylic actd, 

iyj WalkarandJ K Appleyard —Onthc oocturrenceof argon 
n the gaiea enclosed m rock wt hjr P P Bedaon and S Shaw 
The nitrogen given c ff by the Hiddlci^igh bnne conUin* abont 
the same pnuiortinn of argon as doe* atmoapbenc nitrogen —On 
the diisociatlon of gold chloride. % T K Rose — On aome 
i^ytical properties of the idilondes of gold) by T K Roae — 
The dissociation if liquid M tsogen peroxide (part u ) the in 
flutnce of the solvent, by J T Cundall The disaoeiation of 
nitrogen peroxide in solution is dependent on the temperatare 
and on the nature of the soli ent, solutions in fourteen ‘inactive 
solvent* have been quantitatively ciMinlned Condensation of 
benzil with ethylic acetoacetate, by F R Japp and G D 
Lander —On a method for preparing the formyl denvative* of 
the aromatic amines, by 11 R Hirst and J B Cihen The 
pnmsire aromatic amines yield formyl derivatives when treated 
with iortnamide in acetic acid •olution —A modification of 
Zincke s reaction by H R Hirst s^ ] B Cohen The con 
demati in if aromatic hydrocarbons with hentyl chloride chkiro 
form &c IS readily brought about bynmalgiunated alumimtun 
foU — \ method for preparing cyanunc acid, by W II Arch 
deacon and T B Cohen Cyanunc acul an 1 hydrogen chlonde 
are obtained on heating urea and phosgene m toluene solution at 
sjo* m sealed tubes -The oxunea of bensaldehyde and their 
denvatives by C M Luxmore — On a colounng matter from 
Ztma/tit thctfelia and LnutOta hmjp/tlui I H Kennie A 
yellow colouring matter which setms to be hydioxyUpachol is 
found adhenng to the seeds of the two specie* of I omatia —The 
colouring and other constituents containM m Chay root (part ii ) 
byA G PorkinandJ J Hummel In addition to the constituenu 
odiously isolated from Chay root the authors now describe a 
hyitaiann monomethyl ether and the thret. anthiagallol dimethyl 
ethers —The six dichloratoloenes and their sulphonic acids by 
W I Wynne and A Oreeves —The duiutnhonic acids of toluene 
andofortiK and para chlorotoluene by W P Wynne and J 
Bruce — C Mitnbutfonsto our knowledge of the aconite alkaloid* 
Part XII The constitution of pseudacomtine preliminary 
notice by W R Dnnsun and h H Carr 


Academy of Sciences, July 15 — M Many in the chair 
Ktseairhes on the electiK discbaige of the torpedo, by M 
dArsonciIle The author ha* ravestigaled this dischaii|,e by 
means if self registeniig apparatus snd has rendered it ap 
parent by pssung the current through various dispositions of a 
set of small incandescent lamps At 19’ C the mean lumti n 
if a discharge is from o i to o 05 second With torpedos from 
25 to 35 cm m diameter kept for eight days m the laboratory 
basins the E M 1- oscillates between 8 and ly colts and the 
intensity between 1 and 7 amperes There 1* no difference of 
potential between the two face* of the organ in repose The 
two organs function syneigKaUg and with the same mtensity 
each organ having seveml sectioaagivliig independent dischargns 
During a ducharge, the organ rUt* from o a* to o 3° in tem 
peratuie if short elated but does not become heated if m open 
orcttU The electncity u produced in the oggan itself and not 
m ^ norve* sere mg it M Marey followed up this paper with 
a flMr appreoative remiuka, emphaaismg the author s point that 
new on the nature of muscular action might be expected 
from obeervittions on the electric oigana of the torpedo and 
aiaerting thid the author intends studying the effect of certain 
poisons and phymeal agmits of which the action on muscles is 
already known —On a bed of potaamim and aluminium phot 

r lea fouml m Algeria and 00 the genens of these minerals 
M Ad Carnot — Calwlatiott fluid tmyeettwies by M 

b Tou^ — A companaon between electric moton sntb 
con turnout currents and those with alternating currents 
hy M Dies • On the absoiption neetium of liquid 

air, by Frofo Liveutt and Dewar Janmens law that 

Use mtenaity of the bands increaeea as the square of the denai^ 
of oaygen wm^ sppast to indieate that these nerticulsr bsndi 
an dM eitber to complex molecules nrodueed by wondensstion 
or to the eflbouiiteis of molecule* of orduaty maai encounters 
sriudi are non fieqnettt aa their foM path h diminished An 
exandnatmi of the afaeorptton speetram of bqnid air and com 
piirllaii sUth ffiat of bquid oxygen nider ordmary prtnores 
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low tempeiaturea Solid air, whether containing *(M oxygen 
or not must remaui doubtful, shows piacticaUy the tame character 
and intennty of abeorption aa liquid au, hence the encounter 
theory m not home out by expemmmt — Action of the infia red 
ray* on silver sulphide, by M H RignUot Using silver sulphide 
a* an electrochemical setmometeT its tensiuvenett to infira red 
tm has been iccogmaed for beyond the last viaibte ladiationi 
The F M P produced may poasibly be due to a calonfie 
action —On the detection and presence of laeeaae m plants, by 
M G Bertrand Laecase ha* been recognised m many {dants, 
a bst is given It appeal* only to be found in the rnpully 
developing parts the older portions of plants not yielding this 
diastase lAe substance —On the enence of Linalfc, br>IM 
Ph Barbier and L BouveauU Thu esaence constsu essentially 
of Iicareol with sinatl qnanbties of a lesquiterpene of lieathodol 
and diatomic an I tetratomic terpenea together with o i per cent 
of a ketone C)H,40 —On the penetration of embryos of 
languilliile stercorale into human blood and the relation 
between the presence of these embryos and certain fevers of hot 
countries by M P Teisaer — On a transition form between 
carblaginnus and osseous tissues by M loannes Chatin The 
(lecko (Plat)d(utyltu fascuulartt, Daua ) has furnished the 
tissue descnbtd —On pelagic fishing m the deep sea, by MM 
L BouUn an I F I Raoemtsa Tllie author u not able to 
confirm the existinct of types specially adapted for bfe at great 
depths He gives a list of forms found at from joo to jpo 
metres below the surface and shows that they are nearly the 
■amt as the forms asserted by Chun to be charactenstic ot great 
depths (1400 metres) 1 the mmc tj^ have even been collected 
near the surfkct M Je Lacaae Dnthieia made some remarks 
on thu paper and particularly called attention to the suitability 
of the Banyuls station for this land of work —The phenomena 
of katyokinetHs in ihe Uredinx by MM G Polrault and M 
Kaciborski 
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UNEAR DIFFERENTIAL EQUATIONS 
Handbuch dtr Tkton$ der Itnearen D^ffertniudgUtck 
Von Prof Dr Ludwig Schletmger, Pnvnt- 
docenten an der UniveniUt lu Berlin Enter Band 
(Leipug Teubner, 1895J 

D E MORGAN 19 reported to have said of the subject of 
differential equations, that it illustrated the proverb 
that he who hides kno«(s how to find This was true 
enough at a tune when the sole aim of the analyst 
to “solve” differential equations by reduang them to 
quadratures, or to construct ingenious pussies for the 
t^efit of undergraduates Integration by series was 
known, of course , but this was regarded as a mean 
device^ useful indeed for purposes of calculation, especi 
ally to the physiast, but unworthy of the serious attention 
of the pure mathematician 

A new era began with the foundation of what is 
now called function theory by C tuchy„ Riemann, and 
Weierstrass Ihe study and classification of functions 
iccording to their essential properties, as distinguished 
from the accidents of their analytical forms, soon led 
to a complete revolution in the theory of differential equa 
tions It became evident that the real question raised 
by a differential equation is not whether a solution, 
assumed to exist, can be expressed by means of known 
functions, or integrals of known functions, but in the 
first place w hether a given differential equation does really 
suffice for the definition of a function of the independent 
variable (or lanables), and, if so, what aie the character 
istic properties of the function thus defined f ew things 
in the history of mathematics arc more remarkable than 
the developments to whi^h this change of view has given 
use Leaving out of account the theory of partial 
differential equations, which is still beset With many and 
serious difficulties, it is not too much to say that m the 
course of less than half a century the theory of ordinary 
linear differential equations alone has attained a degree 
of extent and importance whn h makes it comparable 
with almost any of the main branches of analysis 
The landmarks of the new departure are the memoir 
of Bnot and Bouquet m the Journal de ticoU Ptdy 
technique (cap 36), Riemann s paper on the generalised 
hypeigeometnc senes, and Fuchs s memoir in the sixty 
suc^ volume of Crtttis Journal $ince the publication 
of this last wrork, more especially, the progress made 
has been exceedingly r^d the general pnnaples of 
the subjects have bMn permanently established, so as 
already to admit of metbodical treatment, and numerous 
particular applications, all of great interest and beauty, 
have attracted and conunue to invite the attenuon of 
mathematical explorers Thus there is the problem of 
discovenng whether a given equation has an algebraic 
integral, and, if so, of finding it there is the theory of 
equabons with doubly penodic coefficienu , and there is 
the theory of differential invanants Each of these Is 
usocutted with some of the most bnlliant discovenes 
of modem analysis, and each ofifert abundant oppor 
tunity fisr forther research ’ 

The wide extent of the subject, and the immense 
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number of memoirs relating to it, have created an urgent 
need for systematic treatises to serve as an introdvcbon 
to the theory, and presenting lU mainoutlmesma proper 
perspeebve Fortunately this want seems likely to be 
supplied before long , various excellent works, dealing 
wholly or m part with linear differmibal equations, have 
recently appeared or are in course of publication, and 
among these the book now under review will take an 
honourable place 

Dr Schlesmger’s work, to be completed m two 
volumes, is intended to give a coherent and comprehensive 
account of the theory in the light of its most recent 
developments This first volume is divided into eight 
seebons, exclusive of two introductory chapters, one 
histone^, the other treating of the existence of an 
integral, and the general nature of the singular points. 
Of the eight sections, the first contains the first principles 
of the theory, mostly after h uchs , the second discusses 
systems of independent integrals, reduction when par 
ticular integrals are known, Lagrange s adjoint equation, 
non homogeneous equations, and Frobemuss theorems 
on irredutibility , the third relates to the funda 
mental equabon , the fourth to unessenbal singular 
points the fifth to equations of the “Fuchsian’ class, 
thit IS to say, of which the coefficients are rational 
funebons of x and all the integrals are regular , the sixth 
beats of the development of integrals within a circular 
annulus and, finally, the seventh and eighth contam the 
general theory of equations with rational coefficients 

The treatment is entirely analytical, and is based 
principally on the methods of Weierstrass as expounded 
by Fuchs, Frobenius, Hamburger and others , thus the 
integrals are obtained in the form of power senes valid 
within a certain region of the plane of the complex 
vanable, and no use is made of geometneal diagrams 
such as those employed by Schwarz, Klein, and (.oursat 
Moreover, except in the fifth section, which contains a 
bnef discussion of Riemann s P fonction and of the 
hjpeigeomctnc senes, the author confines himself to the 
general theory, and does not consider special cases, or 
particular applications The demonstrations, for the 
roost part, are concise, and free use is made of the sign 
of summation and double suffixes For these reasons 
the book is perhaps hai<|^y suitable for those who are 
approaching the subject for the first time , but any one 
who has read, let us say, Goursat s thesis on the hyper- 
geometne senes, or Klein s lectures on Imear differential 
equations of the second order, and is moderately fogiiliar 
with the Weierstrassian function theory, will be gble to 
consult It with advantage To those who are engaged in 
research, Dr bchfcsinger’s treabse will be of great value, 
because those parts of the. subject which are included 
within the author's plan are discussed with sufficient 
thoroughness, with a consistent notation, and m logical 
order, while the analytical table of contents gives 
references to the original sources in direct connection 
with the articles of the book which are based upon them 
It 18 rather a pity, by.the by, that the dates have not 
always been given in tiiese r^erences , the reader may 
very possibly wish to know the date of a paper, and not 
be able to consult the volume of the jour^ m which it 
appeared. 

. Mathemabcians wiH look forward with interest to 
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the appeannce of the concluding volume of the treatiee, 
tvhich Witt' contain, tnttr alto, a diacuMion of the 
k'roup of an equation, and of the chusification of equa 
tion> according to the nature of the groups belonging to 
them Until the work is complete, it is premature to 
express an tqnnion as to the degm of success with which 
the author has attained the object he has in view , but 
there can be no doubt of the valuable service whi^ is 
rendered to saence by the composition of a methodical 
treatise like this So &r as we are able to judge^ account 
has been taken of all the most important researches 
which come within the scope of the present volume , the 
three last sections, m particular, include an account 
of the recently published papers of Helge von Koch, 
Pomcard, and Mittag LeiBer. 

The proof sheets appear to have been very carefully 
revised, so that the book is happily free from the crowd of 
mispnnts with which mathonatical text books, otherwise 
excellent, are not unfrequently disfigured G B M 


THE RESEARCHES OF TESLA 
iMvenhoMS, Researches, and IVrthngs of Nikola Tesla 
By Thomas Commerford Martin (New York The 
hlectncal Engineer, 1894 ) 

W E have here an account of Nikola lesla, his 
scientific inventions and work, by a devoted 
admirer Mr Martin is not a Boswell, and from the 
nature of the case his book could hardly have about it 
alt that human interest which pervades the life and 
achievements of a veteran discoverer in science Mr 
Tesla IS a young man whose career has been somewhat 
romantic, and whose ingenuity is such as to rank him 
very high indeed among the electrical workers and dis 
coverers of the day Bom in Austro Hungary, educated 
at the Realschule at Carstatt and the Polytechnic at 
Grata, and professionally first in the Government Tele 
graph Department, and afterwards in Pans, his career 
as an engineer really began when he arnved in Amenca 
little more than ten years ago 
In two or three years from the day on which he took 
off his coat in the Edison Works, lesla motors had 
attracted attention, and he leaped at once to a position 
as a successful expenmenter and inventor, which his 
subsequent work has only secured and made more im 
portant His researches on the effects of alternating 
currents of high potential and frequency, m particular, 
thoqgh they had the misfortune to be made the subject 
of tlM^peculations of the ordinary journalist, are of great 
scientific interest, and continued by Mr Tesla himself 
and the army of enthusiastic workers we now have, 
cannot fail to yield theoretical results and practical 
applicatioiu which will more than fulfil the anticipations 
of those who took a sober and rational view of their 
possibilitiet. None of those who listened to Mr Tesla 
at the Royal Institution will sotm friiget the almost 
marvellous experiments performed, their clear eiqiosition 
in what was to the lecturer manifestly a foreign language, 
and the enthusiasm which the resuto displayed excited 
m those present who were best able to judge of their 
saendfic mterest and importance 
Mr Martm’s SKcount of Mr Tesla’s work is interest- 
ing, and yet pnhaps it might have been m some respects 
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better than it is He has had excellent matenalsy'sach 
as the vanouB lectures dehvered by Mr Tesla on hu 
researches generally, the papers read from tinM to tune 
to scientific societies on particular inventions and pomts 
of interest, and apparently the specifications of Mr 
Tesla’s patents Our complaint, if we have one, is that 
this material has hardly been suffiaently woriwd up. 
Many of the lectures and papers were, as was inevitable, 
hurriedly composed, and the eiqiression of Mr Tesla’s 
theoretical views contained in them is not always so 
clear and complete as it might have been made by one 
not BO rapidly earned forward by the stream of dis- 
covery A great inventor can hardly be expected to 
spend time weighing words and phrases, at any rate he 
has a title to be excused from doing so, which others 
who expound him do not possess As it is, Mr Martin’s 
book Ik on the whole a reproduction of articles which 
appeared from time to ume in the Electrical Engineer 
(of New York), and all we wish is that he could have 
spared the time and trouble necessary to cast the matter 
into a more homogeneops and symmetneal form 
(or the lectures which are reproduced we are very 
grateful I hey give Mr Teslas own descnption of his 
inventions, and his views on points of theory- views, 
which if not always orthodox, and sometimes expressed 
in language which appears strange, are always fresh 
and suggestive Ihe unavoidable repetitions of the 
same ideas, and recurring descriptions of the same 
appamtus, are not without some advantage, though they 
interfere with the unity of Mr Martin s book, as they 
enable the lecturer’s meaning to be made out more com- 
pletely than would otherwise be possible 

The book is divided into four parts Polyphase currents 
Tesla effects with high frequency and high potential 
currents , miscellaneous inventions and writings , early 
phase motors and the Tesla oscillators The two first 
parts are of course much more interesting than the re 
I maining two, which have to do with such things as oil 
condensers, anti sparking dynamo brushes, unipolar 
generators, the lesla exhibit at the World’s Fair, and 
the 1 esla mechanical and electncal oscillators 
Ihe discussion of polyphase currents, which occupies 
the first 1 15 pages of the book, has more unity of treat 
ment about it than the second part, which consists 
mainly of the lectures Mr Tesla delivered in this country 
and Amenca After a short introductory and bio 
! graphical chapter, Mr Martin proceeds to expound the 
pnnciple of the rotating magnetic field and the con 
structinn of synchronismg motors A paper by Tesla, on 
a “ New System of Alternate Current Motors and Trans 
formers, ’ is reproduced in this connection, and contains 
the foundation on which is based the remaining twenty 
one chapters which make up Pait 1 These contain 
numerous modifications of the original idea, many of 
I them exceedingly ingenious A motor “depending on 
' magnetic lag’ or hysteresis ” is desenbed in Chapter xii 
The peculiarity of this is sUted in an mtroductory para 
graph to be “ that in it the attractive efiects or phases, 
while lagging behind the jdialei of current which produce 
them, are manifested simultaneously and not succes 
sively” This statement itself seons to want some httle 
exposition, though the arrangement is really very simple 
An iron disc is pivoted wMhm a fixed coil, wound just 
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large enough to admit the diameter of the due one way, 
and a little more than its thickness the other The coil 
carries two pole-iueces, one at each end, which project 
from opposite sides ahttle way round the disc Thus 
oi^wsite poles are stretched out as it were from the coil 
round the disc in the same direction An alternating 
current passed round the coil magnetises both these pole 
pieces and the disc, and the repulsion between the 
adjacent similar polities of the disc and pole pieces 
pr^uces the rotation, the polanUcs of both being of 
course reversed with the current The disc is wound 
with closed coils, so that the induced currenU augment 
the turning couple developed This arrangement is 
further developed uito a “multipolar motor”, but in 
nttther case is there any clear statement of how the 
action depends on hysteresis 

In connection with these and similar devices it would 
have been interesting to have had some estimate of 
efhciency, but generally speaking, in no part of the book 
IS there any discussion of this most important question 
Indeed, when the word energy ti used it seems to bear 
a somewhat peculiar sense For example, at p 8i we 
liave a statement as to the “energies” of the field and 
the armature, and the importance of these being equal if 
for a given sum the motor is to have the greatest 
efficienc) This passage is a little difficult of interpret 
ation, if the word energy is to be taken as it ought to be 
in Its technical sense throughout, though it is not very 
hard to make out the idea intended 
By far the most interesting portion of the book to a 
student of electricity generally is Part a The alter 
nator of high frequency which Mr Tesla used is fully 
described, and the artangements for usuig it explained ] 
in the first of the lectures already refened to The 
phenomena produced are set forth in the remaining 
chapters with numerous illustrations which tender the 
descriptions very easy to follow The whole subject of 
high f^quency phenomena is very intimately connected 
with the researches of Herts on the one hand, and the 
work of Mr Crookes on the other, and forms a most 
invitmg field of research for experimentalists who possess 
the necessary equipment Whether always the theo 
retical view taken by Mr Tesla is correct, is matter for 
legitimate difference of opinion For one thing, we do 
not think that there is any difference at all between 
dectnc farce produced by what is properly called electro 
static action and that produced by electro magnetic 
action The distinction is only mathematical — ^tbe 
former force can be derived from a potential function, 
the latter cannot— and in a sense only expresses our 
Ignorance of the mode of production of the force But 
perhaps we ore mistaken in supposing that Mr Tesla 
regards the electric forces m these two cases os different 
m nature 

To every physical inquirer the perusal of these lectures 
cannot but be of the greatest benefit It will again re 
mind him that the field of research is unlimited, and 
quicken his scientific enthusiasm, if not to taking part in 
the work of this particular part of it, to at least prosecut 
ing with renewed vigour the inquiry, whatever it is, which 
hes ready to hit hand 

It was reported a few weeks ago \hat all the apparatus 
and machmery belongmg to Mr Tesla had b^ de 
MO. 1344, VOL. sa] 


strayed by Are Every reader of hit researchee must 
sincerely sympathise with Mr Tetla in his lots of 
valuable a{^umces and still mote valuable time That 
he at once set himself to repair die loss is only what 
was to be eiqpected from his character , let us hope that 
It may result in such improvementt of his means of 
expenmentmg as may, in some measure at least, make 
up for hit disappointment, if it it not, what is perhaps 
too much to suppose, turned into a blessing 

A Gra\ 


Oi/X Book SNELF 

Ah iHtroduthoH to CMemu tl CrysialhsnMy By Andreas 

Fock, Ph D , translated and edite^y William J Pope, 

with a pre^e by N Story Maskelyne, M A , F R S 

Pp 189 and XVI 8vo (Oxford Clarendon Press, 1895 ) 
Thi!> little book is issued by the Clarendon Press as a 
companion volume to Maskelyne’s “ Morpholo^ of 
Crystals, * which was recently reviewed in these cohirons 
It IS &r from being a mere translation of Fock's “ Einlei 
tung in die chemische krystallographie, ’ which was 
published in 1888 That book contained a useful sum 
mary of the leading facts known about the origin and 
growth of crystals, and the general relations between 
their chemical composition and other properties, especiall) 
IS regards isomo^hism and the probities or mixed 
crystals All this is contained in the present volume, 
which IS, moreover, less sketrhy than the earlier book, 
and the somewhat numerous inaccuracies which dis 
figured the German edition have been corrected But it 
IS in the additional matter that the chief alteration is to 
be found About fifty pages have been introduced, con 
taming a survey of those important contributions to our 
knowledge of crystals which ha\e recently been made 
from the side of physical chemistry the remarkable 
theoretical researches of Van t Hoff and Willard Gibbs, 
and the quite recent experimental investigations of 
Bakhuis Roozeboom, to which they gave nse, are here 
very happily summarised and brought within the reach of 
the English elementary student 

In oraer to mvc a compiehensive suivey of the origin 
and growth of crystals, it is necessary to take into account 
the properties of the solutions from which they separate, 
and seieral chapters ire accordingly devoted to such 
subjects as the relations between osmotic pressure and 
concentration, the separation of double salts and those 
containing water of crystallisation, the conditions vH 
equilibnum in a solution containing various soluus (to 
employ a convenient word suggested by Prof Maskelyne 
m hiB preface as a term for the substances dissedved), and 
the resulting variations in the isomorphous mixtures which 
crystalhse from such solutions all these arc subjects 
of great importance, which have im to the present time 
met with no adequate treatment in English text books 

A treatise whiim merely summarises without criticism 
loses much piquancy and interest and also some value as 
a guide to students This objection may feirly be urged 
against Focks book, which appears to accept wiUiout 
question all the observationf reported by the author It 
would have been better, for example, to indicate the 
insecure nature of some of the evidence which rests onl> 
upon nucroscopical obseii ation, such as that of Lehmann 
mid Vorclsang 

This book remains, nevertheless, an excellent survey of 
chemical crystallography, brought fully up to date, and 
one which wdl, we noj^ open the eyes of English chemists 

Mr Pope’s translation is both fluent and accurate , he 
IS further responsible for some of the new matter intro 
duced into tnis edition The book is lucid, readable, 
and interesting, and is one which does credit to the 
^Clarendon Pness 
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laboratory Eunises in Botany By Prof Edaon S 
Ba&tin, A M (Philadelphia W. B Saunders, 1895 ) 

( OH a laboratory manual this book is of grcst extent, for 
It includes more than 500 octavo pages, with no less than 
87 plates Yet it is more remarkable for what is omitted 
th in for what is contained in it 

rhe first half of the book is devoted to oiginography, 
and consists of descnptions of the gross structure of a 
number of types of flowering plants, folly illustrated m 
the first 37 plates Phis pan of the book seems to us 
decidedly well done. 

The second half, with 50 plates, is on vegetable 
histology Strange to say, it deals simply ind solely 
with the vegtt^true structure of phanerogams and vascular 
cryptogams Fhis branch of die subject is illustrated in 
great detail, and the anatonucal work is sound, if not 
quite up to the highest modem standard 
Not % word, However, is said as to reproduction, 
development or life history The words ^ten tttbt, 
at ule, embryo sai., arrbe^mum, antMtruhuut, and groto 
tag art sought in vain in the index, nor have we 
found any reference to them m the text, except that 
ovules ire of course mentioned m the descriptive pin 
In fact, ^ust those subjects which are most important in 
a scientific course of laboratory work are entirely passed 
over The utter absence of any account of the lower 
cryptogams is also astonishing, for there is no indication 
that i second volume may be looked for 

The author is professor at a pharmaceutical college, 
and this fact may help to account for the extraordinary 
unevenness with which he has treated his subject 
Students of pharmacy in Amenca are no doubt required 
to have some acquaintance with the external characters 
of the higher pi ints and some anatomical training may 
also be expected of them, with a view to the identification 
of drugs Beyond this it would appear that their botanical 
education is not meant to go The author has expended 
great pains on his work, out its manifest one sidedness 
renders it quite valueless as a scientific guide to 1 ibor 
atory bot iny Students of pharmacy in I ngland are 
happily accustomed to a very diflerent system of botanical 
teaching U H S 

The Source and Mode of Solar Fntrgy By I W 
Heysinger, M A , MU (Philadelphia J B Lippin 
cott and Co , 1895 ) 

On the strength of an acquaintance with popular astro 
nomical literature, in many cases not up to date, the 
author of this work offers a theory which he states to be 
capable of interpreting all the phenomena presented to 
us imthe heavens Briefly, we are asked to believe that 
all interstellar space is filled with attenuated water 
vapour, and that this vapour is decomposed into its con 
stituents by the eicctncity generated by the movements 
of planetary bodies , the oxygen remains on the planets, 
while the hydrogen goes to maintain the incandescence 
of the central suns The author deals very ingeniously 
with many of the Apparent dtfficulUes, such, for ex 
ample, as the absence of an atmosphere from the 
moon , but his anxiety to leave nothing unexplained, has 
occasionally demanded other assumption*, and M to 
self contradictions Thus, in regard to comets, it is 
necessary to suppose, from the repulsion of the tails, that 
when th^ enter our system, they do not behave electn 
cally as planets do, but hke suns, and so they should 
have hydrogen atmospheres , on the other hand, since 
carbon is assumed to be a “planets’ element (p 69), 
they shoidd not contam carbon This is in complete 
contradiction with the focts The author is so much 
be^d the tunes m spectroscopic matters as to imagine 
that neboUe abound in free nitrogen, and possibly oxygu, 
and that Ape mitogen and hydrogen are charaaenstiCof 
comets It serve no good purpose to discuss a 

theory bas^ on such misconc^ions 
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LETTERS TO THE EDITOR 
[7b* Rdatr do*f n*t hOd btM$*lf ntfonnUe for tftnmu *x- 
frnied by bu ce miy on d entt Mttbtr tan b* un dtr i ak* 
to r*tHm tr t* tt n t tf on d wttb tb* wrUtrs r»j*tt*d 
manmjtrtfts tnUndtd fir/buorat^ *tb*r fart of NATuaa. 
tf* notue IS tttktn *f anm^motu eommimuatuns ] 

The Huxley Memorial 

I lai sr } m will allow im, throi^h the medium of your 
cdutmu to moke it known that at the meeting of the Pronttonal 
Cummittee Hhich was held at the rooms of the Royal Soaety 
on Tuesday iflemoon, it was announced that a huge mimher of 
acceptances hod olre^y been received to the invitation which 
was issued a few days ago to a number of gentlemen to serve on 
the Oeueral Committee which it had been decided to form to 
inaugurate a NaUunol Memirial to the late Right Hrn T II 
Huxley, h K S 

\ lu>t of the Committee will shortly be puUished 
Owing t the lateness of the season, it has been decided to 
defer until after the autumn recess the meeting of the General 
Committee at which the proposals of Ihe Provisional Committee 
with regard 1 1 the form which the National Memorial shall take 
may lie discussed and decided 

With a viewcf assisting the Provisional Committee m arriving 
at some general ideas on the subject, it is suggested that those 
who propose t > contribute to the fund might be willing to inform 
the Treasurer of the probable amount of their subscriptions 
Subserii tinns will be received and acknowledged by advertiie* 
ment in Tit Times by the Treasurer Sir John I ubbock 
J 1) Hooher 

July 30 Chairman of the I n v isionol Committee 


The Kinetic Theory of Oatet 
W» shall all agree with Ur Boltrinann s views nseajwessed 
in Naiiri f July a, that if m a system of elastic sphere 
molecules the free paths be veiy long and if at the same lime 
the sv stem be f unlimited extent cmdition A will always be 
satisfied The system will go on nil ii atiaiiis Nirvana in the 
Maxwell Ik Urtnann distnbutiun 
It IS onh fra fimte system ihat it appeared to me that 
oecasi nal disturbances from the outside were necessary to pro 
duce this lesult 1 agree with Mr Biyan that contact with the 
refngentur r with the reservoir such as is supposed to take 
pkue in thermodynamics, is for this puqiose a ibsturVance 
But It IS thu very length of free path, and condition A 
which follows from it that restncls our kinetic theory to the 
limiting cose of a rare gas 

We nave, as I maintain, to abandon condition A altcgether if 
we wi<Ji to present our theory m a form appbcdble to dense 
media We must consider, not single spheres but groups of 
s[dieres 1 1 begm with Gisen that then are at this instant h 
spheres, and m more wilhm a spherical sjxwre S, but nnthiim is 
known of their position within S, what is the chance that their 
component seloabes shall at this mstant be 
«, «, + du, B, + dto, ? 

I assume that chance to be 

C#'*<.dki . dwu, 

m which (3 = eJ(«» + tf + w‘) + 6 xHmu + w + wW), the 
summation including the is spheres and every pair of them Tht 
coefficient d excludes condition A 

But whatever he the values of a and /, this distribution of 
velocibts remains undisturbed by collistaus And by auiubly 
choosing a and 6 we can satisfy all other neceswry conchuons 
The same thing can be done for two leU of sphem of unequal 
roaneswand/n In that case we must put (J m the form 
(J - aJ(i#» + o* + 10 ’) + «»(«■* + t>* + w') 

+ bXUnfSSf + typ, + w/m,) + + v/d^ + vyso,) 

+ iMWfW + vd + and), 

m which the accenu ' refer to the m set, and San/iif, Ac , 
rows summation over all pairs of iffoeres ai, Ac 
Here we have five coeffioenu, a,b,d,6,fi But the condi- 
tion for pennanence, notwithstanding oollisions brtween m and 
m') requires 

2am -a«« + 8 (w'-s«)«o 
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three condittoiu reducing the five coefficmts to two independent 
one* It will befiwnd that wufmmn*, as in the ordinary 

not that Boltemanns minimum theorem can with 


theory 
1 ^bt 


On Skew Probability Currea. 

In a memoir, entitled " Contributions to the Mathematical 
Theory of Evolution 11 Skew Vanaiion m Homogeneous 
Material (Phil Tram i86, A, pp M3-4>4)i noticed in 
your columns b> Mr I< tanas Galton (January 31, 1895), 1 hate 
dealt with four types of skew frequency curies 
Last Tuesday, Prof Edgworth drew my attentton to the fact 
that a porboD of my resulb has been antiapated by Mr 1 I 
l>e horest in vols. vi , ix and x of 74 t Aitafytt, an excellent 
American mathematiad journal, the acquaintance of which, I 
am ashamed to s^, 1 have only to day made for the first time 
So far as Mr De forest s pnonty is concerned, it covers the 
spcual class of curve I have in my memoir termed "type 111 He 
has fully worked out the geometry of this type and I consider hn 
deduction of it, if somewhat more lengtny than rmne, to have 
the advantage of greater genemhty ^ fiu as my own memoir 
IS concerned, a knowledge of Mr De f irest s memoir would not 
have led me to rewrite pp 373-6 of mine which deal with this 
type, because my discussion there is only a branch of my |p.nenl 
treatment of a senes of skew frequency curves I should, how 
eier, have referred to Mr De forest s pnonty and the excellency 
of his work In particular I should hate atid the whole of his 
numened table 111 x p 69 which cues the values of the fre 
quency in excess and defect of the mode, and the probable 
errors m excess and defect, for a considerable range of values 
These results ire only given by algebraic or emptneal formuK 
in my yxiper The statisticians among your readers who may 
be proposing to deal with skew frequency vrould find a copy of 
Mr De forests Table III of considerable service should they 
come teross a curse of Type III KARL Pfabson 

University Coll^, London July 34 

Evolution, or Bpigeneais? 

Is the fnglish translation of Vt<{ llertwig’s book “The 
Cell, It IS stated (p 395), “ When the female gamete of the 


If the egg u not fertilised at this time parthe 
oogenetic germination begins to make its appearance . It 
may be accepted as a law of nature (itahcs mme) for mammals, 
and for the majonty of other orgsnisms, that their male and 
female sexual cells are absolutely incapable of develo^ent by 
themselves ’ Thus what occurs m the lower organisms is no 
entenoD of what occurs in the higher, and tnce vtrti Then 
why does Hertwig remark (p 348) ‘ It is quite sufficient fur our 
purpose to acknowledge, that in the plants and lower ammals, 
all the cells which are denied from the ovum contam t^ueil 
luaHtUut of the herodtteuy man AH idioblasts must divide 
and must be transmitted to the daughter cells, in egnal protor 
tuns both as leganli gnality and juantuy" (italics mine) 
According to the sbove, it is “quite sufficient ’ for Hertwig's 
purpose of discrediting Weismann s contention for diffcrentiaied 
(bstnbution of heredi^ elemoits among somatic cells, to show 
that there is undifferentiated distnbulion m the case of plants 
and tourer ammals But, reverting to the earlier quotation, if it is 
, ^ ^ 

I in the 


sufik^t to prove sexual ie{»oduction u 


of the lower organisms,’' 


to disprove porthenqgeiM 
'why Mould It be “ quite ; 
tion through germ ow, 11 


of the higher organisms, to show that, m plants and the lower 
animals one cell contains the isme heremtary constituents as 
another? It is permissible to aSea that diSerentiation m n^gaid 
to germ cells, in the hig^ animals, is no more diqiraved by the 
assumed demonstration that, m plants and the tower 
there u no such difierentiation, than that aaexuality u 


<toBUoti, hu proved to faDonol 

of germ from other cells BaBst occur m the higher orauusma,: 

he hu offered a rational explanation, confoniiiUe with the theory 
M germ plasm, of (he i^parently sumamtiottal dutabutuo a 
Mreotbuy demenu throi^ sonwtic cdu Until 
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ly contingency, we must diUtne to accept HtrtUig a assumed 
demonstrations m regard ti plants and tower animals is invalidat 
ii« the theory of germ jdasm Similarly, that environment may 
a&ct the hereditoiy charaettr of a pnmmve orgamsm u ne more 
evidence that it may so afiict a mammal, than sexuality In 
the latter is evidence against porthenogen^ in ihi. former 
On page 348 wt are told JohamMS MttUer has raised the 
question, * How does it hapiien that certwn of tht cells of the 
oiginised body, although they resemble both other cells ami 
the original germ cell, can produce nothing but thar like, 1 1 cells 
which are (m ?) capable ufdevelopmg intothecompkteorguuun? 
Thus epKlermol ceils can miy , by absorbing material, Mvdop 
new epidermal cells, and cartil^ cells only other cartilage cells, 
hut never embryos or buds ’To which he hu made answer 
1 his may be aue to the fact that these cells, even if they poshtw, 
the power of forming the whole have, by means of a particular 
rotlamorphosu of their substance, beimme so Specialised that 
they have entirely lust their germinal properties, as regards the 
whole organism, and when they bet^e separated the 
whole are unable to lead in indej^ndent existence The above 
IS simpty a restatement of Weismann’s doctnoe regarding the 
origin of germ cells All cells which have not, w MUUer states, 
‘ lost theu germinal properties, u regards the whole organism, 
are Weismann s germ cells 

S > fiu- as raBuds the essential question of heredity, Hertwig 
agrees with Weismann Specuu umU (idioUuU) are the 
bearers of hereditary qualiues Thu u * evoluuon, 1 


. ral epigenetic thesis attributing modifying el 

environment, as tM cause of 1 somatic celmlar development, can 
iffect the point that differentution, through herediUry umU is 
the fiiiidiinental condition of morphological development To 
accept ‘ hereditary umts, m my opinion excludes *' hereditary 
effect through environment, never mind to what matter system 
the Istter assumption be applied, whether the systems be, for 
instance, umcellular organisms or somatic cells Un the other 
hand if we accept “ hereditary extraneous mfluence, we need 


not trouble ourselves with hereditary units If “ extranet 
influences have hereditary effect, “ hereditaty units have 
logical exulence All we then need tot a theory of heredity are 
onrooidialhomcmmeous matter and environment Mr Herbert 
Spencer s earlier nypolbesu, in which he attributed all variation 
to extraneous mfluence, would have been logical had he ex 
eluded ' physiolomcal units ' With these it became illogical 
tor this reason if all organic variability depended 00 the effect 
of extraneous influences, why should such influences not have 
produced the differeubotions called physiological units 7 Why 
should the only logical unit not be humoMneous/r^isunfrww 1 
That the concejption “hereditary unit shidl be logical, involves 
that the “ unit ^ shall be as unehangeable as an “ atom If on 
the Contrary, we have 1 variable " unit it is not a genuine 
“ hereditary unit, ’ but merely the equivalent of any later vanal le 
‘unit Hertwig s ‘ hereditary units, or“idiobbtfts (p 340}, 
‘ are the smallest pirtu;Ies >f material into wluch the hereditaiy 
mass or idioplasm can be divided, and of which great numbers 
and vanous kinds are present in this idioplasm They art, 
according to their different composition, the beared of different 
proMrUea. ’ They arc not mdiviable, like atoms, but ossumlate 
food, grow and divide, as do Weismann s “tnophon,” from 
which they appear to differ only to the extent that they are com 
pkx organisms The hereditary fiuHor in Weismann’s theory 
which corresponds with these * idioblasts of Hertwig appears 
to be the determinant All the functions of the latter seem 
to be performed by the former Thibe “idioWasu” (p W3) 
“ must evolve m regabur aequence during the processof develop 
ment ” As sentences are formed from svords, so artf oiganistns 
formed from these “ idioblasts ' ^ can sttam a clear omception 
of the formation of sentences from wiads, but Hertsvig does n< t 
enable us to apprehend how organisms con arise from “ idi 
blasts ” Ashe very truly Mnervesfp 34 a1 ," this portion of the 
thoery is the most difficult to understend 

Hertsvig, like Spencer, takes his stand on epvenesis It mav 
he asked, wherem u the epigenetic character d 

, r. “ physiotogical ui , , 

celly (Uflbrentiated orgsnisms with 
r, for a genuine epigoietie theory. 


“khoblasu” 1 . 

specific tendencies Now, — _ * 

hereditary units must merely compose a plastic m^d to take the 
of envuonment, svhereas theee “ idioblastic ” cells an. 


co^potod of elements with p tedet er mined pecnhanties Ac 
cmdugly they must Ainctioo In a psedetemilned manner, and 
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thn* tbe pradocti of their activity mutt imne throofch evolutfonary 
pracettcf , what they will become after nuUiona of generatfooi 
matt be detenmned so toon u Umk “ idwblaiU combme as 
the first een If however, we are to asantne that the hereditary 
qoalities of *' idioblaata * can be ebmuiated by environment— as 

1 if we attempt to combine evoluUon with 

’ ’ ‘jon, we have no 

y unit ” All we 

then need fcr a the^ of heredity is some plastic pnmardtMm 
and environment Then, as such fnMonkum would have no 
hereditary predisposition, there wcmld be no room for pre 
detemunwn, and it would remam ibr ingenious theorists in love 
with epigemw and the tape measure ^em of estimating tbe 
cosmoa, to explain the perststenee or types under variable 
environment, and the dinerentiatioii of types under identical 


I can appreciate the eagemeu of the " mechanical Khool” to 
welcome any loophole of escape firom predcterminism A 
genuine epigenetic theory is, no doubt, their great desideratum 
If they “ won’t be happy till they get it,” I venture to predict 
that they are doomed to a lengthened spell of dumps' The 
main issue raised by Hertwig in “ The Cell, is evolution or 
emgenesia 7 He tries to accept both, basing epigenesis on evolu 
tton Thereby in my opmion, he stultifiM both doctrines 
All biolagisU, so for as I am aware, start their theories from the 
basis of diflerenoated units hqually^ey oil evade the attempt 
to account for the differentiation Thu omission I have en 
dcavoured to rectify in “ Rhythnuc Heredity (Wilhams and 
Norgate) H Cr- ■ ” 


!roi I Hiilbr 


A Sound -producing Inaect 
le of June 13, Mr S t Peal speaks of 1 


when 


dopterous insect in Amam whu;h makes a tapping n 

a His descnptjon so closely resembles an 

hpur, that I think it must be identical or closely allied 
Ihe alar expanse u about three inches The wings are brood, 
not indented, of a very dark chocolate brown colour on both 
wdes, with one small yellowish brown bloteh on the costa of 
fore wing on upper surface The body is thm, like a butterfiy, 
but the ontenire are not clubbed It u apparently a <>eometer 
or slender bodied Bombyx lit flies in the darkest parts of woods, 
just as twilight M settling into night, and u vefy hard to see 
when standing up By lying down, so os to get the sky os a 
background, it u easily vuuble It cannot be netted in the 
osduuuy way, os the eye cannot follow it, but by standing still 
till one u hei^ near, and then stnkiim m the direction of the 
sound, one may sometimes be successful I first succeeded in 
stnkuig one down with my “ soloh topi ’ , afterwards I netted 
two, and brought them home alive, to see how tbe noise was made 
The sound is a sort of clicking, which may be fiurly imitated by 
striking the nails of the thumb and fore finger together From 
the thorax, between the bases of the wings a stiff bristle (bke 


costal margin of the hind wings . ^ 

character, as if the insect is eatable, it would help to eimble bats 
and birds to find it I think I have nqpced that the insect is 
ottiacted by imitating the clicking sound with the nails, but 
could not satisfy mysA on thu pomt J R Holf 


A f£tV MORE WORDS ON THOMAS HENRY 
HUXLEY 

'T’WO scenes in Huxley’s life stand out clear and 
fell of meaning, amid my recollections of hun, 
reaching now some feity years oack Both todc place 
at Oxford, both at meetings of the Bntish Association 
The first, few witnesses of which now remain, was 
tbe memorable discussion on Darwm in 186a Hie room j 
was crowded though it was a Saturday, and the meeting 
was exated The Bishop hod spoken , cheered loudly from ; 
tune to tune during his speech, he sat down amid tnmul- 
tttoos ajMfonse, ladies waving their handkerdiieft with 
great entilnuasm , and in almost dead silence, bndeen 
merely by greetings which, coming only from the few 
who knew, seemed as nothing, Huxley, then well- 
ni^ unknown outside the narrow arcle of scientific 
MO. 1344, VOL. 52] 


woikers, began his reply A cheer, chiefly from a knot of 
young men in tbe audience, hearty but seemmg scant 
through the fewness of those who gave it, and ahaost 
angnly resented by some, welcomed the first point made 
Then as, slowlyand measuredlyat first, more quickly and 
with more vigour later, stroke followed stroke, the circle 
of cheers grew wider and yet wider, until the speaker’s 
last words were crowned with an aj^use felling not fer 
short of, indeed equalling, that which had gone bmte, an 
applause hearty and genuine in its recognitien that a 
strong man had arisen among the biologists of England 

The second scene, that of 1894, is still fresh in the 
mmds of all No one who was present is likely to forget 
how, when Huxley rose to second the vote of thanks for fee 
presidential addr^ the whole house burst into a cheer 
ing such as had never before been witnessed on any bke 
occasion, a cheenng which said, as plainly as such things 
can say ‘ This is fee faithful servant who hsa labourM 
for more than hilf a century on behalf of science wife his 
tux. set firmly towards truth, and we want him to know 
feat his labours have not been m vain ' Nor is any one 
likely to foi^ the few carefully chosen, wise, pregnant 
words which fell from him when fee applause died away 
Those two speeches, fee one long and polemical, the 
other bnef and judicial, show, taken togeth^, many of the 
qualities which made Huxley great and strong 

Among those qualities pemaps the most dominant, 
certainly the most effective as regards his influence on 
fee world, were on the one hand an alertness, a quick 
ness of apprehension, and a clear way of thinking which, 
in dealing with a problem, made him dissauwed with 
any solution incipable of rigid proof and inasive ex 
pression, he seemed always to go about with a halo of 
clear bght immediately around him , and, on fee other 
hand, that power of foreseeing future consequences of 
immediate aaion which forms the greater part of 
what we call sagaaty Ihe former gave him his 
notable dialectic skill, and mark all his contributions 
to scientific literature , the latter made him, in addi- 
tion, an able administrator and a wise counsellor, both 
within the tents of science and beyond These at 
least were his dominant intellectual qualities , but even 
more powerful were the qualities in him which though 
aUipd, we distinguish as moral , and perhaps fee mater 
part of his influence over his fellows was due to the fact 
that every one who met him saw in him a man bent on 
following the true and doing the right, swervuig aside 
no tittle, either for fee sake of reward or for fear of the 
enemy, a man whose uttered scorn of what was mean and 
cowardly was but the reaprocal of his inward love of 
nobleness and courage 

Bearing in mind his possession of these general 
qualities, we may find fee key to fee influence exerted by 
him on biological saence in what he says of himsdf in his 
all too short autobiographic sketch, namely, that fee bent 
of hu mind was towarns mechanical problems, and that 
It was the force of cmnimstances which, frustratmg his 
boyish wish to be a mechanical engineer, brought him to 
the medical profession Probably fee boyish wish was 
merely the natural outcome of an early f(Mng feat fee 
wlution of mechanical problems was coiwenial to the clear 
deasive way of thinki^, to which I referred abov& and 
which was obviously pre^t even in fee boy , and that it 
was not the subject matterof mechanical problems, but fee 
mode of treating them which interested nun, u shown by 
the incident recorded by himself how when he was a mere 
boy a too lealous attention to a post-mortem examination 
cost him a long illness It is deu that fee call to solve 
huflomc problMs came to him early , it is also clear 
wt fee call was a real one , and, at he himself has tud, 
m recognised his calfang when, after some years of 
desultory reading and lonoy insular mental activity, he 
«me under the influence of Wharton Jones at Chan^ 
Cross Hospital That made him a biologitt, but con- 
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firmed the natural apUtude of bia mind m making- him a 
biologut who, rejecting all shadowy intangible views, was 
to direct his energies to problems which seemed capable 
of dear demonstrable proof In many respects the 
biologic problems whidi lend themselves most readily 
to demonstrable solutions capable of venfication are those 
which constitute what we call physiology, and if at the 
ume of his youth the way had been open to him, Huxley 
would probably have become known as a physiologist 
But at that time careers for physiologists were of the 
fewest His master, Wharton Jones, a ^ysiologist of the 
first rank, whose work in the first half of this century still 
remains of classic value, had been driven to earn his bread 
as an (^thalmic surgeon, and an e\en greater physio 
iMist, William Bowman, was following the same course 
rhere was no opening ui physiology for the young student 
at Charmg Cro^ and he was driven by stress of circum 
stances to morphological rather than to stnctly physio 
lineal problems , but it was not until long after, when 
he had achieved eminence as a morphologist, that he 
finally abandoned his old wish to hold a physiological 
chair 

Looking back on the past, we may now be glad that 
<. ircumstances were against his wishes, for (though 
in every branch of science there is need at all times 
of a gr^t man) there was at the middle of the century 
in the early fifties, a special need in morphology for 
.1 man of Huxleys mould Richard Owen was then 
dominant, and it is an acknowledged feature of Owen s 
work thit in it there was a sudden leap from most 
admirable detailed descriptive labour to dubious specula 
Jations, based for the most part on, or at least akin to, the 
philosophy of Oken Of the ** new morphology ” in which 
Johannes Muller was leading the way, and the criteria 
of which had been furnished by the labours of von Baer, 
there was then but little in England save, perhaps, what 
was to be found in the expositions of Cai^nter Of this 
new morphology, b) which this branch of biology was 
brought into a line with other exact sciences, and the 
note of which was not to speculate on guiding forces and 
on the realisation of ideals, but to determine the laws of 
growth by the careful investigation, as of so many special 
problems, of what parts of different animals, as snown 
among other ways by the mode of their development, 
were really the same or ahke, Huxlev became at once an 
apostle His very first worit, that on tne Medusae, wrought 
out amid the distractions of ship life, written on a lonely 
-vessel ploughing its solitaiy way amidst almost unknown 
seas, away fimn books and the communion of his fellow 
workers, bears the same marks which characterise his sub 
sequent memoirs , it is the effort of a clear mind striving 
to see Its way through diflBcult problems, bent on holding 
fast only to that which could be proved This is not the 
occasion to msist in detail on the value of the like mor 
phological work which he produced in the fifties and the 
Sixties, or to show how he apphed to other forms of animal 
life, to echtnodetms, to tunicates, to arthropods, to mol 
luscs, and last though not least to vertebrates, the same 
method of inquiry which guided the work on the Medusae 
Nor need I dwell on the many valuable results which he 
gained for science by g^tacking m the same spint the 
problems offered by the remains of extinct forms More 
over, he strengthened the efilect of his own biboun by ad 
minMe expositions of the results of others Further, 
unlike his great predecessor who formed no school and 
Ind tern if any disciples, it was Huxley's dehght to hold 
out his hand to every young man whom he thought could 
profit by his help, and before many yean were over hts 
sprit was moving m the minds of many othen Thus it 
came about that dunng the latter half of this century, owing 
hugely to Huxley’s own labours and to the influence whum 
he emttod not cmly in Enriand but abroad, there has 
been added to science a huge body of nunphological 
trnth% tmUia which have been demonstrated and must 
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remain, not mere view s and theones which may be washed 
away 

The excitement of the Darwinun controveisy, with its 
far reaching issues, has been apt to make us forget how 
great has 0^ the progress of animal morphology during 
the past half century Undoubtedly the solution of specuu 
problems touching animal forms, and the great tbeon' of 
Natural Selection through the Struggle forExistence have 
been closely bound together the speaal leammg has 
fumisbed support for the general theory, and the general 
theory, besides strongly stimulating inquiry, has illpmined 
the speaal problems But the two stand apart, each on 
Its own basis , and were it possible to wipe out, as with a 
sponge, everything which Darwm wrote, and which his 
V lews have caused to be w ntten, there wmild still remain a 
body of science touching animal forms, both recent and 
extinct, acquired since 1850, of which wt may well be 
proud In the gaining that knowledge Huxlc), as well 
by his own labours as by his mfluence over others, sunds 
foremost, Gegenbaur being almost his only peer and 
had Huxley done nothing more, his name would live as 
that of one of the most remarkable biologists of the 
present century 

As we all know, he did much more , his influence on 
hngtand and on the world went far beyond that of his 
purely scientific writings But when we reflect that a 
hundred years hence the imige of the man as he went 
to and fit) among men, so bright and v iv id to day, w ill have 
become dun and colourless, a shadow as it were and that 
then the man will be judged mainly by the writings which 
remain, we must count these writings as the chief bisis 
of his feme And, though we may think it possible that 
the world of that day, much that is unwritten having 
been forgotten, may find it m part difficult to understand 
how great a power Huxley was in his time, the lapse of 
years will, we may be suic, m no way lessen, it may be 
will heighten, the estimate of his contributions to exact 
science 

As we all know, he did much more To the public 
outside science he first became known as the bold, out 
spoken exponent and advocate of Darwins views, and 
indeed to some this is sull his chief fame There is no 
need hereto dwell on this part of his work, and 1 spei^ 
of It now chiefly to remark that the real with which he 
threw himself into this advoeaejr was merely a part of the 
larger purpose of his life Science, or, to use the old 
phrase of the Ro^ Socie^, Naturid Knowledge, had a 


two fold hold on 
all the p 


In the one hand he felt deeplv 
1, and if we may use Uie word, 


selfish joys of fruitful progressive inquiry after truth 
rhis was dominant in his early days, and to it we owe 
the long list of valuable researches, of which I just now 
spoke, and which followed each other lapidly in the 
fifties and the sixties On the other hand, feeling deeply, 
as he did, his duties as a atuen of the world science 
laid hold of him as being the true and sure 
guide to conduct man in all his ways and this 
latter working of science m him, evident even in 
early days (witness his Address to Working Men at St 
Martin’s Hall in 1854), grew stronger and stronger as the 
years went on, until at last it took almost entire possession 
of him To him, indeed, it may be said, science was 
all in all He saw, as others see, in science a smnething 
which It broadening and strengthening human life by uft< 
ceasmgly bending nature to the use of man, and rnyfong her 
resources subsement to hts desires , he taw (he material 


illness of taence, but he taw toinethmg more He 
saw alto, at others see, m science a something m which 
the human mmd, exemsing and training itself; makes 
Itself at once nimble and strong, and dwelhng on which 
IS raised to broed and high views of the nature of things , 
he w« m science a means of culture, but be saw some 
thing more He saw m science even as it is, and still 
mote m science at « will be, the sure and trustworthy 
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^uide of tnaa m the dark paths of life Many a man of | 
science goes, or seems to others to «(x through the world ! 
ordering his steps by two ways of tmnking When he 
IS dealing with the matters the treatment of which has 
given him his scientific position, widi physical or widi 
biological woblems, he thinks m one way , when he is 
dealing wiui other matters, those of morals and religion, 
he thinks in another way , he seems to have two minds, 
and to pass from the one to the other according to 
the subject matter It was not so with Huxley He 
could not split himself or the universe into two halves, 
and treat the one and the other half by two methods 
radically distinct and m many ways opposed , he 
applied the one method, which he believed to be the true 
and fruitful one, to all problems without distinction 
And as yeari came over him, the duty of making 
th/s view clear to others grew stronger and stronger 
Refinquishing, not without bitter regret, little by little, the 
calm intellectual joys of the pursuit of narrower morpho 
Wicol problems, he became more and more the ap^tle 
Of the scientific method, driven to the new career by the 
force of a pure altruism, not loving science the less but 
loving man the more And his work in this respect was 
a double one he had to teach his scientific brethren, at 
least his biologic brethren, the ways of saence, and he 
had to teach the world the works of science It was 
this feeling which, on the one hand, led him to devote 
so mu( h labour to the organisation of biologic science 
in order that his younger brethren might be helped 
to walk in the straight path and to do their work well 
It was this feeling, on the other hand, which made him 
urgent in the spread of the teaching of science It was 
this, and no vain love of beii^ known, which led him to 
the platform and the press 'ftie zeal with which he de 
fended the theory of Natural Selection came from his see 
ing the large issues in\ olved to him the theory was a great 
example of the scientific method applied successfully to 
a problem of more than biologic moment , while the 
fierceness of his advocacy was a natural expression of 
resentment on the part of one who saw a scientific con 
elusion, gained with unstinted pains and large reasoning, 
judged contemptuously by men who knew nothmg of 
science according to methods in which science had no 
part 

Science, under this aspect, is a part of what is sometimes 
called philosophy , and though Huxley felt, in common 
with others, and felt deeply the pleasures of the intellec 
tual wrestler, struggling with problems which, seemingly 
solved and thrown to the ground, spring up again at once 
m unsolved strength, it was not these pleasures alone 
which led him, especially in his later years, to devote so 
much time and labour to technical philosophic studies 
He hoped out of the depths of philosophy to call 
witnesses to the value of the scientific method Indeed, j 
nearly all the work of the latter part of his life, including 
the 1^ imperfect fragment, written when the hand ^ 
disease which was to be the hand of death was already 
laid upon him, and bearing marks of that hand, was 
wrought with one desire, namely to show that the only 
possime solutions of the problems of the universe weie 
such as the saenbfic method could bring This was at 
the bottom of that antagonism to theology which he 
never attempted to conc^ and the real existence of 
which noone who wishes to form a true judgment of the 
man can ignore He recognised that the only two con 
sistent conceptions of man and the universe were the 
distinctly th^ogic one and the scientific one , he put 
aside as nnworthy of senous attention all between. He 
was convinced tliat the theologic conception was based on 
error, $ttd much of his old was spent in the stwfy of 
thooJoglcwi^^g ^hereby he^gathered for himself 

hiidmraod hu wayfiom his youth upward t 4 ot only so^ 
but he was no less convinced that, owmg to what he 
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believed to be the essential antagonism of the theologic 
and the scienufic methods, the dominance of the fiarmer 
was an obstacle to the progress of the latter This 
conviction he fmly confess^ to be the cause of his 
hostile attitude , he beheved it to be the justification 
of even his bitter polemics 

But while on the objective side his saentific mode of 
thought thus made him a never fiuhng opponent of 
theobgic thought of every kind, a common tie on the 
subjective side bound him to the heart of the Christian 
religion Strong as was his conviction that the moral 
no 1 ms than the material good of man was to be secured 
by the scientific method alone, strong as was his con 
fidence in the ultimate victoiy ^ that method in the war 
against ignorance and wrong, no less clear was his vision 
of the limits beyond which saence was unable to go 
He brought into the current use of today the term 
“agnostic, but the word had to him a deep and solemn 
meaning To him “I do not know” was not a mere 
phnue to be thrown with a light heart at a face of an 
opponent who asks a hard quMtion , it was reaprocally 
with the positive teachings of saence the guide ot his life 
Great as be felt science to be, be was well aware that 
saence could never lay its hand, Could never touch, even 
with the tip of Its finm, that dream with which our little 
life IS rounded, ind that unknown dream was a power as 
dominant over him as was the might of known saence , 
he earned about with him every day that which he did 
not know as his guide of life no less to be minded than 
that which he did know h uture visitors to the bunal 
place on the northern heights of London, seeing on his. 
tombstone the lines 

* And if there be no meeting past the grave, 

If all 1 % darkness, ulence yet t is rest 
Be n t afraid ye waiting hearts that weep 
1 or O d UiU givetb his beloved sleep 
And if in endless sleep He wills,— so best — 

will recognise that the agnostic man of science had 
much in common with th« man of faith 

There is still much more to say of him, but this is 
not the place to say it Let it be enough to add that 
those who had the happiness to come near him knew 
that besides science and philosophy there was room m 
him for yet m my other things , they forgot the learned 
investigator, the wise man of aaion, and the fearless 
combatant as they listened to him talking of letters, of 
pictures, or of music, always wondering vvhich delighted 
them most the sure thrust with which he hit the mark 
whatever it might be, or the brilliant wit which flashed 
around hib stroke And yet one word more As an object 
seen first at a distance changes in aspect to the looker on 
who draws nearer and yet more near, features unseen 
afer oflf filling up the vision close at hand, so he seemed 
to change to those who coming nearer and nearer to him 
gained a happy place within bis innermost circle , his m 
asive thought, his wide knowledge, his sure and prompt 
judgment, his ready and sharp word, all these shrunk 
away so as to seem but a small part of him , his greater 
part, and that which most shaped his life was seen to be 
a heart fall of love which, clinging round his family and 
his friends in tendereit devotion, was spread over all his 
fallow men m kindness guided by justice 

M Foster. 


iJJf FRIEDRICH TIETJEN 
AT a bme when astronomical knowledge is being ex> 
tended at so rapid a rate, and m so many directions, 
as has been the case during the lost faw years, it is 
natural and nght that the highMt honour should be paid 
to th^ astronomers to whose gemus and industry are 
due discoveriM possible on account of original suggestion 
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or mgoniouf execution. But at the tame time, and on 
the other hand, there is no small danger that we may &1I 
to give proper recognition to those other astronomers 
whose lives, nnmarfcM by brilliant aduevements, have 
been devotM to labours wnich are none the less valuable 
because they have been accotni^ished while quietly 
pursumg recognised lines, and are therefore devoid of 
conspicuous onguiahty In particular, the work of com- 
putation and arithmetical reduction of observations, 
without which the observauons themsdves either cannot 
be made or must remain almost entirely useless, is apt to 
M mto disrepu^ as bimg wholly mechamcal and un 
enterimsmg ^is is certamly to be r eg r e tt ed , for just 
as a victonous general marching forward m the enemy's 
country must depend for his very safety on the fiddity 
and capacity of those officers who hold the conquered 
territory, so our scientific knowledge is liable to b^me 
disconnected and fragmentary unless we have capable 
men ready to perform the task of computing from the 
observations, and co ordinating the lesmts achieved in 
more exating spheres of scientific work. If the pursuit 
of such unostentatious woik lead to the ef&cement of the 
worker, our gratitude should be even all the greater for 
the self denial exhibited and practised Of such a man 
we have recently had to lament the loss, owing to the sad 
death of Dr Tietien, of Berlin 

Fnednch Tietjen was bom in Oldenburg, in the ye.ir 
1834 we therefore lose his services at the comparatively 
eariy age of sixty one He studied mathematics and 
astronomy at Gottingen and subsequently at Berlm, with 
which latter oty he has been continuously connected In 
1861, he became attached to the staff of the Berlin 
Observatory, and m one or other capaaty this connection 
remained unbroken till the time of lus deadi He was 
appointed Professor of Astronomy in the University of 
Berlin, and Director of the ReckcmmhtMt, allied to the 
Berhn Observatory In his earlier career. Dr Tietjen 
occupied himself with the observauons of comets and 
asteroids, discovering in this way the asteroid Semele 
To his activity and devouon the pages of the Attrmo 
muck* Nackrickttn abundantly testify He is also known 
as the calculator of several cometa^ orbits, and also of 
the orbiU and ephemeiides of many asteroids Some 
twelve years later, Dr Tietjen became superintendent of 
the Beritner Astronomuckes JakrbtukfaxA his reputatimi 
in that capacity is not less assured than that of Dr 
Powalky, who had preceded him in that office As 
offiaal director he paid great attention to shortening the 
labour of the necessary calculations as for as possible 
Some of his methods have been published, others are not 
so well known, ill health having prevented him from giving 
them to the world Of the value and of the accuracy of 
this publication under the supenntendence of Dr Tietjen 
It IS unnecessary to speak here for it is suffiaently well 
known Probably his most useful woik was that done in 
supermtending the preparauon of the ephemendes of 
the small plants, the conunual and rapid increase m the 
number of which, while it enormously increased his woric, 
had likewise the efihet of lessening the mterest in this ; 
class of discoveries While the nauonal almanacks of 
other countries practlodly discontinued the pubheauon 
of this class of ephemendes. Dr Tie^en loyally struggled 
to sup(dy suffiaent mfbrmaUon to ensure the observauon 
of tlw small planets Those who have attempted the 
detenmnation of the mass of Jupiter ftmn the perturbs 
tions of these bodies, and similar kinds of wont, know 
how to iqqireciate tm labours of Dr. TieQen, by wUch 
the continuous observauon ham opposition to t^^iosition 
has been rendered possible 

This dolled mathmaUcum and remaxkablyfiude com- 
puter died at Bmhn, on June ai, dcMly lamented by Ins 
numeniui friends, and regretted , bjr mvty who nave 
profited ny the iwvouon of his quiet unambibous hfo to 
the service of astronomy 
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r/f£ MAXIM FLYING MACHINE 
Fnday, July 5 a large party of scientifi imn paid 
V-' a visit, by invitation of Mr Hiram Maxim and Mr 
Brodnek Cloete, to Baldwyns Park, Bexley to witness a 
trial of Ae celebrated flying machine, and the latest 
development in Ae direcUon tff mechamcal flight 
The mvitattons were carefully distributed .unong those 
who were competent to judge of the magnitude of the 
task to be attempted, and who were prepared to examine 
closely Ae ingemous mechanical details by which it was 
dearly demonstrated that Ae machine had ample power 
to lift Itself off the ground, carrying wiA it a supply of 
fuel and water, and a crew for Ae navigation 
An unscieaUfic crowd of spectators might have become 
unmanageable, and might Mve developed iconoclastic 
tendenaes (like Ae Weser boatmen wiA Denis Papin s 
ongmal steam vessel) when the machine did not take to 
fli^ immediately and Asappear from their astonished 
gaze 

*' As leWed peoj^e demeth comunly 
Of thuges that ben mood more snbtiUy 
Than they can m her Icwednes comprehende 

They demen gladly to Ae bodder ende 

But Ae Bexley machine is purposely designed of 
extreme size, wiA Ae intention of thoroughly testing and 
elaboraUng the details of the mechanism and of measur 
ing Ae lifting power, within immediate reach of a work 
shop and ^led mechanics, more than of actuilly 
Aking to Ae air Ais will probably be first ittempted 
wiA a much smaller machine, capable of lifting one man 
of jockey like propoitions and mounted on a Mat on a 
lake, so that snort flights, like those of a flying fish can 
be attenmted for mibal practice 
The lifting force of the machine is measured automatic 
ally as it runs along a railway track about half a mile in 
length, as shown in tne accompanymg illustration (Fit, i), 
and toe machine is prevented from taking to flight by 
wheels ninmng underneath the outer wooden rails, seen in 
Ae figure for much yet remains to be done m Ae way of 
practice m vertical steenng before taking leave of Ae 
earth , the chief difficulues of Ae Avi itor beginnmg 
when he wiAes to descend and alight on the ground 
again 

Chaucer did not realise the difficulties of the problem 
when describing so jauntily the Bronze Horbe in the 
Sqmeres Tale — 


* Thu same stede shall here yow evtr m^rc 
WiA outen harm III ye be ther yow lestc 
Though that ye sltpen on his bak or reMe 
And turoe syeyn wi A wrything of a pm 
'* But whan yow list ts ryden any where 
\ e moten tnlle a pm itant in hu ere — 

" Bid him descend, and tnlle another pin 
“ Tnlle thu pm and he wd vamAe anon 


The “wrything of a pin ’ is not inapt in desenbing the 
dominating gyrostatic brain of Ae \viator, designra by 
Mr Maxim to perform the vertical steering automatically 
The Bexley machine, compete with the water, naphtha 
fuel, and crew of three men on board, weighs 8000 lb 
and running at forty miles an hour with a pressure of 
375 lb per square inch, the engines develop 360- 
how power, the thrust ot Ae screws is 3000 lb , and 
Ae lifting eflect of Ae aeroplanes and wings, 4000 
square feet in area, is 10,000 lb 
A Arust of 3000 pounds at 45 miles an hour gives 
3^ thrust h<»rse yawx , or, with a speed of advance 
of the screw cA 60 mil« an hour, 330 indicated horse 


The total projected disc area of Ae screws is 500 square 
feet, each screw being nearly 18 feet in diameter, with a 
jHtoi of 16 fiwt , aM thus requinng 330 revolutions a 
minute to give a speed of advance of 60 miles an hour 
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Mr Maxm calculates that, after making all allowances, 
he can at present lift 38 pounds per horse power but that, 
with impravetnents, he hopes to raise this figure to to or 
60 pounds, aad then a machine could take a flight of 500 
or 000 nultub 

When the machine is perfected, Mr Mamm claims that 
the railway track may be disposed with and that a 
short run over a moderately level field will enable it to 
attain the velocity necessary to ns& As fiu- as landmg is 
concerned, he says that the aenal navigator will touch 
the ground while moving fbrward, and the machine will 
be brought to rest by sliding on the ground for a short 
distance In this manner very little shock should result 
vdwreas if the machme is stopped In the air and allowed 
to fell directly to the earth Mothout advancing the shock, 
though not strong enou^ to be dangerous (?) to life or limb, 
mij^t be suffiaent to disarrange or injure the machinery 
These numbers are taken Mr Maxim s lecture on 
Experiments in Aeronautics,’ before the Society of 
Arts, November aS, 1894, nhere a foil account 01 tbe 
mechanical details will be found Each engine is a twf 
'-ylmder compound, with the rr<inks set at 180° , in th^ 
way the mertia stresses are self contained, and rackmg m 
the framework is avoided a similar arrangement is 
adopted by Mr Thornycroft in his recent torpMo boats 
A photograph showed Mr Maxim lifting with ease one 
of these engra^ from which (8o-horse power can be 
developed, ^e boiler is if possible, a still more 
wonderful miracle of lightness for its power, weighing 
only 1000 lb and proiiding 360 horse power the fire is 
fciven by a steel burner with 14,000 jets, made from the 
naphtha vapour delivered from an automatic gas gene 
ritor For details the re-tder must be referred to Mr 
Maxims lectuie but the chief result arrived at may be 
summarised as a performance of one horse power for 
every 1 1 lb of weight in the motor complete 
At this rate a io>horse power motor can be produced, 
which will weigh considerably less than an ordinary man, 
so that when Mr Maxim can spate a little leisure from 
this fascinating problem of flight, he can beat easily the 
peiibrnMnce of the steam carnages recently competing 
in France and carry ofif" we hope, the prize of ;£iooo 
offered in this country by the propnetors of tho Em/itMrer 
and some daj we may see his motor utilised for purposes 
of militan traction, and Roping round the smartest 
battery of artillery on Woolwich Common 
Mr Maxim eschews the gas bag of balloons and the 
use of vertiiol screws for secunng levitation and he 
relies entirel) on the upward thrust on the aeroplane and 
wings mounted at a slope of about i in 8, due to the 
currents of air 1 ushmg past them 

These surfaces are formed of canvaa stretched on a 
skeleton framework of hollow steel rods for the struts 
and thin steel wire for the ties, the large central aero 
plane is composed of two parallel canvas surfiKes, with a 
space between and in this way the shape u prmrved 
better , and the ^eral set of the wings, smooth like 
cardboard, should excite the envy and stimulate the 
imitation of out sailmakers for yaimt racing The front 
and rear wmgs are shown pivoted about a homontal axis, 
so as to act as rudders m a vertical plane 
The machine is started from the position in the photo 
gn^ih, being tied up to the indicator post shown in its rear , 
the pix^lers are then set in motion, and soon drive a 
gale of wuid in their wake , when the pull of the rope 
M reached a definite amount, say 3000 lb , a hook is 
released, and the machine starts on its journey along the 
track. Mf, Maxim can now cany out ms onginal notion 
of «q>enixienu«ith a model machme, tied to a post m a 
gale of forty miles an hour, to be ftaind eveiy afternoon 
m die cafions of California, in an artificial gale produced 
m the wake of hts propellers Dynamometers register 
aimultaiioetesly the thrust of the prmpdlers, so that much 
mterestiag innrmation ctmcermng the dynamics of screw 
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propulsion can be obtained here, e^enally if Mr Maxim 
will stretch a wire carrying nUions acrOM die axes of 
the propellers, in front and in rear, to measure the direction 
of the air currents The speed in air Mr Maxun deals 
with IS about double tbe speed of the Unpedo boat in 
water , but the effect of “ cavitation ’ m water, which is 
banning to trouble the naval architects, is one wdiich 
wiH not concern the propeller workiira in air 

Now that the mam mechanical difficulties of construe 
tion have been overcome, a longer track is required for 
the purpose of practice m vertical steenng while the 
machine is off the ground, but beanng upirards against 
the outer rails It is unfortunate that difflculUes should 
have been thrown in the way of making an extension of 
the present track beyond the domain of Baldwyns Park 
so another practice ground ptfbaBa a sheet of water, 
must be found, not too fer from headquarters or finm 
slulled assistance 

During a short interval of delay, caused bv a refractory 
pump, an adjournment was made to a gravel pit close by, 
to witness a performance of the Maxim autom itic gun 

Ancient and medueval mythology is full of references 
to flying machines, from Da.dalus and his son Icarus, and 
Archytas of Tarentum, to 

The story of Csmbuacsn bold 

And of the wondrous horse of brass 

On which the Tartar king did nde 
of Chaucer s bc^eres Tale and to Jdinson s “ Rasselas, 
Peter Wilkins ^ron Munchausen, and Auber’s opera "le 
Cheval de Bronze 

Rasselas, chapter vi , “ A Dissertation on the Art of 
Flying, is so curiously apposite that some extracts may 
well hnd a place here 

Among the artists that had Jbeen allured into the 
Happy Vdley, to labour for the accommodation and 
pleasure of its inhabitants was a man eminent for his 
knowledge of the mechanic powers, who had contrived 
many engines, both for use and recreation “This 
artist was sometimes visited by Rasselas, who was 
pleased with every land of knowledge, imagining that 
the time would come when all his acquisitions would 
be of use to him in the open world He came one day 
to amuse himself in his usual manner, and found the 
master bqsy in building a sailmg chariot He saw that 
the design was pracncable upon a level surfece, and 
with expressions of great esteem solicited its com 
pletion 'Sir, said the master, ‘you have seen but a small 
part of what the mechanic arts can perform I have long 
been of opinion that instead of the tardy conveyance of 
ships and chariots, man might use the swifter migration 
of wings, that the fields of air are open to knowledge, and 
that only ignorance and idleness need crawl upon the 
ground ' ' Fhe labour of rising from the ground will be 
great, said the artist, ‘ as we see it in the heavier domestic 
fowls but as we mount higher the earth’s attraction 
and the body’s gravity will be gradually diminished, till we 
amveat a region where man shall float in the air without 
any tendency to fell , no care will then be nedanary but 
to move forward, which the gendest impulse wiB emet ’ 
'Nothing,’ replied the artist, ‘will ever be attempted 
if all possible objections must be first overcome If you 
will fevour my project I will try the first flight at my own 
hazard I have considered the structure of all volant 
animals, and find the folding continuity of tbe bat’s wings 
most easily accommodatea to the human fbrm Upon 
this model I will begm my task to mwipw, and m a year 
expect to tower into the air beyond the rnahoe and pw> 
suit of man ’ ’ “ The Pnnee visited die wmk from tune 
to timc^ observed its progress, and remaiked many 
ingenious contrivances to fitfihtate motion and Unite 
levity with strength The artist was every day mote 
certam that he should leave 'vultures and eudes odund 
him, and the contagbm seized upon the Ptnice In a 
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year the eihgs were finished, and on a morning 
appointed the maker ai^ieared, furnished for flight, on a 
little promontory , he waved his pimons awhile to gather 
air, then leaped flom his stand, and in an instant dropped 
into the lake His wings, which were of no use in the 
air, sustained him in the water, and the Pnnce draw him 
to land half dead with terror and vexation ” 

These extracts show that Dr Johnson had realised to 
some extent the diflkulty of the problem to be sohed , 
although Herr \on Lilienthal’s experiments, recently 
attempted by Prof Fitsgerald, have to a certain extent 
folsifira the universal application of his final catastrophe 
But, viewed with the cold calculating eyeof roechanicil 
science, the poetical descriptions are seen to be hope 
lessly absurd and impossible , now that Mr Maxim 
has taken up the subject and [moved to demonstration 
the enormous poaer required, out of all proportion to the 
size, if min is ev er to emulate the birds 

A G Greenhuu 


NOTES 

The Organising Committee of the third International 7 oo 
logical Congress, to be held at Li-yden, September i6-3t, has 
sent us a copj of the provisional programme The programme 
contains some details with reference to the work proposed, not 
given in our previous notes on the forthcoming Congress At 
the first general meeting a discourse will be debvered by Dr 
Wmsmann , Mr Havijand field’s scheme for bibbogiaphical 
reform will be reported upon by M L L Bouvicr and a 
report on the prize instituted in iSgs, at the Moscow meetup 
will be made b) M Blanchard At the second general meeUng, 
Prof Milne Edwards will give a discourse, and Dr T P 
Schulze will propoM. the nomination of a commission of three 
members to draw up in three languages, the code of zoological 
nomenclature Dr John Murray will address the third general 
meetmg Vi ith regard to the sections up to the middle of July, 
the first section had been promised a communication on Weis 
mamam li) M A (tuud , on cellular theory, by Mr A Sedg 
wick , on Plankton studies, hy Prof Victor Hensen , and a 
paper by Dr S Apathy Dr Bowdler Sharpe will address 
Section 11 uprn the clasufication of buds, and there will be 
[upers on the ongin of the lacustrine &una of European Russia, 
by Prof N Zugiaf (Moscow) , on the feuna of Boniyo, b> J 
Buttikder , and n Pitke anihroptti i ret/us, by Ur h Dubois 
In the third section Prof W Leche (Stockholm) will read an 
odontologuxd paper, and there will also be papers by Prof R 
Semon (Jena) and I rof O C Marsh In the fimith seebon 
papers referring to the classification of Uving and fbssd mvrerte 
biates, andbioncm), will be readh} Dr \ Ssleiuky,Dr C W 
Stiles, M Blanchaid, and Prof S J Hickson The section 
of entomolog) has received papers b> M E de Selys Lon 
champs, hather F Wasmann, Dr A hntze, and Prof G 
Canestrmi In Section VI , papers on the comparaUve anatomy 
and embryolog} of invertebiates will be re^by A de Korotnev, 
M E Psnter, Prof J W Spengel, and Prof Herdman We 
understand that up to now the following delegates have been 
officially announced by th^respective foreign Governments — 
Belgium, Prof Ed van Beneden, Prof Ch van Bambeke, Prof 
Gilson, and Prof Lameere , Prance, Prof Milne Edwards MM 
R, Bhuchard, E Bouvier, A Certes, J de Guerne, H Pilhol, 
Ch Schlnmberger, ahd L VaiUant , Great Bntam, Sir W H 
Plower. Phrf Sydney J Hickion, Dr J Anderson, Dr St 
Cmoigs Mivart, and Dr P L Selater , Sweden, Prof F A 
Smith , Switzerland. Prof Th, Studer, and E Jung , United 
States (Department of Agnenlture), Dr C W Stiles 

A DU(U u stidcly felt among the pupiis of Prof Leuchatt 
that flia octoAmi of the fiftieth year of hu doefotate diould not 
pass without some dnraUe mark of recognition flrom fliose who 
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have knoam and valued his inspiiuig mfluence It w propoaed 
that the memorial should take the form of a m irble bust, and 
an a[^)eal tot contributions is being circulated as widely as 
possible There u naturally some difikulty m obtaming the 
addresses of all old pupils and it is hopevi ihat those who 
receive the appeal will make it generally known Omtnbuttons 
should be sent to Herr Carl Granbner (C P Wmters Verlag, 
Johannes gasse 8) who has consented to act as 
treasurer of the memonal fund 

I r IS piopoag 4 honour Sir Joseph Luter by [wesenting his 
portrait to the Royal College of Surgeons for Pngland to be 
placed by the nde of the portraits of John Hunter and other 
great surgeons of the past On Tuesday hut, in the presence nf 
a large company. Sir Joseph was presented with a lestimonial, 
m the form of a portrait >f himself, subaenbed for liy his past 
colleagues and pupils as a mark of esteem and admiration, 
on his retirement from the chair of clinical surgery at King’s 
College Hospital 

The sixty third annual meeting of the British Medical Au-i 
ciatian was opened on 1 uesday, when Dr E Long Fox retired 
from the presidential chair and Sir J Russell Reynolds was m 
sbdied as his successor Dr Warrl Cousins, m moving the 
report of the Council, said that when they last met in London 
in 1873, they numbereil only 1500, whereas now their member 
ship exceeded 16,000 The financial posibon fifflie Association 
IS most satisfiuitoiy, the assets exceeding the liabilities by more 
than 60,000 In his opening address. Sir Russell Reynolds dwelt 
chiefly upon the great advances that have been made during the 
past twenty years, in the elumdatinn of both structure and fiine 
tion — such, for example, as in the researches upon the tbynud, 
the adrenal bodies the vpleen, and the liver the advance of 
bacteriology the function of the axis cylinder of nerves , and the 
development of a new field of thimpeutics m the serum treat 
ment of disease 

The death is announced of Pi'if H Witmeur, Ihrofessor of 
Mineralogy and (>eology m Ihe Universit} of Brussels and of 
Prof Josef Luschmidt, at Vienna 

Sir John Tomes, F R S , died at Caterham on Monday, at 
eighty years of age He was elected into the Roytl Society m 
1850 after carrying out valuable wirk referring to dental physio 
logy and surgery In 1883, with the late Prof Huxley, he was 
elected an honorary fellow of the Royal College of Surgeons , 
and three years later the hononr of knighthood was conferred 
upon him, in recognition of his services to his [srofession 

We have already noted that an international conference for 
the [HOtecUOD of buds useful in agnculture, by helping to 
desU^ mjunous insects, has recently been held in Pans Most 
of the countnet in Europe were represented at the conference 
and It was agreed that vanous measures should be taken to pre 
serve useful birds and to protect their nests and eggs from 
destruction A list of birds considered useful has now been 
pubbahed by the (Commission, and as tbu includes a number ot 
our caged friends as well as other birds at presesit ruthlessly 
saqnficed for ornamental purposes, the trade m bitda in vanoni 
directioiis will naturally be curtai)fd We learn from the AVkww 
Sntm/t/tftte that a period of three years is to be accorded to 
the diflemt countnes of Europe to allow them to arrange their 
laws m accordance with the pnnaples agreed upon by the 
Internatioiial CommisHon 

The proepectus is issued of a proposed complete directory of 
hvrtag botanists of all countries, incluMve of the officers of botanic 
gardm, institutes, and societiet, at also of their works and the 
botanical papers issued by them Any communication should 
be made to Herr J Dorfler, III BanchgasM 36, Vienna, of 
the txManical section of the Imperial Museum of Natural 
History 
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Ml ]< T Com 1 1 r, the hoDortr^ eimtor of the Deputoent 
of Bouny of the United Stitei Muionil Mnieam, imee u 


ippeal for infomuition oo the abangUMl nwi of pUnu by the 
nalivei of North Amenca accompanied hy matrucuone ai to the 
rollecting of •pecimeni, and the arrangement of the informabmi 
under vanoua heads 

Wi learn from the BttamciU Gtuttt* that the Diviocm of 
Vigetable Physiology and Pbtholagy in the United States 
Department of Agncultnre has had tinder cnltivation during the 
past year over looo vanebes of vdieat and oats. The grains 
hate been collected from nearly all parts of the world and have 
bgen grown chiefly for the purpose of obtaimng information 
upon their rust resisting qualities Nnmerous crosses have been 
niade, and material and frets obtained which will be used m 
further work 

A VAiUABLB memoir on the earthquakes of the Philippine 
Islandt has recently been published by P Miguel Saderra Masd, 
the director of the seismic seebon of the Observatory of Manila 
The work consists of 133 quarto pages, and is illustrated by 48 
{dates, re{n«senung the instruments used in the observatory, the 
distnrbed areas and isaseismal ltiie> of sixty one important earth 
quakes, and copies of some of the setsmographic records, one of 
them somewhat resembling a bank manager s signature With 
a seismological dfaaervatory so well equi[i|)ed as that of Marula, 
a network of seismic and meteoroli^cal stabons slready 
Lstabbshed over the country, an energetic and capable director, 
snd numerous dMcVs, the Philippine Islands promise to become 
as im(>ortant a disuitt for studying earthquakes as the neigh 
bounng empire of Japan 

SoMB beaubful enlargements of phonograph traces ate given 
by Dr John O Mckendnek in the Jaumai af imtamy <md 
/’^rie/qgy, illustnstmg his jiaiier ‘ On the Tone and Curves of 
the Phonagra{di The accuracy of the {ihonograph records is 
stnkingly exemplified by the traces of four Koenig tuning forks, 
giving 64, 138, 356, and 513 vibrabons per second respeebvely 
In each case, the length of indentations is half of that of the 
{Mrevious set, and they arc of Ihe same character Traces of the 
sounds ci a violin, flute, organ, military band, and human voice, 
singing and speaking, are re(irodnced But these traces do not 
show the exact motion of the vibrating disc To exhibit this, 
the {dionogia{>h traces were converted into curves by a lever 
arrangement The lever ended m a fine jxnnt of a hard 
needle, which translated the up and down motion of the 
reproducing style mto a to and fro wave mobon To get nd of 
all rhsturbing vibrabons due to the needle itsdf, the latter was 
firmly fixed in a lead block to which the reproducing style was 
attached, and the phonogram cylmder was turned so slowly that 
Its mobon was almost impercepbUe to the eye By this con 
tnvance the uniform curves due to a tuning fork, the smooth 
notes of a pioeolo, the strong undnlabons of a bassoon, and the 
highly over toned np]>les of an old English coach horn were very 
effecbvely made visible to the eye 

A BKLB’ST number of Madam Madtama aatd Boctanakfptal 
yfroMse contains an article on Prof Bunge’s im{iortant paper on 
the therapepbe value of iron, read at the Genm Congra of 
Internal Mndunne last qinng An intoestuig table is quoted 
diowutg the amount of iron found in vanous food substiuices 
Spinach eoatains oonsideiably more iron than the yolk of eggs, 
whilst the latter, agam, u superior m this respect to beef, next m 
order coming apples, lenbls, strawberries, white beans, peas, 
potetoes, wheat, &c , and almost at the bottom of the list we 
find oow*c mdlc. That this article cf food, of such great import 
ance ID infipnt life, dxmld amtain so small a quanbtyof iron, led 
Prof Bungs to o^nct a senes of experiments on animals, to 
ascertam in what quanbty iron was p ie s e n t in the system of 
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animats of different age The Inteiesbng fret wim mdlflisbed 
that yonnger animals contain a much greater quniity of iron 
than adult animals, that the body of a rabbit or a gutfiea pig, for 
examine, one hour old, was fbimd to contain more Bum four 
tunes as much iron as that of snqilar animals two and a half 
months old Prof Bqim is of opmion that a long coatmued 
exclusive milk diet for infrM is not advantageous, but should be 
supplemented by the additlosi of wheat {ireparabons Sbawfaerries 
and apples, however, beeoioa invested with fresh attractions by 
the light of these invesbgsho^fr The wnter of the article suggests 
that reform is required in the aatmmstntKW of iron, and that the 
immense quantities of non m thcdiape of tonics, which custom 
prescribes for pabents, mBy very possibly, m a large number of 
cases, only serve to increase the disaomfort of the mvabd by the 
disturbance caused in the digesbva fonctums of the body In 
conclusion the hope u ex{>ressed that Prof Bunge’s valuable 
results will set physwians to thinking more cf matena ah 
mentari'e, and less of matena mediea’ ' 

The imartcan fat July contains a statement of the 

advantages offered for %enbfic study by the Missoun Botanical 
Garden at St Louis, and by the Hopkins Seaside Labomtory, 
situated at Pacific Ofovc on the coast of Cahfomia, and mam 
tainid the Leland Stanford Jumor University 

(jUAIN s ‘ Elements of Anatomy ” (Longmans t.reen, ind 
Co ) u now m lU tenth edition The second part of the third 
volume, which has just been published comprises the descnjsbve 
anatomy of the cerebto spinal and symiiathebc nerves, and their 
ganglia It is by Prof O D Thane, who, with Prof Schafer, 
edits the edibon 

Wb have received the first port of a new monthly nucroscopical 
journal, the Zaitscknft fur augamuidta MtkrasJ^fia, edited b) 
G Mar{»nann, and published by Thost, of Leipxig It will be 
especially concerned with tecbniqui and methods The present 
number contains papers on a new sjieaes of Saeuadatmua, by P 
Kichter , on modem imbedding materials, by the editor , on the 
fixing of spores and pollen m glycerin, by H Reichelt and a 
number of reviews and notes 

The Central Meteorological Insbtute of Finland has just 
nnied vol xii (new senes) of its observations for the year 1^3 
This service is one of the oldest, having been established about 
1844, and reorganised, under the supenntendence of the Society 
of Saeiu.es of hinbmd, m 1883 Among its earher jmblicatioiis 
there is a senes of eye obcervatuins taken at twenty minutes 
mterval, from March 1848 to December 1856, tefbre the 
establishment of self r^istenng instruroenu a labour whidi is 
{Xtobably without a parallel Phe present volume contains 
hourly observations for Helsingfbrs, parbcular attenbon being 
paid to the character and motion of clondt, and to atmospherical 
Uectnaty 

The eighth volume of the late Prof Cayley’s ‘ Collected 
Mathematical Papers” has just appeared The volmne contains 
seventy papers, numbered firom 486 to 555, publidied for the 
most part m the years 1871-73, and runs into 570 pages In a 
pre&tory note. Dr A R FoiSTth, the editor of thu and the 
remaimng volumes, says that Prof Cayley had himself pasMd 
the first thirty aght sheets for press, and prepared one tmte 
The actual mannsenpt of thu note, which was one of the hut 
Cayley’s wnbngs, u reptodneed m fac simile in the piesent 
volume, upon the kind of paper which he regularly used dnmig 
hu mathcmobeal mvesbgMboos The remainmg papers will 
appear without notes and references The hny Uognqihical 
notice of Cayley, caatnboted hy Dr Forsyth to the Pratiadiaagt 
of Ihe Royal S^ety, u reprinted m the volnmejast pnhlUhed 

Thb sixth annual repost of the Misaoan Botaniesl Garden 
bears wibMsa that useful work was ocoomphshed during hut year. 
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In ad<H^ ia the neeejatiy raatine work, wmal reienrches 
were cnnted ou^ and the remlti of itaie of thcM invMtigeUoo* 
are embo^ in the report Mr M A. Brannon, who occupied 
the Garden’s Uble at the Wood’s HoU Marine Biological 
Labomtocy, has hit studies on GrituuUia nearljr ready for 
publicatioa The Director, Mr W Treieasc, has made a huge 
collection of the flora of the Asores, and is now working at it 
The collection folly represents the of those islands, and adds 
jamiewhat to what is known of the distcifaution of speaet through 
the group. The papers included’ in the present report are — 
“Reeision of ^ North Ame^ean Speocs of Sa^ttaria and 
Lophotocarpus,’^by Mr J G Smith, who also describes a fow 
new or little known species t “ iMtturia Flat'tdana^' by Mr 
Trelcase “ Studies on the Dissemination and Leaf Religion 
of Ymcm aUtfrha and othtf Species," by Mr U J Webber, 
and “ Notes on the Mound hlora of Atchison County, Missouri,” 
by Mr B F Bush The report u dlustrated by sixty excellent 
plates. 

The additions to the Zoological Safety's Gardens during 
the past week include a Rhesus Monkey (Maeaiut rkttKt,^) 
from India, peesented by Captain Fitzgerald t a Common 
Marmoset (Ifa/a/e jotrkut) irom South East Bnial, presmted 
by Mrs. Florence Cowlard) a Serval {FtUs sgnnl), a White 
necked Stork {Dusura epitteptu), a Vocifereoms Sea Eagle 
(Ahirius vatrftr), an Antarctic Skua (SUrctrarius antanheui) 
from Mozambique, presented by Mr W A, Churchill , a 
Cardinal Grosbeak {Canlimatii mrgtHiaMus) from North 
America, a Lazuhne Finch {Gmroia pareUtna) from Mexico, 
presented by Miss E A. Krumbholz; an Orbicular Homed 
Lizard {Pkfytmama oriuubtre) from California, presented by 
Mias Mabel Baker, a Fnlled Lizard (Cklampdisaurut itngH 
from Roebuck Bay, West Australia, presented by Mr Saville 
Kent , an Orang outang (Siwiu saiyrus, 9 ) from Borneo, 
three Pratincoles (Glartola pratuMh), European, an Eyed 
Lisard {iMtrta octlltUa) from North A&ica, a Brazilian 
TotUiiwe {Ttstmia fahilata), a Black Tortoise ( T’/rtwifo tardaa 
arid) fi?om Brazil, deposited, two Plumed Ground Dotes 
{Gat^kdps pidiut/era), bred in the Gardens 


OC/X ASTRONOMICAL COLUMN 
Terbestkiai Helium —The discovery by Messrs Ruogc 
and Paschen of the duplicity of the bright yellow hne seen In 
u obtamed from clevelte, r— ■ ‘ 


Mr Lockyer informs 

fonrth order sr-" ' 

inch, be fiamd 
ddetable bieadth 


, n June 14, observing in the 

tder spectrum of a grating having 14,438 lines to the 
fiamd the Dkline in the ctuoinospheie to have a con 

1 bieadth with rather uncertain indica t ions of doubling, 

vdiile in the spectrum of a prominence the hne wu much better 
deflnedL and was distinctly double, the less refrangible component 
bc^ tM fainter, as in the case of the gu from devdte 
WHtiiig under date June 3$ {Ast Nock 3303), Prof C E. 
Hale gives a prelimini^ account of the observiuioiu he has 
made with the powerM .spectrosci^ of the Kenwood Obser 
vatory To eliminate the effect or the sun’s rotation in du 
placing the lines, observations were made of the chromosphere 
at the son’s mnrth and south pidea 
On June 19 and 30 the chromospheric line was found to be 
o $4 tanth metres broad, the wave length of the middle being 
determined as 58y$*034. In the qwctnim of etch of two 
prominenoas bbaerrad on Tune ao and 31, an Inconspicttous 
Mgbt llna was detected on the len refrangible ifde of both 
linea baii^ narrow and diarp, and the dStance between them 
being o 357 tenth metres, abeanee of metallic lines, other 
diaa H a^ K. indicated that the fointer tine wu probal^ not ' 
^e to the acctdental proximity to of a foint metallic line. 
Further oneemtunt on June 34 showw that the breed line in ' 
the chioewephere wu also dMitble into two parts, and it 
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became evident that the wave length of the D| hne d et ermi n ed 
on June 19 and 3o, as well u that determined by Rowland, 
must be aAoted by an error on account of the presenee of the 
feint line on the less refrangible side; So &r, I’rof Hale hu 
not succeeded in obtaining a measure of the wave length of the 
more refrangfble and brighter of the at^ Da lines, considered u 
a separate une. 

TTie results so fiur obtained may be stated u follows — 

X of solar Da hne (Rowland) . 5875*983 

„ ,, „ (Hale) 3875-9*4 

„ bniptest component of terrestrial hne 
(Range and Huchen) 5875 883 

Distance apart of components of terrestrial line 

(Runge and Paschen) o 333 

Distance apart of components of solar Da (Hale) o 357 
The wave length of the brighter component of the solar Da 
hoe remains to be determined befbre the question of the identity 
of the solar and terrestrial gu can be regarded u completely set 
at rest. 

The announcement that the yellow line of the gu from clei eite 
WM douUe, also led Dr Huggins to observe the chromospheric 
line In his first attempts ne fiuled to see the line double 
(Cktmual Nmt, No 1853), but he now states that he clearly 
saw the line to be double on July lo, 11, and 13, the less 
refrai^ble line being the fainter, ana the distance apart M the 
lines being about the same as that of the Imes in the cleveite gu 
according to Runge and Paichen (Att Naik 3103) 

It IS worth recidling that Belopolsky observM the sofer Df line 
to be double in May 1894, and ascribed the appearance to the 
supeiposiUmi of a tellunc line upon the bngMhM Prof Hale’s 
olnervations demonstrate very clearly that Belopolsky’s exg^ 

Epubmeris hOR Barnard’s Combi, 1884 II —The follow 
ing search ephemeris for the return of this comet is due to 
Dr Berbench (,fr/ Natk 3301)1— 


Aug 3 3 33 9 




14 30-9 

15 3*9 

1 6 97 


usumpuon inat the comet will pass tnrougn penneuon 01 
June 3. On June 30, Swift discovered a nebulous object 11 
R.A. 3o", dec! + 3* which svu missing on July 4, and wa 
thought to be a possiDle return of the comet for which tin 


The August Meteors. —Shooting stars from various 
radiants appear during the month of Augurt , but the most 
impiwtant stosrer is that of the Fetselds. ^ese are visible for 
a eonstderable penod, with a maximum on August la Accord 
ing to Mr Denning, the radiant poult exhibits an euterh 
motion among the stars ; on the loth it is situated in R.A 45 , 
deck 37* N , on August 3 it is in R. A. 36*, decl 53*, and on 
August 16 m R,A. S 3 '< + 5®* density of the 

shower vanes but little from year to year, the number of meteors 
seen by one observer on the morning of August ii beiiig from 
sixty to eighty Unfortunately the moon rises abont nine 
o’clock on the loth, so that tbu year only the brighter meteors 
wiU be visible 


TNE SUN'S PLACE IN NATURE^ 

I\ 

TN most of the earlier attempts which were made to explam the 
^ orli^ of new stars, the leading idea sras that of a single body 
bang saddcnly disturbed in some way, with the possil^ result 
that the heat M its interior became manifested at the sutfece 
Thus ZMIner, in 1865, anggested that the [dtenomena might b* 
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prodnccd by the bunting of the cntit which hod ju«t formed 
the fur&ce of e sUu approachiiig extinction Again, in cc 


nection with the new it 


1866 that 


. .w co nvection currents which we 

know to be ever at work Dr Huggins at that Ume bebeved 
that the appearances were due to gaseous eruptions in a single 
body, and that “ possibly chemical actwns between the erupts 
gases and the outer atmosphere of the star may have contnbuted 
to Its sudden and transient splendour ” 

Though /diner s theoiT was ftirther advocated by Vogel and 
Lohse m 1877, the idea that such outbursts can be p^uetd in a 
'v, without external mfluence, M now almost universally 


single body, v 
abtudoned 


The alternative hypotheses mostly have to do with the possible 
action betsreea, two bodies— an idea first suggested by Newton— 
and, as 1 have already pointed out, the esndmee that two bodies 
were engag^ m the case of Nova Anngw, at least, is conclusive 
Fven T>r llugmns has found it necessary to suppose the exist 
ence of two bMies, in order to explain the phenomena observed 

in this case, and Dr Vogel, who made > -•* 

observations during the appearance of this 

distinctly that we can no longer regard 

sii^e body as suflicient in sny explanation of the occurrence 
Notwithstanding the general agreement as to the presence of 
at least two liodies in the outliurst of Nova Atings., there re 
mam conudeiable diflercnces of opmion as to the natuK of the 
separate liodies and of the Lmd of interaction between them 
Oni explanation which has been suggested asenbts the 
luminous Meets to the development of heatdue to the passage of 
a dark body through a gaseous mass, somewhat after the manner 
in which meteone stones produce the appearances of shooting 
stars m passing through our atmosphere This kind of action 
:ed by Mr Monck in 1885 but the possibilities of 
■ by Prof 


IS first suggested , 
such actions have bm recently ni 


filled with more or leu extensive aggregations of thinly scattered 
matter, which may be called cosminl clouds, therel y secepting 
my view of a “meteontic nlenum 

If a heavenly body in raind motion becomes involved in one of 
these cosmical clouds its surfiice will become heated, xnd the 
vapourised mxiducts will he partly detached and assume 

velocity of the cloud , the fluctuations of bnlliancy of a new 

on thu hypothesis axe produced bv the varymg density of the 
cosmic cloud through which the body is passing 

This hypothesu of Prof Seellgers has bcM strongly com 
bated by Dr Vogel 

Another expUnation depending upon the action of gases has 


I, they would separate at the rate of forty six miUtoas of 
per day ’ 

ise, however, are not the only olqections which may be 
. to the idea ’that we have to do snth phenomena of 
ature of solar prominences, whether produced by bdal 
I in the case of two bodies, or by a bursting of the crust 
I u fonmim in the case of a star approaching the end of 
reer as a luminous body In the first place, there is no 


t appearance w 
lospnere, appe 


"The phenomena c 


r scarcely ptm 


j the approach close enough there may have been 

possibly some mutual mterpinitration and mingling of the rarer 
gases near their boundanei 

The idea that the phenomena might be produced by the cloee 
approach of two bodies, and the consequent disturbMees due 
to tidal acuon, was first started ^ Klinkerfues it hss been 
recently strongly advocated by Dr Huggins, though I fiul to see 
bow It fits m with his nevious explanation 
The tidal theory ditters from Milner’s only in asenbing the 
eruptions to the distnrbances produced by Udal action when tsro 
bodies approach each other To employ the words used by Dr 
Huggins, the tidal actionmvei rise to “ enormous eruptions aS 
the noner matter fonn sstfin, immensely greater, but wmilar in 
kind, to aoUr eruptiM;* Thu explanaHon, however, has met 
with much oppontlcWm j^ysical grounds 
Tlms,lW Seebger wntes 

“The static theory of the tides, which u used throughout, 
u quite moapable of ^ving a correct repres e ntalmn of the deform 
atioiu wUdi are doubtlw produced W the cloae passage of the 
tsM bodiec, for with very eccentric orotts (which it u nccessaiy 
to aarame on other grounda), the oaotinually vmiying actMo 
would taut for ao ahort a time that one could scarcely expect to 
denve a trMwortfay conclnsHm m regard to the actual circum 
tuncea taoBAconaderation baaed on thefimna which tbcbodiea 
could saaoKen eqitabbnum ” 

Aflun, Vogel that 

"Sena&da tidal action cannot he aaaomed to taut for any coo 
udeiaUe tuner •• account of the great relative vdooty of the 
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duced by tidal aaion The feet that maiiy ol 
the niectrum cf Nova Aunger during ita firat 

comcident with lines seen in the solar chrom(_r . 

at first sight, to support the idea, but, smcc the spectra of nebuke 
also show chrornosimenc lines, the same argument might also be 

inu^e that vuy many will be prepared to believe that 
es, ^ if they are, they must be prominencei, 

Mr Maunder and others have pointed oat that if the 
phenomena be due to the formation of solar prommtnces, the 
Wight lines should be duplaced to the more refrangible sides of 
their normal places, for the reason that only those prominences 
on the side of the star pccaented to us would be able to product, 
visible bright lints, and such prominences would nccessanly 
have their chief movement in a directinn towards the earth We 
Iwvtsten hiwever that m Nova Aung the actual duplsce 
ment of the bright lines was just the reverse 
Again the fact that Novi Aungie ended by becoming t 
nelmla is difficult to reconcile with the idea that m its earliest 
stages Its luminosity was |»oduced by r utbursts of the nature of 
solar prominences Nothing stems more remote than the 
possibility I f prominences cooling down and becoming nebuke 
To have so calltd solar prominences there must be x sun 
to produce them, and that must rtmain when the outburst of 
prummences has teasid , m this case the last stage of the 
spectrum of the ntw star should have resembled that of the sun 
The fiKt that it did not mdicates how worthless is the prominence 


theory is this If new stars an. real stars capable o 

prommence phenomena, then we have r-' 

nebular and thus clashing with tht idea n 


last atmosphere c nsistmg 
carbon compounds 

It IS evident therefore, that at present there u 
among aulhontiis as to which of the special theoncs I have 
brou^t to your n lice is to hold the field, each special hypo 
thesu haviiw got no further than a damaging cnticlsm from the 
authors of the others 

The remaiiung general hypothesis we have to consider la 
that advanced 1^ myself We have everywhere in spaute, as la 
now being revealed to ns, especully by the photographs of 
Barnard, Max Wolf, and othera, meteontic aggregMoni, swarms, 
and streams, the constituenU of which are, comparatively 
speaking, at rest, or are all moving one way, if they are moving 
at all, and undiaturbed, because they are not being interKCteo 
by other streams or swarms at any one tune But suf^wsuig 
any of these bidies cross each other, ai unfortunately 
aometimea excursiun trams cross each other, then there 
u a very considerable diflerence m the phenomena , there ai^ 
coUwons, and the collisions produce increased li^t, and sve 
thmk that a new star u beu^ bom Nothing <m the kind 
No new star is being bom , thm u simply a diaturhwnCL m a 
certam port of space, and when the distumance coolt down we 
shall find that that part of tpoce la itill aboolntcly m the Mme 
order In the case of Nova Aungae, and m the cate of Nova 
C^igm after the war waa over, nebnte have been ftmnd to lie m 
the precise positions oecnpMd by the new stars, and the only 
thing that one has to my about it la that the nebutae vrere there 
before, but that m consequence of our inomnplete survey of the 
heavens they hod not bem observed 
After the new photographic chart of the heavens hat been 
be found that all n 


really newjjxit the hghtiM on of eomethmg whidi 
already The argument for this theory, you snll u 


understand, la 
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nunply thu SttppoM I light » match, the imaller the match 
the tooner will it go out, and tuniburly the huger a fire the 
kmger will it last So if y<m are dealmg in space with those 
lUnminatioiis which disappear m hours, day*, or weeks, you 
cannot be dealing with any large mass , therdbre the colhvona 
in quesuon cannot be between large masMS of matter, but it 
must be a questwn of colltsiaas amongst the smallest particlea 
of matter we can conceive 

It IS mteresting to ccosider one of the possthslities which may 
uqiUin why small nebulae may be overlooked m telescopie 
observations In the so called achromatic telescope, all the rays 
of light are not brought to qmte the same focus, so that when 
uidimuy stellar obsnvations are bemg made, the focus is ad 
justed for yellow rays which are most lunflinons to the eye Now 
the greater part of the vtsiial light of a planetary nebula is con 
fined to a single line of tlu. spectrum in the green, so that the 
focus which IS best adapted tat observations of stars is not 
suitable for the observation of a small nebula, the nebula bung 
out of focus, and its focUe light thus reduced by tht difiuuon 
of the image This difierence is much more marked in large 
than small telescopes, and Prof Campbell has pointed out that a 
small nebula like Nova Anrige will in general appear relatively 
brighter in a small telescope than a large one 

I wiU next go into some details touching the phenomena of the 
Nova m relation to the hypothesis 

hirst let us see the crucul phenomena we have to explain 
We have (l) the sudden bursting out of hght and accompanying 
spectra , (2) the indtcatmn of the existence of two bodies revealed 

the spectra , (3) the vsrutions and dimming of the light and 
sccorapimying spectral changes , and (4) the final stage giving us 
the sp^mm of a nebula 

Since the new era of spectroscopic work hat be^n. Nova 
Aungu and Nova Nomue have proved to us that the sudden 


It stages of condensati m On the 
E hypothesis it was shown Chat the mam differences 
between boduis giving bright and dark line spectra is one of con 
densation only a t)iarte swarm gives us bnmt Imes because the 
number of meteorites m unit volume is small and the interspaces 
sre great , s more condensed twarm gives us dark lines because 
the number of meteorites m unit volume is greater, and the 
atmospheres of cooler vapour round each meteorite m coUisian 
begins to tell because the interspaces are reduced I am the 
more jusufied m insisting upon the importance of thu view 
that two bodies m different stages of cnnoeiuation are involved 
because years after it was furmulated Dr Huggins apparently 
smved at it independently- at all events he muces no liderence 
to my prior announcements when he brings it forward as an 
exd^Uon of the phenomena 

The followuig quotations will show how this matter stands — 
“ If we asaume a bnghtemng of the meteor swarm due to 
culbstons as the cause of the so called new stars, we have good 
oroundi fiw supposing that m these bodies the phenomena stmuld 
Be mixed, for the reaaon that we should have in one part of the 
swarm a number of collisions probably of close meteorites, while 
amcam the outhers the colhdons would be few We shall, m 
feet, have m one part the conditions represented m CHass Ilia, 
and m the other such a condition as we get m •)> Cassiopeue ’ ^ 

“ The discusaon of the observanons which have been made 
of the changes that take place m the spectra of new stars, has 
already shown that the seouence of phoioinenB ta strikingly 
similar to that which occurs in cometary spectra after perihelion 

. .. i-r. 

j that 

conai^ed, n . . . 

maynotbeeqnaltydeiife# new surs, we have aocordiimly tlu. 
ntegistKm or two ^ectim, and the spectrum we aee will dqiend 
upon the densitiea and relative velocities of the two swarma ' ‘ 

" The qiectium of Nova Anngte would 


swarm la mon^ towards the earth snth a great velocity, and 
passing throuip a parser swarm, which is remaliiv " * 

*'Tw circumstance that the receding body emitted bright 


approaching us gave a , 

with broad ahaorptuui lines similar to a white star, may, per 
haps, be accounted for by the two bodies being m Affsrat 
cvoluttonaiy stages, and oonsequently diffenag m mfftueoetsMid 
tempemtare.” * 

nr i8t7 loekyw B 8 .vel jdUi p. 147 
qr 16, 18^ % Prrt R 8 ve) U p. 494f 
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Now two sheets or strLsms of meteontea mterpinetrating and 
thus causing collisions will produce Innunoaities which win in 
dicate the condeiuation of each, and the spectra of the two 
Nova we are eoosidenng thus indicate that the coUidiiy swarms 
were of different degrees of condeuatMa, and the variations of 
light observed indicate several such encounters between less 
dense swarms after the most dense one had somewhat cooled 
doam The final stage was arrived at and the pure nebula 
spectmin produced whm the most condensed swarm had ceased 
to mdumte any disturbance after all the othen had returned to 
their pnatioe quiet and invisibili^ 

It u important to insist upon the fimt that the nebul'e are now 
almost gcMfally conceded to repreaent “early evolutionary 
forms ” We have then firum the nrst appearance of a Nova to 
the last a “backwardation ’ m the phenomena ending in an 
“ early evolutionary form Increase of temperature is accom 
puiicd by spectral changes in 1 certain order, if (he temperature 
It redncM the changes occur m reverse order, until finally we 
reach the “ early evolnbunary form, which cannot be a mass of 
gas because its temperatnre is lower than that of the sun which 
■t IS potentudly, ana it must contain all the substances eventually 
to appear in the atmosphere of the sun 
On the hypotheus then, we imagine a nebula in the position 
occupied by Nova Aunge not chronicled fi>r the reason stateil 
Ihis nebuhi u approa^ing us It was disturbed by a much 
sparser stream leaving us the relative veluaty being over 500 
miles a second During the time of nnpact, the disturbanm 
produced in the two swarms gave nse lo bright line spectra in 
the sparse swarm, and to dark line spectra in the more condensed 
one The spectrum of the sparse swarm disappc us the spectrum 
of the dense swarm changes gmdually from dark to bright lines, 
and ultimately it puts on the orti,iival nebula spectrum It is 
still there, and stiu approaching us 

We have next to conuder the objections which have been 
urged a|,ainst this hypothesis They are of a most tnvial nature 
An objection made by Vogel is that it is mi probable that the 
velocities could have been so meat after collisions The reply is 
easy The light was ( roduced by the disturbed members erf the 
two swarms which esrapevl end on collision On the meteontie 
hypothesis we can escape from the difficulties produced by the 
old idea of eollisic ns en hU< buch objectors would urge that the 
velocity of a comet as a whole would be retardetl by passing 
through the sun s corona but we have mstances to the contrary 
Another objection has been raised by Dr V »,el becauae m 
relation to the Nova I dul n I restate all I hid previoasly 
written concerning the origin of the cause ot bright and dark 
line spectra m stars It hM lieen difticult for him to understand 
how one (temporary) star should have bright lines in its spectrum, 
and another (temporary) star should have dark lines All I can 
say IS that upon such objeetors lies the onus of prcdueing a more 
simple (and yet sufficient) explanation than that I have suggested * 
J Norman Lwkmvr 
[Tobt (onttHHal ) 


‘T'lIE International (.eogiaphical Congresi, now a rect^sed 
mstitution, has this year met for the first tune on Bntish 


ground Onginabng ui a festival o _ 

inauguration of statues of Mercator and Ortebiu at Antwerp a 
Rupdmond, the first Congress was held at Antwerp in August 
1 It Ills bsm stated that tbs mstsonue hypoebens bss rccavsd a iaul 
UosZ-from tbs oUhttsUMs of tbs Nova {.Atirfmtmji mnd Aitrtfluuti, 
rsos, p 5 Mb CspsMe sad unpntjudaad ptfsons I ibatk will not bs ca ibn 
oplakn I apptnd s quoution from an sibcls by Prof CampfasU which baa 
aposarsd nnes tbs Isctum wars deUvsiad 
' As baatina upon any possible theory of Nova Annca perhaps it will 
not ba out of plea to ssy ben what 1 said last wlntar m anothar joumal 
(Pub A8P vi ss t» fibs Harvard CoUeca()fatarVB«Be> has aboWtrihat 
both Nova Antfew anTNova Nacnai at ducovtry poanestad substaotMlIy 
i d a n t fe al apactra of bruhl and dark bust suntlarly and squally duplaod 
Beth diatlnwhad m b^tatnaia and both aasiiniBri tbe nabuur at 

'^-naw star of iByd HI Cypma probably had naarly an idimtical 

a bnsbt star wIlli a Meetnua of bright and dork lutes. 


conststuiaof oae briidit hm (undoubtedly 

the two nebulir Bnes A eote end A tgeocombmedb 
iva new aura hava been discovered Mna tbe 
ip h ca tta l of tbe qwcttoieope to nstroooaucal lavesagations nod that ttata 
tbaas have had aubataatUly tdanttoal opeettoaom histaries This is a 
.wi i ai b e l i l e fcet Ws cannot say what tfie fliD s%nitlciuia of ibis ibet is 
Ooa result howavar u very claar dta ^artof theonca propeundad fay 
, vansoa ipactroa c cipu ti to account far tha phanouana observed m Nova 


to a faint iMaet witl 
^ nebular line A 50 

ShSSu'Sthi;^; 

aaibcitta of tbe M 
oftbeiehavehad « 
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1871, under the name of the _ 

}>hiquet, dounogrephiQuee, et comnMrcHJe*,” and un<& "the 
influence erf the letival of geofi«|])iioaI learning wbsequent to 
the Franco German War, it naa met Atom time to time at diflerent 
centres, gaimng strength and vitality on each occasion The 
second Congress assemhled at Paruui 1875 , the third at \ enice 
in 1881 , the fourth at Pans in connection vrith the Great 
Fxhibition of 1889 , and the fifth at Beme in 1891 In each case 
the representstise (jeograplucal Society of the countr} concerned 
uas responsible for the organisation and arrangement of the 
melting, and at Beme it was defimtefy resolved that in future the 
Congress should hi consUtuted at intervabof not less than three, 
nor more than five }eats, the resolution taking practical shape 
the acceptance 1 ^ the Royal Geagnphical Society of the 


responulnlities of 


ing in London in 1895 A proposal, 

lag from the Beme Geographical Society, to the effect 
that the chief officials of each Congtesk shall retom office until 
the meeting of the next, is to be subimtted this year, and its 
acceptance would mark a further step towards the estabhshment 
of a great permanint organisation for the systematic study and 
ex^ration of the globe 

The sixth Congreu differs from its predecessors m a chatac 
tenstically British foshion inasmuch as it is practically a pnsate 
enterpnse , no State or municipal aid being fc rthcoming, os on 
presiouk occasions Nisertheless the Rinxl Geographical 
Society aided by grants from a few of the City companies and 
by pnsate generosity has been able fully to c ipe »ith thi de 
monds mode on its resoureis by the immense influx of geo 
mphers from all parts of the world Accommodation has been 
found in the Impiml Institute which affords ample room for 
pnvate and publm business meetings, for exhibitions and for all 
manner of social functions, as well as op|>ortunity for that pn 
sail mtercourse which goes so &r to enhance the salue of ■ ■■*■ 


and the Pnnee 
King 


Congress 
of Wales, 


'ales, and the honorary preudem^ of the 
01 me oeigiank, (he Duke of Connaught, the Duke of 
the Crown Pnnee of Denmark, and the C rand Duke 
Nicolas Michailovtch The President u, according to the custom 
of the Congress, the President of the Geographical boaety 
under whote atupiees it roeeu m thu case the President of the 
R^l Geographical Clements R Msrkham C B , 


F K S A large number of eminent imblic men and geographeri 
have accepted the position of honotniy sice presidents 
The work of orgimiaalion hoi been earned out ^ a number of 
eommittees, under the chairmanship of Major L Darwui K I 
the general secretarvship is in the hands of Mr J Scott Keltie 
and Dr H R Mdl, and the exhibition is under the direction of 
Mr E G Raserutem Mr John Coles, and Mr John Thomson 
In devising the nnersl arrangements, it hxs hitherto been 
the practice to abstain from fbnnulatmg any ngorous rules and 
to lease the raanamng Soaety a pretty free hand In soi 
cases, notably at s enice, the Congress was somewhat osi 
whelmed by the exhilution of geographual objects while 
others undue lubdivision into sections has tended to detet a 
of the most pniseworthy objects of the mcetmg Profiting by 
the experience obtained, the Royal Geographical boaety has 
kept the range of the exhibition snthin coropaiatisely narrow 
limits The Geographical Soaeties of PUns, Berlm, and St 
Petersburg, end venous Government departments aid pnvate 
individuals in all puta of the globe have sent representative 
exhibiti of recent work, and the collections base bMn m many 
— T* arranged entirely by the exhibitois. Another department 

1 ^e. _r mterest, 

1 portraits 

01 emment uaveuen, carrogmpnen, ana geograpmer' — ‘ 

many valaable sketchesand ^otographsconinbuted bji . 

and lantern slides and dwgiams adapted to the purpoces of 
seograpincal education A third section, due to Mr E G 
Ravamiuin, consisu of a loan exhibition, intended 
the devetopmmit of cartography from the time of Pi 

and of dm eighteenth centnry Mr Ravenstein u 

giattilateil on the achievement of a lemaikable success, tor 
white no important stage of progress is unrepresented, those 
lUnstratcd by Esc similes only are wonderfully few The coltec 
non incMea many pneelesa exam^es, such oa the Le 
da Vinci to the ^ uaen, the " Henry II 


^ . if and Bolcanes, the Moliueux 

globe from the library of the Middle Temjde, the Agts map <rf 
Ixaidoa from die Guildhall, the msmusenpU of the early Indian 
ttuveya by Kitclue and Rennet, Tojiping, Macluer, and Mackenme, 
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from the India OflSce, and extensive eositiibutioiia from the 
libnnes at Lambeth Pakee, the AdmiraltT, die Ordnance 
Survey, various Geographical Soaetiea, and the mivate coSec 
nans ^ Mr b W ^ver, Mr H Ystes Tbomiwon, Mr E A 
Petherick, and many othm It la to be noted that the cats 
logne of thu exhiUtion, with its appended list of maps, posto 
lim, and atlases in the British Museum, fims an exceimt nbUo 
gm^ical oudine of the subject 

A sinular collection, thowh on a necemonlr mailer scale, bos 
been made by Mr John Coles, m the department of survqnng 
and meteorolagical instruments The exhifaste of the Hyw 
grtwhic Departmmit of the Admiralty and the Ordnence Snrvw 
Office are of great histoncal interest We could have wished It 
had been posable to allot a further space to mstrnmenta used m 
deep sea explorations, especially as their modern dmelopmcnti 
are so well illiuttated by Prof Otto Pettersson and Or 11 R 
Mill 

A final section of the exhibition conaats of the most recent 


in view in arranging the work < 


^ chief I 
which concern 


eflbtt directed toward! furthenim those larger interesb 
>ncern all geographers, rather than to the discussion of 

nute techmcailties hosvever impmtant in themselves 

Thus general meetings are to be devoted to Polar Exploration 
the development of Africa, P xploiation, and CartogTa{diy , and 
sectional meetings deal with Geegiaphical Education, Photo 
graphic Surveying Physical GeognMy, Geodesy, Oceanography 
Geogia^ical Orthography and Domtiuat, and Limnology 
Ihe date of our going to ptesi constrains ua to defer a report 
of most of the wrrk done in all these diffident departments until 
next week except in so &r as the earlier meetings are concerned 
On Pnilay evening (July 26) the delegates were presented to 
H R H the Duke of 1 ork by the Ambanaulor or Charge 
dAffeires of their respective ctnntnes The follosving were 
represented either by (rovemment delegates or by delegates of 
f >eographical Societies —Auatna Hungary, Belgium, Dmmark, 
Prance, C.ennanj Greece, Italy, Netherlands, Norway 
Portugal Roumaiua Russu^ SpM, Sweden, Switxerland 
Turkey United Stales, Mexico, Bmal, Japan, Pema, New 
South Wxlts New ^exland, Queenol^, South Australia, 
Tasmania Victoria Western Australia, Cape of Good Hope 
and the Iniied Kingdom After ^ pnvate reception, the 
Duke of V ork welcomed the whole Oongress in the name of the 
Queen and the Pnnee of Wales and the President mode a bnef 
address of welcime on behalf of the Royal Geographical 
Soaety, the other Bntiih Geographical boctetiea, ana the 
(.eographers of the Umted Kingdom The Hon Chief Justice 
Daly Ilf the New Vork Geographical boaety, the oldest Pre 


Institute where music was discouned by Strauss orchestra 
On Saturday (July *7) the Congress assembled at 10 a m to 
hear the President’s opening sddre<«, which paid a graceful 
tntate to the geographical wprk of the nstuns whose delqpt^ 
a^ representotives he cordially welcomed, and nvc a fbrecoit 
of the work about to be undertaken by the Congress A vote of 
thanks was proposed by Pnnee Roland Bonapaite, and seconded 
^ Prof son den Stemen At noon two sectioaa svere frirmed 
In SectiM B, which was presided over by Mr Mailcbam, 
Rppocted by Chiel liiatice Daly and Prof yon den Stemen, 
Prof I evasseur read a paper on geograj^lb achools and 
umveratiea, which outlined a system <rf geogiaphteal ednearion 

nrrmm a - | CSCpfCUfti Iw Rof 

Id M Ludoyic 


Levassenr, and i 


Dnpcynm The importance of a umverm ttammc fr>i 
^here of geography s»a urged by Dr R LrtimiBfl m 
^ second paper, lU the neMs of geq m phy 
sdu^on were set forth by Mr A Jh««*«L- 
thud Thereafter Dr W Henkel allowed a paper on 
geomphy and history m schools, standing m w name, 
to be held as read, in order to allowtim for disaisrion 
Mr H J Mackmder advocated the estabhdiment of 
a centra school of geography iq London, in order to place 

geographical teaching In twcountiy on a proper ibodiy mr 
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G K Hoqm refcmd to the work done bjr the London 
Chanber of Commerce, and the ducniiion was continned 
Memra PhiUipa, Boig^ Batalba Reu, and Yule (Mdham 
The Premdeiit propoeed that a committee, conueting of Chief 
Justice Defy (chauinan). Prof Levaamur, Prof Le hm an n , Mr 
Mackinder, a^ Mr Herbertaon, should be appomted to consider 
a reaolutioa on geopaphical education, to be submitted to the 
Confcreaa 

Section C, whfch met at the same time, concerned itself with 
photosraphie surrmnns The presidential chair was occupied 
hf Frlnee Ridand Booaparte and Geneiul Walker jointly in a 
paper read on hia behalf by M Schrader, Colonel Lauasedat 
considered the application of (diotography to the rapid deter 
minatioa of pomts in levelling, and a combined camera and theo 
dobte was mdubited M de Odchy, in ducuasion, insisted that 


The result of experiments diiectcd to this end n to show that 
no combuied hydrogen u, present was extracted from 

nineteen grama of broggente by heating it in a combustioa tube 
to dull redacaa , the cumljustwn tube was connected with a 


Monday to leu than me small bubble The faeougente 
yielded about 75 c c of gas, a large pwbon of which was 
absorbed be caustic soda, leaving aoout if c c \ second 
chargi of 18 3 grams gave 58 5 c c , and a third, of 22 1 grama, 
nse 66 o c c The am unt of gas evolved depends laigtly on 
the temperature The e\ dution u rapid at fm, but becomes 
sere slow after three hours, and the heating was always stopped 
before all the gas which might have been extiacted had come 
off The last portions as will be seen later, were extracted by 
fusion with hyorogLn jmtassium sulj^te 


d^imination of terrestrial longitudes I7 means of pbotography 
in which he described improved methods of exposing and 
meaaunns plates used in photographii^ lunar distances 
means <a which he had obtained better results than those 
obtained 1w Schlichter and Range An abstract of a paper 
by Prof J Thoulet, suggestmg the extended application of 
photogn^y to the survey of rapidly shifting sandbanks was 
read in his absence Mr Coles described and exhibited Colonel 
Stewart s camera for producing idiotagraphs of the whole horuon 
and the proceedu^ closed with an informal communication by 
M Janet on the determination of longitudes without instruments 
of precision 


(II ) TMe Profffiut »f Hthum 

■pROM what has preceded, « appesrs that up to now only three 
mmenlsare available as sources of helium, unless, indeed, very 
huge quantities of saroarskite and yttrotantalite are worked up 
These three orecU^veite, the uraninite investigated by Hillebrand 
and brofsmte And here wt wish to express our indebtedness 
to Prof Brogger for hu great )un<bKss m placiitg a huge stock of 
brnmnte at our dispnsm U has furnished a huge quantity of 
(he helium which we have had m o\tr handa. 

Althou^, so &r as xre wen able to judge by throwing into a 
two i«sm spectroicope of ^wmi}g a the spectra of samples of 1 
gases obtained from tne minerals previously menuoned, all the 
roecimena of helium were identical still a further proof was 
diwirable Owing to the small quantities of gu yielded by these 
minerab, amounting m most cases to a few c c , it was impossible 
to oscertam whether these samples were of the seme deiunty , 
but the case was different witn the gas from cliveite and from 
broggente In each case a sufficient quantity was obtained to 
make it posnble to determme the density with fair accuracy It 
will be dmvement therefore to describe the methods of extrscting 
the gas and the methods determining its density 
In the communicatioti to the Royal Society it was suted that 
the maximum density of the ongmsl gas from cleveue was 3 89 
The spectroaoqpp shojrpd the preaence of nitrogen in thissample , 
the buds were very bnlliant at high pressure, but on reducing 
the presnre tlw yeHoff Hne became bntlmnt, and the nitrogen 
imectrum disappeared Thu always ^ppeni srhen the tube has 
poUmum electn^ apf} a tttong discharge u passed for a con 
sideiable tune An attempt sras made to remove the nitrogen 
from (hu sample of gas by eireulating U over red hot magnesum 
but an u nfo rt un ate acaclimt caused the admixture of about its 
own vidnine of air, carrying with it argon, from which at preaent 
there u no known method of aepaiating helium 
It appeared mipdrtant to decide whether the pm evolved from 
these mmerals is hebum, or a compound of hydrogen and 
hdram , for m the prebnunaiy set of expenmenu the treatment 
w such that a hydride would have been decomposed either 
by ^wriuog wMh oxygen or by pasMge over co{ffier oxide at a 


J WUhau IUa»y F - „ 

laadtHfor* ihs Chmiical SecMtv on Jniw so 
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Thu crude pmuct from broggente blackened mercury, 
doubtless owing to the presence oTnydrogen sulphide 
The density of thu sample was determined , the dxta are 
these 

Volume of bulb 33 023 c c 

Temperarure 22 9 

Pressure (corr ) 766 7 mm 

Weight o 0327 gram 

Density (Os 16) 1190 

The exceedingly small capacity of the bulb calls for some 
remark, but for no apology The object here u, not to 
determme the density with the utmost accuracy but to secure u 
guide, sufficient for our purpr se which will indicate the prob 
xble molecular weight Now the hydrogen contained in such a 
bulb at o* ar d 760 mm weighs approximately o oom gram 
A sensitive balance by Oerthng adjusted for the specuf purpose, 
cruld easily be read to o 00005 gntm without resorting to the 
the reading tf rscillations of thi pointer and thu gives an 
stcurscy of $ parts m 300, or 1 7 per cent Hence the density 
of hydrogen, thus determined, might vaiy between o 983 and 
I 017 It IS evident that such sn approximatton is quite 
sufficient for our present puipose The total volume of thu 
gas was 124 5 rc A solution of soda was mtroduced tw 
means of a pipette and after all absorption had ceased, 
the residue measured 78 0 c c The density was sgain 
determined 

Volume of bulb . 33 023 c c 

Temperature at 6* 

Pressure (corr ) 765 4 mm 

Weight o 0058 gram 

Density (0= 16) 2105 

This was now left in contact with palladium sponge for a 
n^ht llic sponge was m-ide by reducing the chlonde in a 
current of hydrogen, st a dull red heat As it was some 

what porous, it was hammered on a steel anvil before intro 
ducing It into the gas which, of course, was confined over 
mercury The euntractiun amounted to abont l/30tb The 
density was ogam taken 

Volume of bulb 33 023 c c. 

Tempemtun. 19 2* 

Pressure (corr ) 760 2 mm 

Weight o 00630 gnun 

Dcnniy(0si6) . 2284 

This gas had undergone no treatment which sras of a kind to 
remove combined hydrogen, unleta, indeed — a very improbable 
aasumpuon— It be supposed that the eompound di^d be 
decomposed by contact with metallic palladium The gas sras 
therefore pla^ m contact wiUr copper oxide, wh^ had 
previmuly been heated to redness m a vacuum, and a tube filled 
with phos^Kmc anhydride waa ao interpoied as to absorb any 
water prodnoed The gam in weight of thu tube was o aoi6 
grim, indicating the oxidation of about 2 c c of hydrogen In 
all probabifaty Ou hydrogen hod teimuiiad over after treatment 
with palladium , for it brnrs no proportioa to the total quantity 
of ns— 78 c c 

The dwity sraa agam determined 

Volume of bulb 33 023 c c 

Temperature 16 67*^ 

Presaure (corr ) 754 9 mm 

Wswht o 00720 gnun 

Dmnty(0=i6) 2606 
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We gi\e timi inmutet> all the detefBiiiwtioa of rlenstW of 
SI ch Mmples, beLuisL, although th» tefoc to an imnerMctly 
I unfied «am|^, yet th^ show that the densit} tt very low, and 
they trace, moreover the gradual change as one ingredient 
after another is removed 

The bmggente which had been heated in a vacuum was next 
fused in succenive portions with h ydroyn potassium sulphate 
A large quantity of^s was evolved, oonrating of sulphur dioxide, 
carbon dioxide, nitrogen and helium Tte sulphur dioxide was 
removed with chromu: mixture, and the carbon dioxide with 
caustic soda , the yield was 45 c c The densily was then 
determined 

Volume of bulb 33 0*3 e c 

16 18 


7S6 7«i« 
00056 gram 


Temperature 
Pleasure (eort ) 
Weight 

Density (O- 16) 


753 3 mm 
o 01035 gram 
3748 

No altervlion in v> lume occurred on passing the gas fur 
several hours over red hot copper oxide ilence no hydrogen 
was present in the free state , and if combined passage over 
copper oxide does not decompose the hydnde, is was seen 
b^re when the water ]iroduced was weighed It may be 
remarked that every known hydnde would yield its hydrogen 
on such treatment 

This sample of gas was next circulated over red hot magnesium 
for several hours It is hardlv necessary to state that the mag 
n was first, heated to redn 


hydrogen In case any should escape removal, however, 
hot tube of copper oxide formed part of the arcuit os 


L ted 
well 1 


would have aWirbed the products of combustion of any hydro 
carbon present The densit) of this gas wascalculated from the 
data appended 


Volume ff lull 
Temperature 
I ressua (eorr ) 
Weight 

Density (O = 16I 


756omra 
o 00845 gram 
3037 


On examining the magnesium tube, after tt hod cooled, it was 
fcamd that on moistening it ammonia was evolved The ns 
was, thereibre, again circulated over magnesium at a somewhat 
higher temperature, so high, inde 


he gas n 
Cm pui 


Volume of bulb 
Temperature 
Pressure (corr ) 

Weight 
Density 

The copper oxide tube was omitted during tbu circulation ; 
hence the density was low, 2 044 The spoetrum of this gas 
showed hydrogen hnes and feeble mttogen bands,. A second 
determination of density, in which the bulb war Mhly filled, 
gave, at the same pressure and at a temperature difieiing by 
only l°from the previoas one, an identmal wafflit Portlier 
circulatum for a whole day over red hot magnesbm, raised to 
the highest temperature which the tube could stand, gave a 
specimen from winch hydrogen and nitrogen were absent , at 
least, the barest trace was \^le m a vacuum tube filled at a 
fiurly l^gh pressure , and care was taken to interpose a red hot 
copper oxide tube, and, os usual, a tube contaming phosphorus 
pentoxide The iJect of this cuculation was to raise the 
density 

Volume of bulb 33 023 c c 

Temperature 17 l 

Pressure (corr ) 763 2 mm 

Weight o 0060 gram 

Denuty (O m 16) 3 153 

:e that this rample, procured by heaung 
has a density {nactically identical with 

using broggente wit*' — 

pie had density 2 18; 

priceedcil to extract the gas fi , _ 

Swedish clHeite When heated in a vacuum, the gas was rapidly 
evolved at first, more quickly than firom broggente About 
60 c c were ol timed and, after treatment with soda, the residue 
occupied 36 3 c r As this was not sufficient for our purpose, 
and as we had already by density and spectrum proved the 
identity of gas evolved hrom broggente on heating, and on fusion 
with acid sulphate the amaimng clevette was mixed with about 
five times its weight of fused and dned hydrogen potassium 
sulphate, [daced in a tube, and heated m a vacuum A further 
quantity of gis was evolved, which was at once treated with 
caustK soda solution Both quantities of gas were mixed This 


the tubes, on accident led to the lou of a few „ 
the weighing bulb hod to be filled at a somewhat reduc^ pressure 
The density is given below 

V olume of bulb 31 033 c c 

Temperature 18 

Ihessure (corr ) 615 8 mm 

Weight o 0049 gram 

Density (O = i6) 2 187 

Again on moistening the broken n 
was evolved it was r ’’ 

red litmus paper blue 
A further expenment was made with bro^nte 30 8 grams 
were heated in a vacuum and the gaa was collwted over mercury, 
on to the surface of which a few c c of caustic soda solutimi 
were inttodoeeik The yidd of m was 65 c c Itwasarculated 
osrer copper oxide to remove hydrogen, and its density was then 
determinM 


and the density was then di 


The SI 


le following result 
33oajcc 

1943' 

763 3 mm 
o 0061 gram 
3 305 


\ olume of bulb 


33<W3c 

1970’' 

7567"" 


Deiimty 3 481 

The density of this sample u almost coineident with that of a 
prenoss sample, 3 606, oMouied In the same way, after it hod 
been purified from hydrogen This gas was next arculated over 
very oot mafpienum, so as to remove mtrom Agam, it is 
oerw thst for many hours the gas must have been mixed with 
magnesram vapour, for the magnesium had been compleldy 
voladitsed put of tiie hot port of the combustion tube, and bid 
coodnsed at tip cool end Again, the product, when moutened 

removed The de^y of thu sampte was next taken 
NO. 1344. VOL. 52] 


lydrogen The density, it will be seen, is pracU^y 

It with that of the m from broggente It is note 

worthy that the gas from cICveite contains no mtrogen We 
are absoluicly certain that the presence of mtrogen m the m 
from broggente is not to be explained by lealrage of air, mr 
the tightnus of the apparatus was frequently tested during each 
operation 

We have therefore three determunUons of density, and the 
mean may be taken os approximately correct to within ox>5 
They arc 

Gas from broggente by beating . . a 153 

' " hllKSO, 3187 


All these samples of gss were now mixed and pass e d throu^ 
the usual absorbents tor mtrogen and ftir hydrom, nsmdy 
magnesium, copper oxide, soda lime, and phosphoric anhy 

dnde The denatb of this sample wu then d — *■ 

the larger bulb The ei * ‘ 


than o 3 per cent , and u probably 
leas. Of course, the punly of the gas would affect the result 
The data ore as follows 


Volume of bulb 
Temperatme 
Pressure (corr ) 
Weight 

Density (O ■ 16) 


163 843 c 
17 07*^ 
764 9>>un 


3 ai8 
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"nt WK* U»(Ctk €f scmtJ WM determined with thu Munple of 
M in • tnbe l metre in length and 9 mm inlemel diameter 
the Tibnting rod waa 580 mm lon^ We found it exceedingly 
difficult to procure a tnbe m which really good aound wavea 
could be shown with hebum , indeed, we were on several 
occaaions nearly deapaimw of gaming mir otnect But at last 
perfect wavea, eaaily read and easily counted, were produced, 
and raeaaiiiiipi^ta were taken with the following reulta 


i.pg ,K 986 976 983 1000 9S6 979 mm 

Mean of all, 98 8 mm at 18 9° 

In air a similar senes gpve the numbers 

S«ne> I n 111 IV V 

Half wave length 36 00 36 03 36 1 1 35 89 36 16 
Mean 36 04 mm at ao t* 

The rauo of the specific heat at c matant volnmc to that at 
constant pressure for air is i 408 , thst for helium is — 

(^«*)*x(»^Jj)JL.4 479 (988j.,,ai8 1408 .63a 

Thu sample of gas was again circulated over veiy hot magne 
num and copper oxide for seven hours , the magnekium had no 
smell of ammonia when breathed on nor did it turn red htmm, 
paper blue untd after long standmg The magnesium was 
mostly volatilised out of the not part irf the tnbe 
The of this sample of ^s was determmed 

Volume of bulb ]6a 843 c c 


evolved But the attempt was iiuitleaS , no gr, w u absorbed 
When all the gas in the tubes had been pmnp^ tut, aito they 
were cold, heating faded to cause the evmtion of more gas 

A furthtf expenment was made, in wluch metslhe uranium 
was heated to bright redness with a blow pipe in contact snfh a 
mixture of helium and oxygen, the latter ^ being greatly in 
excess But, curiously the oxidation M the urxnium was very 
Jow, and all the helium was recovered, none having been 
absorbed The eomhti ms have yet to be discovereo under 
whieh hebum ran lx. ma te to eombine snth osides of uranium 
so as to reproduce the natural product 

7ke Sotuhihty of Stltum 

Helium Ik very sparingly soluble in water V determination 
made hy the method previously descnlied fti argon {Pit/ 
Tyans A, 1895 37) pave o 0073 as its oieflicient at 18 a“ 
The tnbe contained 16a 3 arbitrary divisions f which a6 o 
were occupied by helium and 1363 by water After shaking, 
the vcdiime of the helium sras redwed to 35 O divisions, ai^ 
that of the water was increased to 137 3 \s 137^3 absorb 
no, I volume of water absorbs 00073 volume The whole 
apparatus was jacketed with running water during this expert 
nient 

This is the lowest n lubihly hitherto ten ided Generally 
speaking the solubihty of a gas is related to the temperature at 
which It condenses to a hqmd, and the sparing smubibty of 
helium pomts to its hav ng a very low boiling point nx>f 
Olsxewski has kindly undertaken to make expenments on the 


Temperature 
I'resaure (corr ) 

Weight 

Density 

le wave length of sound « 
iforc The figures are 


very different and helium is a monatomic gas a ci ndition which 


O 0378 gram 
*»33 

re determined in the same tube 


Mean of all, loi $ n>m 

The ratio of the specific heats of helium calculated from 
these numbers as before, is i 653 a sufficiently close approxima 
tion to the theoretical number i 66 In the case of argon the 
purest speamen obtained gave for the ratio i 659 , and as 
remarked (in the PMesopktcdi Traustuttons, 189S, 53) not 
much dependence can be placed on the accuracy of the hist 
figure 

The result of these expenments goes to prove that the density 
of the gas named helium u not less than 3 13, and that it hu 
the same chum to be considered a monatomic gas as mercury 
gu I or if It u a mixture, it must be a mixture of monatomic 

gases. 

As hydrogen was often evolved along with helium from 
minerals, it occurred to us that if a definite ratio could be f^d 
between the helium and the hydrogen evolved by the 'vction of 
acid, some idea m^ht be gained as to the valency of helium It 
would be as if, for example, hydrogen and chlonne were evolved 
separately from salt by sul^unc acid, instead of in combination 
by measuring each, the deduetton could be drawn that chlonne 
was umvalent Lxpenments made to this end showed, however, 
that from some minerals no hydrogen is evolved bon, 1 

sample of uranimtu tent by Dr HiUebnuid, contained no trace 


that all hydrogen is absorbed in leducing the uranic oxide to 
manous oxide The problem then becomes a complicated one , 
but w< hope to solve it by future expenments 
As yet but few expeninrats have been made with the object of 
Indncuig helium to enter into combination Lake argon, n u not 
attacked by o xygen in praenee of caustic soda under die action 
of Oe eleetne ittchaijp , mdeed, this forms a good method of 
rnoving all impunties other than argon Apun, like aijpn 
it h not afiected by red hot magnesium, and it u not oxidised by 
coppm oxide at a ted heat. 

As heimm is evolved from cliveite and similar minerals at a 
red heat, an attempt was made to reaHorb it hy heatmg the 
pow d ere d mlneial to redacse in contact with the gas, but not to 
so high a tcmpeiatnie os that which had served to cause it to be 
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TAf Spt trum of Hthum 

Mr C rookes is nuking an exhaustive studj i f the spectrum of 
hthum and will shortly publish an account of his work But, 
as some of thi deductions to be drawn later depend on the lines 
bserved it is necessary here to add a few wf rds In geosnl 
terms the spectrum has already been desenhed The particular 
point to which attention la necessary here is that st least two of 
the Imea in the sptetrum of helium seen with i wide dispersion 
pnsm are couicident with two of the -ugnn hnis These occur 
in the red, and com|>nse ne if each of the two pairs of 
characterulic argon lines This oUervauc n has been fi^uently 
repeated, usmg for the purpose spectroscopes of different dis 
persivt jKiwer and throw mj, into the field both spectra at the 
same nme, with an excee lingly narrow ahl ami we may say 
that if not absolutely identiLvl, Uie hues -ue so near that it is not 
posvble with the means at our disposal to recognise any differ 
ence in position But the relative ixriUiancy is b> q> means the 
same One of the argon lines, rather (amt is rninetdent with 
the prominent red of the helium speetnim and one of the strong 
red argon lines is coinrulent with a feint red line in the helium 
speetnim 

Besdes these tw > there la s line in the orange red, which 


the capillary tube 

It may alio be of mtereat to slate that, accordmg to Kunge’a oh 
serv-ibon, the bnlluuit yellow line of hebum is undoumedty a 


must also be noted that one of thahnea is very feint , the other, 
more refrangible, la immensely brighter The distanos. Judged by 
eye, uipeaa to be about i/soth p^ of that between the Imes D| 
and D« of sodium Accurate mformation on this last pomt may 
be looksd for from Mr Ciookea, Mr, Lockyer, and from many 
others who are interested m the probable occurrence oi this 
element m the sun ^ 

III General Contbtstom, 

It cannot be doubted that a clcce analogy exists between 
argon and hebum Both rtsMt sparking with o xy ge n in 
presence of caustie soda , both are nnattacked by red hot 
magnewum j and if we draw the usaal inference from the ratio 
^ Pi«f Hab and Or Hugtiai have icomtly ebMrved ihvt the eehr Hns 
I^aiilaiadoablet, (yf KTJMH •»), 
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between their ipecific heete et coutant volume end at c<«*taot 
preewre, both are roooatomic neat. Theie propertiee un 
doubtedly plaoe them in the eeme Aemicel chM, and differentiate 
them bom «B known element!. 

Althougb onfaiim u divided on the predee ngnlficance of the 
ratio of heatf, i *66. it appcMit to be most probable that 

in all caaee, aa in that of meicuiy, tUt ratio points to the 
monatomieitjrof the mdecnle If we aiNine thu iwovitionally, 
it follows that the atomic weight of baUnm ii identical with its 
molecular wcfoht. The molecular wc^ is twice the densUy, 
for the molecular weights of gases are compered with the atomic 
weight of hydrogen, taken as unity) hence the atomic 
weight of hehum on this asnunption is a 13x3x4 a6 But 
again we assume, m making this calculatioa, that hehum is a 
sin|^ dement, and not a mixture of dements. Before dis- 


for in the properties of ai|mn, for those of helium hare not as 
>■01 been Mifiieiently Invertigmed. 

We know from countlen esamides among compounds of 
hydrogen and carbon that increase in molecular weight is 
accompanied by nae of boiling pomt i and it may be statM as a 
proved tact that a polymende has always a higher faoihng pomt 
than the simpler molecule of which thie polymende is formed 
Among the substances germsin to this inqmry, oxone and 
oxygen may be cited , the complex mo l ec u le of oxone is shown 
the higher tempeisture at which it boils. It might be con i 
eluded with certainty, therefore, that A|, could it exist, should 
have a higher boding point than A, 

Next, U is genersUy the case that the boiling pomt of an 
dement, provided it has not a com|dex molecule bke that of 
sulphur and phosphorus, is lower, the lower its molecular 
wmght. There are the well known instances of chlorine, 
bromine, and iodme , but if it be objected that these all belong 
to the samegronp, we may dte the cases of hydrogen, -343.5“ . 
nitrogen, - 194.4* I ond oxygen, - 183 y* , and we may add 
chlome, - 103 * If argon possMsed the atomic weight 30 
and the molecular weight 40, it 11 probable that lU bothng 
point would lie above that of chlorine, instead of, aa is actually 
the foot, at - 187”— below that of oxygen, ^t, it may be 
objected, the bculing pomt i» deteimmed, not by the molecular 
wdght, but by the density It may be ureed that the density of 
*rg«i ia ao, and that its molecules, like those of oxygen 


the excess d' nitrogen therefore occurs ia the free state. 
Smulsrly, the ocennenee of Aee oxygen is due to Ae fact thet 
some lesuains over, after oil or dmost oU the readily coddised 
sobatanoea have already united with oxygen. If then exist 

to »o ~,i. w-d a. 

Now if sigon possess the atomic weight 40, then a ao place 
for it in the periodic table of the dements. And, up to now 
then u no exception to this orderly amngemeiit, if tW donbtfol 
case of tellurium be excluded Rayleigh sad Kaiany^ve diosm 
that the high density of argon can hardly be accounted for by 
supposing that molecules <m A^ are mixed with mdecules of A^ , 
and excluding as untenable the auppoiition that aigoo is a 
compound, the only lemaoiiiig suggesbou is that it is a mixture. 
No attempts base as yet been mede to test the correctness of tha 
idea ; but experimenU have alnedy been started which, it is 
hop^, will throw light on this qaesdon. 

Tlie density of argon is too high > lo ll* pluce m the 
periodic table, between cblotine and potassium, its density 
should be about 19 and ib atomic wei^t 38. We mi|^t 
expect the presence of another element inth a density of 41 
and an atomu- weight 83, to Cdtow bromine, as argon 
follows chlorine , and tha element would probably also be a 
gas, since its density would be only a httle higher mn that of 
ehlonne. 

But here ue meet with a difficulty There are certain lines 
m the spectrum of helium coincident with lines m the argon 
spectrum There can be only one cxpfaiMtion, excluding the 
extremely improbable hypothesis, Which is not verified in any 
mitsnce, that two elements may give spectra containing 
identical hnes. That exphuatlon is, of course, that each con 
tains some common ingredicut , and there appears to be a place 
for one with density 10 and atomic iveignt 30, to lulow 
fluorine m the periodic table. The dennty of helium is, 
however, so low, that there does not appear room for any 


heavier aomixture, rather than increaMd by removal of a 
lighter one 

Such ate the problems whieh now confront us Until more 
experiments have thrown further light on the subject, we 
regard it as labour lost to discuss tbe relations of these curious 
elements to others which find their proper place in the penedic 
Uble 


objection is obvious , If thu were so, its boding point should he 
above, and not below that of oxygen 
These considerations cannot, of course, be accepted as 
evidence, but merely as corroborative the concluvoo as I 
reside the monatomicUy of aigon. If they wply to aigon. 


single elements or mixtures of elements 7 But before discussing 
It, let us consider another queMion How does aigon luppen to 
occur in the au and helium only in minerals 7 Why u behum 
not present in air 7 A satis&ctory answer to thu q^uettion u, we 
think, contained in a paiier by Dr Jtdnutone Stoney (Ol«w 
Mrmt, 1895, Ixxi. 67) lie there shows that were hydrogen to 
be present in sir (and it might be present, in spite of the oxygen 
with which it could be mixed, for a RntU quanbty would surely 
escape combination), h would, in virtue of the velocity of lU 
oom proper molecular motion, leitwve itself from our pluet, 
and emigrate to a celestial body poMcsdng sufficient gravitational 
attnctfotttohokliibst Dr Stonejssuggests this explanation to 
accMint for foe absence of an atmosphere and of water vapour on 
the moon, and for foe pteaence of an atmosphere of hydrogen 
on the no It would also account for the abience of helium in 
^tatmoaphare, and for tha preaenee of the chroma^j^enc hue 
DV Of OPurae if ho eUeieat can fiwm compounds, or if it u 
sliM^liy ^ds, u helium appears to be, it wUI, like 
kyuMtA and beUum, be fbnwi on the tauth 
'Ifp Inernat of these gssas would fovour their existence in 
f^ Blue sta*. And ugon exiM In the atmos|ffiere, predsdy 
b e cO isk terns no compounds, Steilariy nitrogen is a con 
•^uM of nir. because in the int place those elements with 
which it cu mb i ues directly srr comparatively rare, and abo 
beeantu|Mft compounds are jnaatfy decomposed Iqr water I and 
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UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE 

Sia lutiAN GoLDsstlo has been elected \ ice Chancellor 
of the University of London, u succesdop to Sir James FUget, 
who has resigned 

Th» new Dtriftory of the Department of Science and Art, 
which has jusl come to hand, contains foe regulations for 
Organised Science bcbools, previov^y referred to in these 
colurana Among other matter new to the Dun/fty, and an 
nouncementi, of changes, we netjce that a new method of 
according the Naticmal Sdiolarshipa is in eontcmidattoB. The 
change will not uke effieet until tbe Session 1896^, and 
due intimation of its nature will be given The tyllabas of 
Tractical rione and Solid Geumetiy oas been rocast in the 
elementary stage, in the duectitm already noted, and new lylla 
buses are given for Inorganic Chemisttyi theoretical and prac^. 
Geology, and Fhyriography It is not Clear, however, whrther 
the imestiotu to be set for the examinations next May be 
based upon the new or foe old ^Ushuses. 

At the ordinary quarterly meetum of the Royal College of 
Fhysiciaiu of London, held on Thursday last. Sir Knasell 
Reynolds, F R.S , In the chair, the ibOowing ^tlemen were 
elected ofiicers of the CoHm —Censors, ^ Wilham II 
Broedbent, Dr P H Fyu-^ifo, Dr T Whipham, 


i.'UHwwijiar j jnuiar inomson, irr 
Taylor Plimpton ; materia mcdica 
Lander Bninon, F R,S,jD|. Jfoinii 
PbUlips, Dr Frederick WlflUs, 1 


llUim Munkt examiners— ebet^trv jjBd 
tfr Charles E. Groves, F R.&v Mr wfR. 
Ular Thonuon, Dr Samuri KiimL ^ 
materia mcdica and phofm^, Dr T 



August i, 1895] 


NATURE 


m 


e to B Mi t M y UoMlur, Mr. F Gjnner Futons, Mr P Qialmon 
MkdieU I okmentaiy pIqrtUofif , Dr H Lewli Jomtt t phytlo- 
Dr Vineait a Outk, Dr ThomM OUter, Dr Frodcriek 
wTMatt I nwtomjr, Mr Chtrlw Stonhani, Pm G Dancer 
Thaw ) medical anatomr and pilndptet and ncaetfce of medicioe, 
Dr. Pl^ T Hendey.Dr J Bunn Yeo, 1 > G. Vivian Poore, 
Dt. J Mitdiell Bruce, lx Frederick Taylot, Dr Stephen 
M acke n t ie , Dr Wiliam Ewart, Dr Sennou J. Shaikey, Dr 
I, Kingston Fowler, Dr Kobert Saundby | nudanfcry, ut J 
Baptiste Potter, Dr J Watt Black, Dr Peter Horrockt, Dr 
Walter S A. Griffith i tmsical anatomy and pcindples and 
practice of toigery, Mr John Langton, Mr J N C Danes' 
CoUsyt public health. Dr Charles H Ralfe, Dr William 
Faiteu, Mnrehisoa Sdiolarship, Dr F Qiwlwood Turner, 
Or Samuel H. West. 

Wt gave last wedi the names of the Research Scholars 


coast, the time of maximum is ih. pim., which is muck aulier 
than for the adjacent inland or the no r them part of the c oas t . 
In general, for the inland north-east dNkiHu b ah p.m., and 
thm u a r e tar di rtl en with both weitem Itad southern p — ^ — 
In January the maximum hourly wind f 


V informed that the following 

scnoiBn, a{^iaiinea m 189^ ha^e forwarded satisfoctoiy repute 
of their wim during the first year of tbdr scholarships, which 
have accordingly bea renewed for a second year 


t C E 


J tmh 
R. Buttle 


I A UeCleltend 
F J A MClUttnck 


I Place of Study 

Unlvenity of Edinburgh Umvenuty of Vienna 
UalKnity of Olaeoow Unlvenity of (ilaagow 
UnlvcTHty of Abo^n Untvmlty of WOrifaiirg 
Universty CoUege, ' 

HrUiol Unlvenity C ollege, 

Yorkahire CoUul Leeds 1 Umveruly of Muntt.h 
Umvenuty Cwage, 1 

Irverpoul Unlvenity of Ltiptig 

Umvenity CoUege, 

Luuden Umvenity College, 

Owene CoUege, Man 1 

chaatar | Oetane Lnttege 

Duibam CoUege 4f 

Scieuoe Durham Colirge ol 


Queen • College, Oalwa) Osreoa Collm 
Umvenity at Toronto Umvendly of Ldpag 
Dnlhousia Univeruty, 

H^iaa, Nora Scotia Conwll Umvenity. 


SCIENTIFIC SERIALS. 

AmtritfM iftUtroktiuU f mht a l., July — The 
distnlmtiaii of the maximum,^ ndnimum howly 


Name of Scholar 

Noui^iating Iiwtiiiiiion 

Place of Study 

H W Bolam 

J W Walker 


Univeivity of Letpog. 

Vnivenltim of Lciiaig 

J F. Myem 

K C. C Balv 

Yorii^ Cbllete. I-e«U 

(jnivenity Cwege. 

end St Andrew. 
Unlvenity erf Stra«buts j 

Loodou 

Vniw|^ College, I 


coasts, dccroadng with southward progreai, udiHe the inland dis> 
tnbntion shosrs a maximum of ten to Uilirteenmiles per hour over 
the Greet Plains. In July, the maximum huntly wmd b eleven 
to thirteen miles on the Atlantic ccaat, whim on the North 
Pacific coast there is a very small maxiiiium (eight miles), but 
this IS eonntertalanced by the very htgjti vdocTte of eighteen 
mites per hour on the central Cahfeniian coast. A reference to 
thesnnd duuts shows the prevaihiy conditions much better than 
any verbal description can do. 

BuUttin ef tk* Amernan liatktmatkal Stettty, No 9 
(Tune 189^ New York).— Mr J dePerott gives a very mteretting 
sketch of Euclidian anthmetic in connectioii with a notice of the 
bte M StMltjm* contribution to the Aimalit dt la FaculU dts 
Scutues dt Toulmst, vol iv , entitled “ Sur b thdone des 
nombres.” M StielUet had it in contemplation to write an ex 
tensive treatise on the theory of numbers, but unhappily his 
weak health and final untimely death p^ented hb getting 
beyond the proper noticed by Mr de Iferott This paper is 
devoted to a gmtly generalised form of Euclid's work “ It 
does not Insist on the defimtion of number, nor on the laws 
whmh are at the base of the operations we pe^rm on numbers, 
but passes immediately to the exposition of the chief properties 
of the least common multiple and the greatest common divisor 
of numbers. Poinsot svas the first, I think, to whom it 

occurred that the course could be reven^ ” The resulu are 
expressed in a very symmetrical fomf by the author of the note 
—Mr G L. Brown writes a short note on Holiler’s theorem con 
cemmg the constancy of fector-groups, and Prof h Morley 
a like note on the theory of three dmilar figures. The theory 
has lieen recently given in the sixth edition rt Casey’s " Sequel 
to buclid,” siuf also m the second edition of his Conics.” 
Prof Morle) beheves that something is to be mid m fevour of 
an appropriate analytic handling of the theory, and gives here 
Mime preliminary equations in a convenient form. 

BoUettmo dtlla Stnt/a Sismeiogicd ItaJtana, 1 , 1895, 

3 — Microseumogmph for continuous registration, by Vnf G 
Vicentim (see p. 178 )— New tm of seismic photochrona|mifo 
and iu appUcauons, by A. Cancan! A descnption of an 
instrument oy which the fece of a chronometer is photographed 
at the moment of the shock or of the arnval of long poriod 
pulsations from a distant earthquake —Review of the principal 
eruptive phenomena in Sicily and the adjacent islands during the 
four months Jannary-Apnf, 1895, by S Archidiacono —The 
Viggianello (Basilicata) earthqu^c of May a8, 1894, by M 
Baiatta An account of an interestiiw tectonic eai^nake 
The roeboseumal area, which is elliptlcaTand only about 17 km 
long, IS restricted to the northern slopes of M PoUmo. This 
group of mountains represents the northern half of a vast 
ellipsoid of dolomites and limestones, traversed by great 
fractures, which, if produced, pass Jhrou^ Kotonda and 
Viggianello, the towns moat dama^ by the shock —Notices of 
Itatlan earthquakes (Februaiy-Apnl, 1895). 


a based on the Signal S 


VlriOQS W&TI» 

these (i) the ttow of niaKimnm wmd and^ (a) 

hourly wind, in EHtet pte hoar There b no giwt regularity in 
the time hm occnnence of the strongest wind 1 in January it 
occuM on the Atbntio coast fiom ah to 4b. a.in., and on the 
Ibeifie osast it b leteided to 6h a.a. On the Gulf of 


there windVbost ahT b btitnde 45*, bat 

... ^ ..... tudflln bbtiiA* 

Sh. p.«. 
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witbMffiwkMlptdflieefM'b feffirded.'^aiftB b lati^ w'the 
hour btUnigad tow, p.«. In-toe aostheni part of toe Paofic 


SOCIETIES AND ACADEMIES 

Paris. 

Academy of Bciencek July aa.— M hlarcy in the chair — 
' mpMitio- * — 


Heeeatchee on toe compiution of napes from the piiBcipal 
French vines, by MM Aimf Girsid and L. Lindet— On ^ 
osmotic phenomena produced between ether and methyl 
alcohol across dUbent dupbrsgiasi by M. F M. Ra^alL Ills 
found that with ether and metl^I alctool on the resp^ve si^ 
of a diaphragm of pig’s blaader, toe methyl alcohol pusses by 
osmotis to’m ether tide. Tlw bladder membrane appears to 
bo impenneable to ether , even with mbctoito toe transference 
b always of met^ alcohol towards the side where it b M lefo 
concentration Eacactiy toe reverse occurs w]th a vidptoiaad: 
caoutchouc raembrane, which is impeijgieahle to methyl akohtd, 
but pentisahle to ether The expetfanents show (k) 
oatocM between twb determbsd liquidt may not only vary 
much b energy, bat even ebabee its sense with the nature of 
toe diaphtagra j (•) that the oeseotlc aeoveraent of subtUpces 
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ocr ihi. diaehn^m nuj l>e *hwlDt«lT indepenilent of thdr 
moltrulir wcuhts and of their «oii<litloa aa dmolved nibataMc 
or s huit — ^Action of pheiwl iaoefaMtc on lome actdi and 
cthircil Mkha, bv M A Hallaa.— M Retma waa elected 
C irreapundant of the Anatomy and Zoology Section in anecea 
«i ji t > M Carl Vogt -Abnormal ae&actiona at the auiAca 
uf aattr, by M Ch Ihifbur Attettion la directed to a source 
of irmr dtw to irregular refraction dMiaed by diffhrencea in 
temperature between water and air immediately abate its surfteei 
which may arise in taking the latitude or aetermining time at sea 
— On static or dynamic explosive pote ntaJa , by M R Swirnge 
dauw According to the expenmants des CTibed, the expkidte 
11 itential between two poles shielded from ultra violet radiations 
is not appreciably diminished hy vtiy small arul very rapid 
variations e^ potential -On a phosphoMscence phenomenon 
ohteined m tuba containing rarefied mtro^ after the passage 
of the electric discharge, by M Oaatdn S^y In presence of 
vapours of stannic chlo^e, the author fimla the light eimtted 
from a nitrofm tube to be rose ooltwred during the discharge, 
and milky white fur some 10 to 8a leocmds after mterrvjiuun of 
the current — On the electromotive force of the Latimer Clark, ‘ 
Oooy and Daniell sumdards, by M C Limb The values found 
by the author s method for the elements at O* C are Latimer 
Clark I 4535 volts (ahsolute), trouy i 39*8 volts (abs ) Daniell 
fFlemuig type) i 0943 ) — On Natterer s tubes, by M 

Gouy — On anlwdious crystallised niangsnese sulphide by M 
A. Mourlot Cijstallived sulphide id^tical with olaiandtMe, 
has been iibtainM means of die electnc furnace Small 
cubes or transparent derived octahedra of a greenish shade are 
obtained They have the denvity 3 92 and hardness 3 J to 4 
— On some iironerties of comhfcislinns of femnis chlonde and 
nitric oxide, by M V TboBias The expenments detailed show 
that the three compounds obtainqfl bv the author m the dry way 
poasess no appreciable tension of dissociation at the ordinary 
temperature, snd hence differ front the compounds obtained in 
soltuion fay M Oav —On sime aUcalme phosphides by M C 
Hugot —Specific heats < f supviftised formic and acetic acids 
Modifications atiplied to Kegnault s themKxolonmetcr t enable 
the determinati XI of the snetifie heats of a laigt number of 
superfused liquids by MM Msssol and Omllot The 
splciiie heats « formic and acetic acids in the sohl state 
art rauth greater than iheu specific heats in the liquid 
state The specihe heat in the liquid state dunmishes with the 
temperature AVhen superfiised, the stoific heal is slightly 
augmented, hut remains ( f the same order as the specific heal in 
tbe It juid state —Synthetic fornuinon of mtresalcohols by M 
Louis Henry -Oxidation of inactive campholenie arid by M 
A Behai —On the consUtution of vegetable albumen ml sub 
stances by M fc Heurent Infiuence of respuatim n the 
votumetne trace of the bmbs by MM A BmetandJ Courtier 
— Modifications of the heat radiated produced by faradisation, 
by M I Lecerde An account ofthe local nse in temperature 
produced in animals by electne cxcitati m and its eflect on the 
general temperature — ^Aggravutiun of the effects of certain 
microbe 1 ucinei bynheu passage through the liver, by MM J 
Teiisier and L Oulnanf— A contribution to the histclogyof 
nmeellulat glands, by MM T Konsfler and A Oruvel — On the 
evolution of the magmas of certain Im^bole granites, 1 y M 
A Michel Levy -On the fust alccdiol thermometer used in 
Pans, by M 1 Abbe Maxe 

* BRRUIf. j 

Phyflologtcol Society, June 74 — Prof Munk, 1 ru>i lent m 
the chau —Prof Bogmski reported on expenments made m 
codjuDCtion with Dr Sommeileld, oa bile Rom ii> children 
Analysis showed that, in comparison with the bile of adults, it 
centamed more water and mucin and lessjNie sails It contamed 
no urea or ethereal sulphates and in the case of children who 
bad died of diphtheria it was ftte from bile salts hxaminatiim 
irf the urme of children sufifcnnft various fiirms of nephnds 

showed that it conUmed on abnoiually latge amount ofsanthin 
compounds, which could not be fccountcd for bv any breaking 
down of epithelial cells or tdood corpuscles Dr Benda dm 
Knbed lo^tudinal hands m the mucous membrane of the true 
vocal cords of man which cauM conesponding furrows in tbe 
tuner side of the cpuhelwl layer They can be readily broiMht 
inlo new by the removal of the epitfaeliam by macerating in dilute 
acetic aotd The bands are shorter than uie vocal cords ain 
are panted at each end Kaiyc^aiietie cell division can often bo 
seen taking (dace m the epithelial layer. 
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June 21 —Prof du Bote Reymond, Preiidaiit, in the chair — 
Dr Schnls spoke on the anatomy of unstnated imtaetee m verte. 
brates He finds that thw consist of elongated eelli, pomted at 
each end, whose lep^ te very vanaUe in dittrelit 
Each cell consists of fibrds imb^ded m a highly r^iactive mtei 
fibnllar substance and of gnuiulra and a nimletis in the middle 
of the cell with two nuclear bodies Two nnclm m one cdl Were 
only seen once among thousands of prepantiont The fiboM 
mterlace with each other The separate cells ate not held to 
gether by any cemCnt substance, W by protoplasmic threads 
and tuanchev The transverse stnatum deacnbed by many 
observers appears to be due to a wnnkbng of the cell resulting 
fiom incomplete exteneioa after havum been contracted Nerve 
fibres are very plentiful With methyls bine, gidd chlonde, or 
by Ctolgi s meihud numerous osngl^ celts can be brou^t mto 
snew, firom which short branches ord distnbuted to the mnscle 
cells In addiuon to theae nnmeroiu nerve fihnls can be seen 
ending in minute bulboos swellings which are apfdied to the 
muscle The nerves an. sensory as well os motor — ^Dr 
Cohnstein reported expenments on injecting solnbcos of sugar 
mto the blood vessels, in support of his views on the formaaon 
of lymph in opposition (o Heidenham The results srete the 
same as c n the uijecbon of salt solutions The amount of sugar 
in the blood rose and fell very rapidly, whereas it rose and iw 
very slowly m the lymidi The maximum of sucar observed in 
the lynroh was iqual to the miximam met with at an earber 
stage of the expenment in the blood The sohd constiluente of 
the blood became lesa after the injecti m, and then increased 
slowly to the n irmal , in the lymph, on the other hand, they 
increased at hrsl and then became less After the mjcction of 
sugar the bUx 1 capiUanea of a frog’s web were considenbly 
(iiiued and the ein^stion quickeneiL Dr Ccdinstein interpreted 
these results as mdmtmg an initial passage of water from the 
mtercellulsr spires into the blood veuel^ followed at a later 
stege by a return filtration into the lymph. Me hod also observed 
a diminution in the secretion of bile after the injection of sugar 
and attnl uttd this to compressian if the bile capillanes resulting 
from dilatation < f the bl od capillartes 
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* THE STUDY OF INSECTS 

A Manual for the ^tudjfof Insects B) Pro£ John Henry 
Comstock and Anna Botsford Comstock. Vp 701 
(Ithaca, N Y Comstock, 1895 } 

T he present work is very much on the same lines 
as Dr Packard’s well known “ Guide to the Study 
of Insects,” though somewhat more popular, and deahng 
still more exclusively with North American entomology, 
of ubich, on the whole, it furnishes an ijdmirable com- 
pendium. It u got up in a \ery attractive form, and is 
crowded with illustrations, the woodcuts bemg chiefly 
fiom engravings from nature by Mrs. Comstock. 

The first chapter is devoted to a brief expknauon of 
the prinaples of zoological classification and nomen- 
clature, in the course of which w e meet with a system 
of trinomial nmnenclature for sub-speacs, or consUnt 
varieties, which has not hitherto been much patronised 
b} entomologists. Thus, with reference to a common 
American swallow tail. Prof Comstock writes 
“ This name, Jasomeuies gtaucus, is used when re 
feiencc is made to the species as a whole But if one 
wishes to refei to the black form alone, it is distinguished 
as jasomaetts elautus glauius , while the >cllow form 
IS distinguished Jasoniisdes gUtuo/s tumus” 

Surely this is too complicated and clumsy a system 
foi ordinary use ' 

The second chapter deals with “ Insects and their near 
iclatiies,” and includes i brief definition of the branch 
(01, as It IS more commoni) called m England, sub 
kingdom) Arthropoda, and a table of the four classes 
Cnistiueii, Arachmda, MynapcuLi, and Ilexapoda, or 
insects I he Cruitaiea and M^napotia are very bnefly 
noticed, though a few typical forms of each are figured , 
but the Armhmda receive more ittention, the orders 
.ind pnnapal families, especiall) of the Araneida, being 
biicflj discussed, with notices of their chief peculiarities 
and habits As an illustration of the author’s style in 
the more popular parts of hn book, as well as embody- 
ing a cunous phase of cannibalism, we may quote the 
following passage from p. 34 - 
“I'lg 33 represents the large egg-sac of one of the 
cobweavers ThisiS made in the autumn, and contams 
at that season a large number of eggs -five hundred or 
more Tlftse eggs hatch earl) in the winter , but no 
spiders emerge from the egg sac until the following 
spring If ^g sacs of this land be opened at difforent 
times dunng the winter, as was done by Ur Wilder, 
the spiders will be found to increase in sit& but diiqmish 
in number as the season advances In HKt, n strange 
tragedy goes on within these egg sacs , the stronger 
spiders calmly devour their weaker brethren, and m the 
spring, those which Survive emerge sufficiently nounshed 
to fight their battles m the oultside world.” 

The remaining chapters are taken up with a sketch 
of the seventeen orders of insects admitted by Prof 
Comstock, with sfieclal, and indeed almost exdusive, 
reference to the North American speaes. TMese chapters 
differ very much in length and importance, the space 
allotted to some of the smaller orders being barely a 
couple of pages, white rim diapter on Lepidoptera alone 
occupies neaity a third of the vohime 
NO. *1345, AOL. 5 *] 


The interest of the book is tnuch enhanced by the- 
illustrations i and in speaking of the Metnhracidee, one 
of the fiumlies of Homopteroy Dr Cwnstock observes ' 
“ Nature must have been in a Joking mood when tree- 
hoppers were developed ” , and the row of “ odd fetlosra” 
at the foot of p. 154, tfhere this observation occurs^ felly 
bears out the remark 

But It must not be supposed that this book is too 
popular to appeal to serious students , &r from it. Some 
of the smallei’ orders of insects are, indeed, passed over 
with but slight notice , but in the larger ones, we meet 
with elaborate descnptions of structure, and dichotomous 
tables of the principal families, which are afterwards 
discussed In greater detail, and in most cases one or 
more of the representatiye American species are figured, 
frequently writh transformations. 

Although, as a rule, America suffers more from insect 
pests than Europe, yet there seem to be exceptions which 
we should hardly anticipate. Thus Profl Comstock in 
forms us (p 103) that “ The earwigs are rare in the North- 
Eastern United States, but are more often found in the 
South and on the Pacific coast,” and the native American 
cockroaches also are regarded by him (p 106) as harm- 
less, the destructive species, as in England, bemg alt 
imported infects. Among these, he mentions the “ Croton 
Bug,” as he calls Pkyllodromta germamiA, as infesting 
the vicinity of the pipes of the water systems of many 
of our cities ” In England, this species is particularly 
numerous in bakeries 

I'ndei the lulgondtr (Lantein flics). Prof Comstock 
rcfcis to “the fact that they are phosphorescent,” ap- 
parently being unaware that the statement is very gregtl) 
doubted, though it is perhaps premature to say that it 
has been actually disproved 

A great many figures of neuiation of Leptdtptera and 
other insects are given, all numbered according to a 
uniform s>stem which Prot Comstock has adopted 
from Redtenbacber, with modifications of his own,’but 
which IS unfortunately not fully explained in the work 
before us. 

Pnglish names are given to most of the insects noticed, 
some of them being rather grotesque. Thus, at p 374, 
we find a figuie of “The hirstborn (.eometer” {Brephos 
snfans), with the explanation on the followii® page* 
“ As this IS probably the most pnmitive geometer occur* 
nng in our fauna, we suggest the popular name Firstborn 
for It.” This IS not the first occasion on which we have 
had occasion to animadvert on the introduction of crude 
speculations on the course of cvolutioD, as if they Were 
estabbshed or probable facts 

It 18 perha^ worth noticuig that Profl Comstock 
places the Lepidoptera between the Myrmeleonider and 
the Dtptera. He has a peculiar claasifiwion of his own, 
which we have not space to mdicate in derail , but h« 
makes the Heptalidtr and Micropterygtdee a separate 
sub-order under the name of Jugedee, and after it he 
places t^ Frenatu, in which he includes all the re 
mainiag /sttndies, commenciikg with the Mfgalopygtdte, 
FsytM^, Cosstdee, See , .snd ending wnth the “ super 
frUBily” SmturtsHnOy the “fen^hes” Laeosomida and 
iaM«to»»#hdi»”(ap|«roBtly net referred to any “super 
femily”), ind the butterfli^ includihg the “super-families” 
Htsperium and Pa^ionina, in a reversed order, terminat- 

Q 
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mg with the Nymphalidae, tub-Cuniilgf Sufyniue In the 
butterflies, Dr Scudder has been d^y followed. 

The foinity Papiliomdct supphes Hf with on illustration 
that the book is only written ppnnanly for American 
Students , for the Paptliontna an i^tmguished by the 
black ground colour, the tail, and*iln nve branched r^ius 
of the fore wings , and the ParmttHbut by the white tail 
less wmgs and four branched ndius, characters not 
universally exact, though amply shfficient to distinguish 
the North American forms j 

A curious fact is noticed |by Prof Comstock with re 
ference to the Garden Whites He tells ys that the 
native American speaes — Ptem citrate* and Pontta pro 
todtu—haMK both become greatly lessened in numbers 
by the increase of the imported European Puns rapa 
Another curious fact nobced*by Prof Comstock is that 
the dog flea is the common flea of the United States, the 
true PuUx tmlans being comparatively tare while the 
importance of counter checks in agricultural entomology 
IS illustrated by the author’s remark “Nothing more 
wonderful has b^ accomplished in economic entomology 
than the subduing in California of the cottony cushion 
scale by the introduction from Australia of a lady bug, 
VsdaitOt which feeds upon it ’ 

We cordially commend Prof Comstock’s book to 
European, and especially to Brttish, entomologists for, 
although It IS written mainly for American students, it 
contams much which entomologists of other nations will 
And both useful and instructive W F K 


AORICUITURE AND^HORTICULPURE 
Ai(nculture, Pnuhcal and haenttfic By James Mum 
M R A C Pp 350 (London Macmilhn, 189$ ) 
Ap^aslture By R Hedger Wallace (London and 
Edinburgh W and R Chambers, 1895 ) 

Tke Horticultunsts Rule Book By L H Bailey Third 
edition (London and New York Macmillan and 
Co , 1895 ) 

P ROF MUIRb neat tnd presenuble volume is 
the latest claimant upon the indulgence of the 
agricultural public, the number of readers— and what is 
more to the point, the number of students — amongst 
whom IS undoubtedly steadily increasing Commencing 
with a discussion of the plant, the author speedily fills 
back upon the soil as the staple of his discourse, though 
parenthetically he introduces a chapter on plant food in 
the soil Then we get the inevitable section on the 
British geological formations, which has about as much 
relation to the living art of agriculture as -i list of our 
Icings and queens has to a true understanding of English 
history Drainage, irrigation, and other processes for 
ameliorating the soil are next discussed, and then half a 
cftien chapters are devoted to the important subject of 
manures Implements and machines are next briefly 
glanced at, arid the remainder of the book is occupied I 
by chapters on the chief crops of Brttish agriculture 
We believe that, well worn as the theme is, there is still 
room for novelty in the treatment of agnculture as a book 
subject, but Prof Muir does not appear to have hit 
upon It. t 

Live-stock constitute the backbone— the ^sheet anchor 
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—of British agnculture, and to omit all reference to this 
indispensable section of our greatest natimial industry in 
a book beanng the comprehensive title of the volume 
under notice, is a blemish upon the work No one 
would ever infer from its name that the volume is silent 
upon the great subject of sheep husbandry, which has 
become so inextncably— and we may add so advan 
tageously— interwoven with the arable farming of this 
country Nor would any one expect, in a book on 
“Agnculture, Practical and Scientific," to find no 
allusion to the milk pail and the cows that fill it, and 
no mention of the butter and cheese industnes The 
author recognises that agnculture embraces “ the breed- 
ing, feeding and management of all kinds of farm live- 
stock," but It IS not till the reader begins perusing its 
pages, thit he learns that the work “ will not attempt to 
deal with’ this part of the subject In this matter, the 
author had notwdy but himself to please, and all we 
venture to say is that the title of the lolumc should 
have fitted its contents A work on “agnculture ’ that 
Ignores live stock might feirly be compared to a treatise 
on chemistry that made no mention of carbon 

1 he part of the work that is best done is that relating 
to crops, and had Prof Muir chosen to confine himself 
to this branch of farming, he would not have acted un 
wisel> His skilful treatment of this section of the sub 
ject serves to revive the recollection of John Wilsons 
admirable work in the middle of the century But the 
most important cropping of all — that of grass land — is 
inadequately treated, though it is abundantly evident, 
from the few pages allotted to this subject, that the author 
might usefully have given more space to it at the expense 
of one or two perfunctory chapters which would not have 
been missed I he processes of hay making and ensilage 
are well desrnbed, yet here agam the idea arises that 
the author felt he was approaching his limits, and the 
result IS that he appears to exercise a restraint which 
we feel sure has operated to the disadvantage of the 
reader \ fe iture of the work that will be much appre- 
ciated IS that It reproduces in a handy form many of the 
tabular statements that have from time to time been 
published in the Journal of the Royal Agricultural 
Society of England Three dozen illustrations accom 
pany the text, and those of seeds are particularly note 
worthy for their fidelity 

Commending the book, then, for its trustworthy treat- 
ment of farm ciops, we may notice one or two features 
that seem to call for cntiasm The index is sometimes 
relied upon for the introduction of terms not given in 
the text Thub, “nitrification is indexed as dealt with 
at page 35, turning to which the reader finds the process 
described, but no name given to it, unless perchance the 
term “oxidation is iruulvertcntly used instead Other 
similar cases occur A highly important subject to 
formers, the temperature of germination, is surely 
awarded scant treatment when it is dismissed in the 
bnef paragraph “ Ihe temperature most fovourable to 
germination vanes in the seeds of different plants” 
Such frequent recourse is made by the author to the 
work of Lawes and Gilbert, that it is regrettoble he did 
not imitate the consistency with which th^ employ the 
term “ nodules to deftote the outgrowths on the roots of 
papilionaceous planu fhe repeated use of the word 
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tubercle can only lead to conituion espectaUy now 
that in contiection with bovine and other tuberculosis it 
IS so frequently heard at at,ncultural gathenngs Seven] 
peculianties in spelling, adhered to throughout dM work 
might in 1 new edition be brought into conformity with 
genenl usage examples are afforded in Ttilettm, Cecyd 
omyta CtntorAymkuSf Sitona Ckonopodtum, Clavtcept 
purpura 

It IS difficult to understand why the second of the 
volumes of which the titles head this notice has been 
prepared unless it be to find fovour with candidates in 
1 certa n specified examination the s^labus of which 
however the author tells us, has not been slavishly 
followed” The really valuable parts of the book have 
apparently been culled from the writings of five living 
agncultural authors whose names ire mentioned in the 
preface and who, if they turn over the pages of this 
compilation can hardly foil to alight upon much that 
they have seen before It is regrettable that the author 
did not cling to his guides throughout He would not 
in that else have said of sainfoin In aj^iearance the 
leaves resemble those of vetches but the blossom is 
more like that of red clover Apart from the worth 
lessness of such a statement as this it cannot foil to 
raise i doubt as to whether the author has ever seen 
a field of sainfoin Again with reference to lucerne 
we lead Like sainfbm it produces good crops for 
about ten years Where we would ask, is the district 
in which sainfoin stands for anything like this period^ 
What IS meant by the statement that sainfbm is much 
hardei than lucerne ’ The germination of a seed is 
described as the period parallel to the sucking of a 
young mammal and elsewheie we read nitnficUion 
goes on or acts more qwckly under r rcumstances favour 
able for rapid growth and in th s respect is parallel to 
gciinination Nothing perhaps indicates the character 
of the book more thoroughly thin the page of illustia 

t ons entitled Various Specimens of s ( itass Seeds 

AVe omit the name of the seedsman who piobibly 
would be sorry to claim that a seed of ryt grass fir 
example sold by him is d fferent from all othei rye 
grass seed 

The 350 pages of the book arc divided into no fewer 
than 70 chapters Inter atta i treatise on chemistry 
IS introduced with figures of a spint lamp and test 
tube t rom a chapter on Blossoms and their font 
tions we cull the following specimen of literary grace 

^\e aie apt to look upon them merely as objects 
created to feast mans eye with their beauty or his nose 
with their sweet scent” The language of the book is 
of an irntating style which is constantly in evidence 
from the grammatical blunder at the close of the pre 
fece down to the final chapter in which reference is 
made to whit the plant needs to live healthy It 
IS however only foir to add that at the outset the 
author writes It has been my endeavour to avoid 
errors 

The sub-title of Mr L H Baileys book—' A com 
pendium of useful information for fhiit gsowers, truck 
gardeners fionsts, and others —indicates its scope 
Ih a score rf chapters such subjects are dealt with as 
mjunous insects msectiades, plant diseases, fungicides 
lawns, grafting seeding storing of fruits and vegetables 
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the weather, add ntany other matters of practical interest 
It IS stated in the prefoce The contents of the volnme 
have been gleaned from many sources and whilst the 
^mpiler cannot assume the responsibility of the value 
of the many reapes and lecommendations he has ex 
ercised every care to select only those which he ton 
siders to he rehatde The result is a most valuable 
book and though intended pnmanly for Amefio&i 
readers it will none the less constitute a useful reftrence 
manual for horticultunsts in this country We notice 
with regard to potito disease that it is retommended 
to spray the plwts with Bordeaux mixture upon the 
first indication of the Wight It would probably be 
better to foBow the advice recently published by the 
lush Land Commission to spray before the appearance 
of disease, and thus employ the application as a preven 
tive rather than a remedial measure It is when the 
reader meets with such a remark as the marsh mangold 
or so called cowslip that he must bear in mind the 
Amencan ongin of the h lok There is probably no better 
work of lU kind 


OVR BOOK SHELf 

Kleitricat J aiortlory Notes ind Bortns Arranged and 
prepared by Dr J A Fleming !■ Rb (London The 
hlettrta m Pnnting and Publishing Co ) 

II IS now generally recognised that the best way to 
teach the rudiments of saence is by the natural or 
kindergarten method which aims at leading the young 
student to observe facts and phenomena for tumself and 
come to conclnsums concerning them The method iv 
ipplied easily enough to very elementary practical work 
and with the best results In the case of elemental^ 
woik in physics all the student requires to be told is 
what to do and he may be left to find the teaching of his 
results For instance it is only necessary to instruct 
him to find the weights of eoual bulks of different liquids 
and solids and the results or his experiments show him 
at once what relative density means This principle of 
letting the results of experiments suggest conclusions is 
undoubtedly the nght one for introductory courses of 
practical physics and chemistry indeed almost the only 
information that need be given to the students in the 
laboretoiy is how to set up their simple apparatus and 
what to do with it nothing ought to be said about what 
they arc going to prove or the expenments lose their 
value of developing the fiundties of acute observation and 
intelligent induction from the observed facts 

Advmred work in physics and chemistry offeis 
difficulties to the extension of the scientific method of 
observation and induction The time spent m the 
laboratories is far too short to enable students t> re 
discover the more mtneate laws md relationships for 
tbemselv^ however admirable the mental training of 
such researches may be and if the instruments are all 
trranged so that it is only necessary to press a knob to 
make them act and obtain a result, the value of the 
mechanical observations then made cannot be very great 
The difficulty of applying the scientific metn^ to 
physical laboratory work is brought out by the volume 
before us The vWume contains twenty elementary and 
twenty advanced exerases m electrical measurement 
Each exeteise consists of a six pa^ sheet, two pages 
of which §n occupied with h condensed account of the 
theoreucal and pq^cal mstiwctions for performmg the 
paiticiilareiqieiimenr while the remaining pages are ruled 
up m lettered columns to be fined in by the student with 
the results of M observatioas What the student does 
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IS really to test the accuracy of formuLe, mostly arrived 
at by theoretical considerations , the work is therefore j 
purely deductive, and not inductive Yet it is difficult to 
see bow to mAe the work covered by these notes 
anythin); but deductive , certainly no better system (K 
teat hinff practu ally the elements oif electrical engineering 
has so MU- been developed 

By means of Dr Fleming’s notei and a little oral 
assistance now and then, tfe student will be able to 
perform instructive experiments and will be taught to 
observe closely, and to reeprd his results neatly The 
method followed facilitates the work of the demonstrator 
and the student, and enables a large amount of practical 
work to be earned out in a comparatively short time 
Mtcrobts and Disease Demons By Ur Berdoe Pp 93 
(Swan Sonnenschein and Co , 1^5 ) 

Under the above sensational title the writer discusses, 
or rather atUcks, the anti toxin treatment of diphtheria 
It IS difficult to undernand what has prompted the pro 
duction of so prejudiced and, we regret to say, unscientific 
comment upon this subject We most emphaticallv take 
exception to such expressions as “scientific ouaclccry, 
and others of a similar character, being applied to in 
vestigations of which, although the therapeutic value may 
be as yet a Question of opinion, undoubtraly mark a new 
step forwnra in our endeavour to unravel the problems 
surrounding disease ^ 

We have no intention of discussing Dr Berdoe s views 
m detail, but we feel ourselves call^ upon to refer to 
one statement, because the writer has used it as a vantage 
ground for his moat savage attack upon this method of 
treating diphtheria We refer to the death in Brooklyn 
alleged to have resulted from the injection of some of 
the anti toxin Several paces are devoted to a detailed 
account of the incidents of the caste, and Dr Berdoe does 
not hesitate to designate it is ‘ sudden death from anti 
toxin ” This, however is not the view of the Brooklyn 
Health Department, or of authorities in the Bactenolcwcal 
Laboratory of the New York City Board of Health, in 
both of which institutions the anti toxin used was sub 
mitted to a very careful and exhaustive examination, and 
the official opinion given that it was not responsible for 
the death of the patient 

The case for or against the anti toxin treatment of 
diphthena is not one which should be approached from 
a party point of view, and such prejudiced, vaporous 
effusions as Dr Berdoe has permittra himself to indulge 
in, will never take any part in deciding the question of 
Its effiacncy 1 o arrive at any such positive conclusion 
IS of necessity a matter upon which time and expenence 
can alone give the final verdict, and its discussion should 
only be entrusted to those who are capable of approaching 
the subject in a scientific and judicial spirit 

Menguyu mu tsi, or, Munoirs ike Mon^ Encamp 
mints Translated from the Chinese bv P S Popov, 
Russian Oeneral Consul It Peking 580 pp (^Memoirs 
of thi Russian Geographical Society, vol xxiv 
Russian ) (St PetersWg, 1895 ) 

Thie is the work of two Chinese men of science, Chjan 
mu, or Shi chmu, author of a history of Jinghiz khan s 
conquests, and Kbe tsyu tao, author of several geo 
graphical works, of which the description of the nortnem 
Mrderlands is best known It was jHiblished in China 
m 1867, and consists of two parts a description 
of the different tnbes and confederations into which the 
Mongols are divided, with short notes on the extent of 
the territories they occupy, and i£oit historical notices — 
the whole covenng only about 160 pages of the Russian 
edition— and a great number of most interfisting foot 
notes, which cover more than two thirds of the volume, 
and contain a great vanety of miscellaneous geographical 
and htiMVKal information 
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LETTERS TO THE EDITOR 
[The SAiar dots not kaU ktmsalf restansibU far apmtans ax 
fnssad iy its carrupomUnis Naititr cast is undartaia 
ia return, ar ta carraspand with tie tarUers af, rajaetad 
manusen^s tutanded far tku ar asty ether part af Matuxb. 
Na natue ts taken of emanymaus cammunuattaeu ] 
University of London Election 
I 11111 read the letters which Mr Bennett, Mr Ihiscltun 
Dyer, and Prof Kay Lankester have addressed you on the 
subject of the Univerai^ of London, and much regret that my 
fhendi whusc opinion I value so much take exception to one 
paragraph in my tetter to Prof Foster I do not wish to seem 
to treat their views with any want >f respect, and perhaps, 
therefore you will allow me to send a few lines in reply 
They all cntieise the sentence in which I state that I should 
endeavour to maintain the right of Convocation given in the 
Charter which expressly provides that no alteration should lie 
made in the cmstit ition of the University without the assent if 
Convocation 

Prof Kay I ankester sayi, that “ Sir John I nbbock has 
adopted and made himself the leader of this extraordinary and 
fantastic policy Whether it is extraordinary and fiuitasbr vr 
not IS of course a matter of opinion, but at any rate it is the 
law at present 

I am satisfied that my constituents highly value this right 
and I &1I to understand how Mr Thiselton Dyer has been able 
to persuade himself that in endeavouring to mamtain it I am 
taking a line not courteous to Convocation or havejpven 
* Convocation the severest slap in the fece it has ever received 
Prof Ray Lankester also says that I have shown an un 
fovourable estimate of the intelligence of my constituents 
This IS such an extnordinary version (not to say perversi m) of 
what I Saul that I trust you will allow me to quote my own 
wonts What I said was— 

heeling that C nvocation ought to be consulted on a matter 
so vitally idfecting the University I should strongly urge and 
would do my best to secure that the scheme when arranged 
should be subn itted to Convocation for their approval t > lie 
signifierl as at a senatorial elerti.<n and would oppose the Bill 
unless this were e mceded 

Why should this proposal appear to my fnends as being in 
Mr Bennett s wur Is, ^lal to aH hopes of bringing our Lniver 
sity into line with the requirementt of the age f The Conimis 
SI mers will either propound a wise scheme or an unwise one 
My critics believe that it will be wise Why, ihen should they 
assume that Convocabon will rqut it ? At any rate it is an ex 
traordinary reason for attacking me as a Member of I'arliameni 
that I have faith m the good sense and sound judgment >f niy 
e mstituents JOHN 1 1 BBOek 

High Elms July yo 

Metncal Relationt of Plane Space* of m Manifoldnese 
PlANF spaces of n manifoldness are assumed to have the 
following pro) erbes — 

(1) Civen a S (a plane space of <1 - i mamfoldneM) and a 
print P outside the same then a certain S, will exist which 
contains both the S , and P 

It follows therefore that a S , is determmed by m + i of its 
pomts, unless these pranU have that special situation to each 
other by virtue of which they are conbuned in a plane space of 
minor mamf ddnrss 

(a) If a plane space S. contains « + I pomts, whieh have 
not the special situation to each other above mentioned, then it 
will contom the plane space S„ determined by these pomts 
It therefore apjiears that n + i poinu determine a S 
uniquely 

Civen a straight line L and any pout P upon the same 
through L any number of planes ean be constructed, each of 
which conbuns a certain hne L through P perpendicular to L 
The aggrejate of such lines L , in a spoM S« form a S« „ 
which has that speciat position tosnuds L by virtue of which it 
ta called perpendicular to L u P 
To prm this theorem, whi^ certainly bolds if m a a or 3, 
let usessume that it is true when n m k, Uienit will also be trne 
when M a d + I Through P, in a space Ss which coabuns L 
and IS coouined by S., coostnict the Ss , perpendicular to L. 
Any pomt not contained m the Ss., end LortenniiMi a (dnae, 
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which contains the perpendicular Pg to I TH2 and the S* 
determine a space Sa, and the propoaitum la that anv line 
through P in this S* u perpendicular to L Through VQ con 
alnict a plane space i in ba perpendicular to I It mutt exut 
sccordu^ to hypotheau ba i (•uU the Sa into two parts 
liecaust. every straight Ime in Sa (aa eaail) follows from the as 
sumptions) has one point in common with the Sa n we therefore 
hose no means of passing from one pomt of such straight Ime to 
Its other points without passing the Sa ba • and Sa i cut 
the Sa therefore mto four different parts, which have the cut of 
Sa md Sa , that is a certam Sa , in common Let the 
foul dcpsurtments, into which the ba is cut be called A, B, C D 
A sinight hne through P, not containeil by the Sa will be 
situated (as it passes P that is a point of the Sa .) in two 
(lifferint departments and if we change the situation of this line 
continuously without passing either the ba or the Sa it 
will remain in the same two departments The departments 
are therefore arranged by two If s straight hne through 1 
lielonging t a A also belongs to B then A md B shall bt called 
( pi isite tc each other I et A, B and C D be opposite to each 
(ther We have no means whateier of distinguishmg two 
111 ixnite de|iartinents, unless we assume at the very least another 
■irbitiar} print, because every iilane configuration through the 
Sa a exteivling into one department equ^l) extends into the 

PI ositc one Whatever is true for the one de|iartment must 
therefore be true also for the opposite one 

Now construct any hne I through ( m the ba Let I 
bel ng to A and R If L and I are not perpendicular, then 
the angle LI eontamed m A must he larger or smaller thsn 
the c ( rresponding angle 1 1 c< ntained m B I el I change its 
IK sition continuously if the angle I I eontamed m A would 
I e slways larger than the correspindini, angle m B, this would 
ini unt to 1 permanent property of A distinguishing it from B 
whiih It cannot iiossess Theiefore whichever evolution I 
nia) iierform from the Sa i to the Sa in A (and B), it must 
hive at least one intermediate situatun in which L and I are 
jierpendicular The aggregate of such utustions form s surface 
in \ and B Let L , la lie / - 1 lines contained in 
tint surface then the plane spsce f ^ t maniflc I Iness contain 
ing these / l lines must accerdini, to the hype thesis, be 
larixndicular to I The surface must therefore contain this 
I Ime s|Xice If now we replace < ne < f the two Sa or Sa b) 
this s|aee the a^ment will still held However near the 
till hrdenngs plane spaces will finally approach there will 
slways be at least one intermediate { lane j erpendicular space 
ill f which ore containeil in the S It n, therefore nothing 
left but to concede thst the Sa m ijuestion has the property 
estsblished in the proposition 

Through any point P only one line I will |xiss, which is 
lierpendicular I a space S Assume indeed tw such lines 
which may have with a respeetively ( > and K in common Then 
1 (JK would form a tnancle, of which P(^R as well as a I KQ 
lee rding to the foregenim will te = a nclil angle This 
however is im{xissible unims Q and K coinade 

A ixiint and i pisne S|iaee theref re determine a certain line 
the (lerpendicular to that space thn ugh the point a certain point 
—the one m whiih the line above mention^ cuts the space — 
and a magnitude, the distance of the tw o ]xjints above mentioned 
1 his IS always true, unless the pomt 1 elongs to the space I et 
the I lut apjiroach the space If the two points in question 
ct ineiile, then the point wiA bel mg to the sixice 1 he coiMitions 
theiefoie that a ^mt and a space are united, is (distance of 
I uint and sjioce) = o 

1 et 1 move cmtinuously sothat its distance fnmia pltnes|xire 
S remains unaltered I and S ma) determine a space 2 , then 
the -impeinte of such pomts m 2 is am ther plane space I et 
I andCj he two situations of P Then all points of the line 
IQ have the same distance from S as is ouilv seen to rest 
( n P uclid s parallel anum by means of imnllefograms fhe 
general proposition can firom this he estabhahed w considera 
til ns analo^ts to the proof of our first theorem independent 
1 f any new assumption Two sueh space* 2 and S are called 
parallel, and detenmne a certain ma^tude, who*e disappear 
ance is the condition of coincidenee of 2 and S 

Let 2 and b be parallel Through any poiDf A oufside the 
same draw two lines which cut both 2 and S, in B, C and 
B, C respectively, then the lines ABB and ACC have a 
Txnnt m euromon, they are therefore in the same plane, RC and 
pc must therefore either have a point m common, or he 
(xirallel A point in ccanmon they have not as they ore con 

NO 1345, VOL. 52] 


tabled in 2 and S, and these two have no point in comnon. It 
follows that 

AB AB « AC AC 

We now add to our assumptions another one « + l pomts 
determine, os already stated j plane apace S, , and besMes a 
certain pyramid of « dimensions, of wmeh we assume that it 
shall poatesB ma^tude Ut the m + 1 points tx. A, , A «44 

Aj Aa+i dUermine a cirtain spoM Ss 1 Draw any line 
through A, It cuts S i in a pomt B Choose A'l on thia 
line so that A,B BA, Ibtn the two pomts A„ A| have 
an exactly symmetrical position to b« 1 Mo property can be 
valid for the one which is m t valid for the other (as long as no 
elements are mtitxlureil 1 1 ilisturh the symmetry ) We cannot 
thertfore asanmt that t ne f the two pyramids determined re 
spectivcly by A, and the Nj A,+i or A, and A, 

A +1 should be larger than the other Mow the iocHS of pomts 
A, IS according to the f rrg >ing a parallel 2 1 to S,.i It 
foUi WH The magnitude f the pyramid is deyiendent (l) m n of 
Ms pt mis (a) and the distance < f the •$ + !•* from the plane 
space determined by these » points 

What we have in mind when wc speak of the magnitude of a 
pyramid will come out clearer when we give a theorem of 
addition Let Y lie am ix int collmear with and mlemiediate 
between A, and A, Then we say 
The pyramid determined by and any other p» mts 

+ the pyramid determined Iiy XAj and those other points — 
tc the p) ramid formed I y A, A, and the rest of the points 

1 his explanation combined with the above shows that the 
niigiiitude of a pyrami 1 is e-qual t > some constant multiple (say 
*) of the product of the magnitude of the pyramid A, A 
and the distance of N, from the spoee fixed by the i ther |mints 
\\e shall wnte this numlier ( V,A, ^ i-fi) ( ^|A() is simply 
theihstanie if the two p mts, and according 1 1 a convention 
nieessiteied 1 y eonsiderations t f ontmuity, we issume 
(\iV,) KA,V,) o 

( enerally if we transpose any two letters, the magnitude desig 
nated eliaiiges sign 

If A, B e are three e illinear points and if we designate 1 y 
the single letters A B C the distances from these pi mis t f any 
fixed point U on that Ime then we have identically 
(VB)C +(BC)N + (CA)B 0 
This IS an algebraical identity easily estabhshed The same 
holds also when the single letters A, B C art made to denote 
the distance of these pomts from any space 2 which either is 
yxirallel to hne ABC r has with it a point in commr n as is 
easily established by j n p« rtions 

If lietween three pomts of a Ime such an eciwtion exists this 
must lx. true also for ti + 2 points in a The proof of this 
t y induction IS perfectly easy Let for instance A It C D lie 
four yxiints in a plane and let 2 be any space that has with it 
a line in ewnmon Join CD it may meet AB in I Then we 
have some linear identity 

o \ + «M + L - o 

where a ( denote constants independent from 2 md als 
rfC + ep +/l o 

1 hminating 1 we oldoiii sc me linear identity I etweeii 

A B C, D 

In order to determine the constants let us assume the space 

2 (which IS permuted) tile parallel to the plane ABCI) , then 
we have if 

«A + /It + fC + rflJ « O 
a + ( + 1+ f=o 

If we place 2 so that it cuts ABCD in CD and if then we 
make a ^ (BCD) follow s - (CDA) We therefore 1 1 tain 
(BCD)A + (CUA)B + (D\B)C + (ABC)!) - o 
and yust *0 in the genelbl cise 

(BCD I)A + (C1) I\)B + (D L\B)C+ *0 
The use of the distances of pesats Bom variable plane spaces 
epahlestaiB to do away with hxM cHWfdmate systems The proof 
of ptoycctlve theore ms becomes perfsctly luad, while at each 
stap of the proceedings we are always able to nve the., 
geometneal ugniAcance cu the cosistanU employed To give n. 
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t Ai be If + I puinU m a plene 

■ipoce S« I el P be any other point We then have one 
linear relation 

*1 A, + fljA, + + a»+,A*t., + /P = o 

A->sume outudi the space any point Q Construct the plane 
sintea QA^ A , l^A, A«+„ m •<- l in all 

and cut them by «ome Ime joining the reudual jioint Ak-p, A| 
respecuiely with a point R on the line ihua 

obtain M I- I new points Vict-j, A'j , which joined give a 

plane space 3U, that cuU Se alwajri in one and the same plane 
cut S*-], howeser we may chooee Q and R, whieh is iCMted 
to P and the ronfimiration m the A in a peeuliar manner 
1 o follow the dfffierent steps indicated, let ns assume 
j»P=s/i + rR 

(the three points are cullinear) , therefore 

ajAj + i>tA( + , ■ + yQ H i R = o 

Jinnuit, R with A„ we obtain s line thit contains the point 
fliA, + rR ^ 


f, + Oj + . . 

- + . 


/ + r = o 
IS contained u 


IS also + 

+ 

space V,Vj <2 

V>i M Iheref ire - ' 

«, + t 

Just fcl 

41 _ u.Xj + rK 
1, + K 

The line 'V’l A*| eontatiu the point 

( a +f)\',-(a, + r)\\ 


<i,V, -<i,V, 

I, - a, ’ 

which IS collinur with A, \| The plane sjMce Se j contains 
therefore all the " j" , ‘ points thus formed and the projiosi 
iton fitlows At once 

In a similar way it may In prose I that if lw< (j» + ilj^ramids 
in a Se are in perspectne, the intersection of cotresponding sides 
" * ** in all are all e mtained in a b* , We jirove this 

simply for » = 2, whuh is sufticient to exhibit the general way 
of proceeding I et \ H ( A' B* C‘ be two triangles m per 
spetdive , let A BU' CC have pomt P m e imnioii 1 hen we 
must ha\c 

P a \ +<i>A» 

» + i'B> 

= C + . C‘ 

Join VB V'B' Their intersection, from 

«\ + a'A« -*B + i»B' 

folbws 

oA - iB_a>A» - 
a- i 

Now ~ aretdiviiusly collinear 

Pw ) '^ane anaces in general do not determine one magnitude 
inly lake for tnitance, tsro lines in apace They luve a 
distance and form an angle If thew distance or the sine of their 
anf^ la « o, they will lie ooplanar If both art n o they will 
coincide We have two magnitudes, becaose the system d two 
lines in apace has two degrees of desMieimticm (coplananty and 
coincidence) This is also genenuly the case because geo 
metrical magnitudes are nothing but the moat suiUbleinvanonts, 
whose evanescence u the necessary odd sufficient condition for 
the dcgeneratioa of the system to which they belong 

If two plane spaces A B detenmae only mu magiutuite, we 
dcsigiiBte the same by ( AB) Let A be a straight Ime, for in 
staa^god B a ptane sjsm which hM one point In common with 
any point of A, say P dnw theperpendicular to B 
Joi^ with pout Q, common to Band A llien the sine of c Q 
NO. 1345, VOL. 53] 


lathe mogmtude denoted by ( VB) Let A be a idane, having in 
common with H a bne 1 rom any pomt P tjf the plane draw 
the perpenifacutar on B, say PB, and from this pomt B the per 
pendicular on the common line BQ Then agam sin ( a (J) 
ai (AB), and thus generally We determine the sign of the 
maipiitudc according to the rule 

(AB) + (BA) = O 

Let us now odd another plane space C to the system A, B, such 
that both CA and CB determine only one magnitude Then 
the whole system may determine on additional one, whose evan 
Lscence w >u1d signify that C bekmgs to the plane space fixed by 
A and H in conjunctiim, and is united with the spaM that A, B 
hate in common It is in fiun the product of (AB) and the 
magnitude formed by C and the vpux VB, and wdl be written 
(ABC) 

In thiswaj we prrceed, obtaining the definition of a magnitude, 
which hts the property that its evanescence is the necessary and 
sufficient condition for the degeneration of the system to which 
It belongs 

The magnitude m questKin may he formed in various ways, 
but the mtein being such that it can possess only one such mw 
nituilc the difleient formations must always lead 1 7 one and the 
same result, with the exception of a eonstant fimtor 1 his factor 
must either he + 1 ir else - i on account of the symmetrical 
way in which the iiiagmtnde is formed If the system is one of 
straight lines through i point P, the magnitude in questi m has a 
special significance Two triangles which have on angle in 
lommon are in pronorti m os the product of the sides including 
this angle Phrec lines in space which have a point in cominun 
and are not 1 >pl mar form a conn r Cut a comer by iw > ihf 
ferent jilanDs 1 he two different pyramuli are in proportion as 
the irxluct of the three sides forming the comer And so m 
general as can be easily jjroved by induction Therefore if we 
have such a corner f a lines in a space S and cut it by a space 
S , the pynuni I formed is = the jirxluct of the m sides extend 
mg from the vertex of the c vraer multijdied with a frmtur which 
M speafic fi r the comer and this latter fru'tor is exactly the 
magnitude formed artorthng t > the mie mven 

(It may happen that the formatir n of the magnitude, a^ven, 
leads to ren without giving a sigmficant result This is 
an indicaUon that somewhere dunng the process one of the 
conditions f legenerati m is fulfilled for instance, when C 
belongs I the space AB Pien the pr >ee»s is the r« ipr xal 
one We determine the magmtude fiirmed by C and the space 
comm m to A an 1 B If that also is rero, thm V B, C belong 
to what IS < ailed a pencil The simplest case of this kind u 
(he system if three lines in a plane ) 

Let V H C be three plane spaces belonging to a pencil that 
is let (ABC) - o Let D be any other ^ne space, which hoi 
an element with the pencil in common Then we have ogam 
( VB)C + (BC)A + (CA)B = o, 

where the single letters A, B, C m this identity denote the 
magmtude fi rmtd between each of these three (paces and the 
auxdiarv ne 

It will sulhcc I > prove thia for the case of three lines through 
A point 1 I el 3 rut the penal in a line S Let A, B L form 
with S the angles a, 0, y respectively then the propomtion 
amounts to 


sm(a-0) sin 7 + sin (0 -t) sm a + sm (7-a)sin 0 ■= o, 
which u nothing but the Ptnlemaus theorem about four points 
m a arcle 

Now agam we may proceed to show, that between « + a 
elements V fxr wh^, to be short (AjA, A« 4- 1) 
= o, a linear relation must exist 3 a, Xi m o, where Ihe 
ai are certam constants Of course, if not also some of the 
mmoix are rero, such as (A, A, Aa + A thu will be the 
mtfy alation that can thus exist We can tncrefrire determine 
the Of by giving 3 exceptional positions. The lesiilt u again 
(AiAi As + ,) Aa , 4 - (A|A, Am -I - 1 Am + 1) A| 

4 - (ai Am 4 - s Ai) Aj 4- ■ a 

Let At Am+, form the space S and t)ie magmtude (S) 
then, making 3 identical wllh S, we ohtam 

(AjS) (S)A, + (SA,) (S)A, = o 
^t(^S)>M - V,fott]i»tpeeialp(NatMaaf3,and(SA,)> Aj, 
therefore the test applies, and the theartn must be eoneet 
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{■or inch ^uiu A. u we hji\e conuderedi *11 ^jecttve i 
properties will be correipoiKling to each other, end ell metrical 
properties at least as as they ere dependent upon the inter 
pretalion of the constanu emido^ Lma> UKL Laskkr 

IlWey July 9 

P S —The rame holds true, with slif^t modifications, for the 
onl) curved space that contains no exceptional tlements, that is 
the suri^e of a globe of » manifoidness — F L 

The Feigning of Death 

The discussion, a few months since, of the feigning of death in 
repules (vols Ii i>i 107, laS, 333, and In p 148), induced roc 
to expennient on the ( urrant Moth whose powers of “ sham 
ming are so fimuliar The moth was first seised bv one wing 
and It at once feigned death thereupon I cut off its head with a 
pair i f scissors, and the iHima/ fmtmHfd to feign death I use 

the expression tdvisedly, for absolute immobility was maintained 
f r some seconds, and tnen violent fluttering ensued, causing the 
animal to rush wildly about the table I ut foihng to hfl it inlt 
the air In this cinditim any iniiailse such as touching <r 
1 inching, induced a repeution m ‘ Mxmming After a strong 
stimulus the shamming was prolonged, and indeed a direct con 
nection was bvu us between the strength of stimulus and the 
length of pencil of quicsrenre This (sower of resmnse to 
stimulus was maintam^ for twjdsys and then weak mittenng 
>-et in ft r sc me h sure f dlow cd by death Our enure ignocanc^e 
cf the (ihysinlngy of the nervous system of insects renders it 
difhcult to draw complete conclusions from these phenomena 
nevertheleiw it is diflicult to conceive that voliUoncan persist f r 
fort) eight ho irs in a deespitsted animal We are forced then 
tc roncuide that here at any rate desth feigning is a purely reflex 
phencunenun smi that the sensor) stimulus reteiveci Iry the vur 
face of the bexly esnses inhibitory im(>ulses to anse reflexly fnm 
the gonglisof the central nerve chain and prevent all movement 
of the l^motor muscles In confirmation of this it may lx. 
menuoned that denudmgthe wing 1 f Us wales over any area caused 
a marked diminution of sensitiveness iver the area so treated 
Since all stiges I etween sensory hairs and ordinary scxies occur 
m Le)Jido(rtera, it is nut unreasonable i > assume that the scales 
still function as txetUe end organs in spite of their modiflcatu n 
subserving decorative ciurixises (tsWAluH Iaiifr 

Charterhouse, (icxialming July 31 

Halley ■ Chart of Magnetic Daclinationa 
In Naiirk for May 23 and ro 189J are interestmg eom 
muniealions from Dr Bauer and Mr Ward in reference to 
llxlley s old chart of magneuc declinations 
I have X copy of thw elurt nvt referred to by either of these 
gentlemen 

It IS bound in vol 1 of * Miscelhne 1 Cunosa Thu wc rk 
' es ecmtaining 
<oyal ScKiety 
by J B for 

and embraces 

just the eiicumference of tlw earth 

1 he title in the upper left hand corner reads ‘ A new and 
correct Sen Chart of the Whole World showing the Vanations 
of )e comfiass as they were found \no lyoo with a view of the 
(•eneral and Oiasting Trade Winds and Memsoons or shifting 
Trade Winds by the Ihrection itfCi] t ft dm Halley 
In the lower left hand corner is the note “ Cant Halley^s 
map of the World in two large sheets is sold liy K Mosmt and T 
Page on Great Tower Hill, London 
The name I Hatru, delin A scu is in the lower right 
hand corner of the chart CHARi Es 1 Cl arks 

New \ ork, July 37 


was edited by Halley , it consists of three 

111 the mam, repnnu of papers read liefore the 1 
Aol I wax pubbshed in 1705 and wu printed 
Jeffery Wale and John benex 

The chart u 7k mches high and 13 inches 


THf ERUPTION 01 \ ESUVlU^, 

JUI Y 3, >895 

'T'HIS rNcnt 4 isturfaance at \esuvius ut interesting in 
several ways, and at one time had all the appear 
ance of developing into as gnuid a display aa that of 


i8m 

The last eruptive 
June 7, 1891, when I 


last eruptive cycle of \esunua commenced on 
had the good fortune to be but a 
KO. 1345, VOL. 5a] 


few hundred yards distant at the tune the main bunttiig 
of the nft took place The detada ci that eruptioi^ with 
illustrations, can be referred to- in my arUcles and rqwrU * 
Ml e may briefly state that cj cle as follows the sjdittiiig of 
the whole of the great cone of Vesuvius by a radud nft 
which extended b^nd the base for some distance across 
the Atno del Cavallo At the first moment a little lava 
issued from the upper p irt of the nft, but after a fcw 
hours all came from its lowest extremity in the Atno, and 
continued to flow with pnctically no interruption for a 
period of nearly three years or, more correctly, from June 
7, 1891, to February 7 1894 Dunng that penod no 
great quintity was given forth it iny one time, so that 
no stream could attun much length before coolmg 
1 hough the amount emitted dunng that penod is enor 
mous, xnd if vesirulanscd into pumice and scoria would, 
I think, quite equal Monte Nuovo in volume The con 
sequence of this is th it i gre it and pure lava cone was 
built up in the Atno of low inelination (14°), and adding 
niuth to obliterate thtt interesting and charactenstic 
feature of the volt mo Coincident with the formation of 
the nft, the central cone 1 ipidly crumbled in, until a deep 
enter wxs formed which eventually attuned ovei 150 m 


N 



in depth and diameter It was at its greatest dimensions 
in ftebruaiy 1894 when the lava stopped issuing by the 
lateral outlet, and therefore commenced to rise m the 
chimney The immediate result of that stoppage was 
that the formation of a cone was soon commenced at the 
bottom of the crater by the ejection of lava cakes The 
grow th of this new cone of eruption was so rapid that, when 
T visited and photomphed the intenor of the 1891 crater 
in November last, this was not above to or 70 m de^ 
and the cone of eruption was rapidly increasing in height 
within It 

MyfinqndM Alex Bourdsnat has carefully observed the 


II Vswvio temere ft Jnn 

• Lltab* Reaw JniK 13 if" 
‘Tbt Kniisian of VcfaMi% i 
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phenomena of the volcano dunns the early months of the 
present ^r, and has recorded tne changes in La, Nature 
June 8 (Fig i) It appears ftom Jus interesting desenp 
tion that in January of this year the apex of the cone of 
eruption overtopped the ed^ of the 1891 crater 1 vn 
even flowed out in the crescentic depression between 
eruptive cone and crater nng This was followed by a 
little repose of some days, to be succeeded by powe^l 
ejections of lav i c ikes to a ronsideiable height (m to too 
m X which ripidly added to the growth of the eruptive 
cone In May this new cone was from 15 to 30 m above 
the 1891 crater and at the commencement of July was 
considerably mote, as is shown by Fig 3 taken 
from San Giormo a Creniano, as the others ind 
also notes- by Mrs T R Guppy * 1 his sketch shows 

that on the oay preceding the eruption central activity 
with cone forming stage was very active attaining the 
hfth degree on my scale 

M Bourdanat s plan of the summit of the great cone 
constructed on one of mine of earlier date shows the axis 
of the new eruptive cone is not concentric but to the north 
west of the 1891 crater This he attributed to the wind 
nodoubtoneof the causes it work but 1 hid seen such 
displacement to be the c ise in Nov ember last when from 
the depth of the cone top within the enclosing enter walls 
these sheltered the filling cakes from the wind I here 
was evidently even then the radial fissure directed to the 
north west in process of formation which has now been 
the point of issue of this new eruption 



1 he first indication of the final splitting of the gre it 
cone was at midnight when the enter became quiet In 
hilf an hour that is on July 3 at n 300 clock when 
the mirdian of the upper railway station of Mr G M 
Cooks railroad which is but i very short distance 
from the nft was iwakencd by a stiong shcKk of 
earthquake that prcxluccd some slight cricks in the 
masonry foundation of the building The shocks 
though slighter continued during the night At eight the 
stronger ^ocks wire again repeated, and the activitv 
which had recommenced it the chimney had again 
ceased This was due to the filling of the fissure as it 
extended outwards by the 1 iva, the level of the surface of 
which naturally sunk When this takes place support 
IS removed from the inner sides of the chimney in the 
cone, which crumbles in and chokes the vent The whole 
top of the mountain had by this time become fissured, in 
consemience of which at nine o clock seven or eight 
large blocks of rock besides a quantity of small ones, 
were detached from the top of the cone trashed and 
ploughed down its side leaving a scar described as 
lodcmg like a mud stream and marked by a number of 
pits at equal distances, due to the bounding of some of 
these boulders This scar is seen in !• ig 3 close by the 


» Aanfc Mn. ( npe) Ibr oc« uid 

obtedM W pU 3 ml n> d <swhI 

*«r*idlsudlniw« II ths bango at 
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side of the right of the new lava stream Mr Treiber 
Mr Cook s engineer, calculates one of these blocks to be 
at least 20 e m 1 he point of detachment and the re 
suiting scar was by the side of the upper part of the new 
fissure, but a little to the south west and the traces led 
by the rolling masses arc parallel to it 
At 10 18 the radial dyke reached the surface of the gre it 
cone and formed an eruptive mouth on a level with and 
to the north of the upper railway station from which i 
copious outflow of lava took place lunning down the 
cone as seen in the figure below 
At 10 30 iboutyom lower down a fiesh eruptive mouth 
w IS opened and is well seen in Fig 3 hiv ng an oblique 



I Ve V . nj 1>3 

eiitciiform ippearuicc as in the tise of the uppci mi 
and on other similar oec isions a jet of stc iin th it eon 
stitutis the excavating igcnt was converted into a blackish 
tohimn b) the lapilK sand and dust dislodged ind 
< arried i p th t from the side of the mount iin 1 here 
IS ccrtainlv somi discrepancy in Mr rteibcr’s lepoit fii 
Mrs ( upp>s sketch mode at ten o clock shows this low ti 
f ft dread) mcxisttncc Her sketch like vise evhib is 
the progress of truncation of the central eruptive cone b> 
the formition within it of i crater Such t crater is 
entirely due to the ertimbling in of the edges and thi 1 
fall dow n the i himne) as no explosions w ere going on by 
the top part of the mam chimney Lav i eunt nut d to pit 1 
foithfi fflthclowei endofthclowcrcrUtiet indprobihl) 
from a pm of thi ladial hssurc that levehed the su fi c 
below It but which of eouise is hidden bv the flowing 
lava Ihe stream reached the bottom of the gre it cone 
It thejiinctnn >f the \tno del C iv illo and the 1 1 mo di 
t enist i ind then extended tow irds the upper end of the 
iidgc of the I ion s Paw ui 1 Ganteioni where w is m c 
the old C locelle Here it soon fonned a fincstieim 6oni 
in bn idth liisdcs the two 111 iin cratents ilrcady 



t 4 Vena 1 .a Mxno Jplj 5 at 10 am 

dcseiibcd two minoi ones also weie formed on the same 
line of nft 

On July 4 the craterets quieted down little lava flowed, 
so that dunng twentjf four hours the fece of the stream 
only advanced 12 m This corresponded with a slight 
return of aetnity at the main chimney, so as to relieve the 
accumulating vapour tension of the lava below, which the 
mountain will not resist for long 
The ejections were, of course, of the accessary type- that 
1^ nm ewHft U to the eruption, but simply the remnontg 
of the crumbled in portion of the erup^ve cone £ach 
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puff had Its charactenstic black colour due to the quantity 
of aecestory sand and dust 

At 32 o clock, the upper crateret ]{a\L out a little vanour 
and a little lava, but again became quiet At 33 o cfotk 
the lower crateret showed nt» cracks around about it 
uith the escape of vapour 

During the night, between the 4th and 5th, the 1 u t 
again increased so that it is reported the next mominc 
to be ad\anang at the rate of 35 m per hour It had 
turned to the west, and flowed down on the south side of 
the Lion s Paw, or the Observatory ndge, and had divided 
into two main streams, which subsequently subdivided 
into minin' ones thit rxditted in different directions 
On July 5 the explosions at the central crater weic 
powcritil so as to form from time to time pine sh iped 
vapour plumes over the vole mu At others the vapoui 
wts bent over the Atno by the sirocco wind so is to 
spread a shower of dust md smd right across that 
depression One of these is well indicatM in Pit, 4 
So far no damage has been done except to cpiivatc 
carnage road that crosses the Piano di (iinista to 
the lower railway station No cultivated land his 
been reached The lava is however on a steep slope 
and IS flowing in the direction of the valley called 
the Cupa Pallanno over the edge of which a magniflicnt 
lavade of incmdcsicnt rock was formed m 1872 

The eruption is quite identical in all its details 
w ith the usu il intecedent ones resulting from the for 
mation and extension outwards of radial d>kcs Many of 
such eruptions 1 hive desenbed in these pages ind else 
where and fully explained their mtch inism production 
4,rowth and I losurc 

Three results may hippen ^i) Ihe radial sheet of 
lock may cool and scU tnc rift so that the voUanovvill 
soon return to the cone forming stage, as seems to be 
indicated b> the ippeannce of pasty lava cakes imongst 
the ejection July 5 (2) The fissure may enlarge ind 

extend downward with the outflow of liva as in iby 
with the formation of i much I irgir iintral cratci (3) It 
may follow the more usual course as its immediitc pre 
decessor and give issue to i sin ill but almost continuous 
outflow of lava during months ir )eirs 

H J Johnston I vvis 


PIC HFB 1 S//i. V ( TtHtBICHttP ) 
'T'HE death of 1 rof Chebyshev has hardly been not ced 
in the English papeis and even in Russia except 
for a short sketch in the University HulUtin and in i 
speech of Prof Markoffs with reference to him which 
IS reported in the Hull tin d FAi idimte tmp^n th det 
Stumes dt S/ P'tenbourp no biographical notice has 
ajmeared of this i elebr itM mathematician 
I'aphnyty Lcvovitch Chebyshev was bom on Mi> 14 
1831 at Akatovo, in the government of Kalura and after 
being educated priv ately entered Moscow Uiuversity he 
completed the usual courses and took his Bachelor dc 
gree In 1846 he received hit Masters degree at the s imc 
university for his 'Essay on the elementary analysts of 
the theory of probabihty and n the following ycir 
commcncM a senes of lectures as assistant lecturei in 
Petersbuiv University He leccived the Doctor s degree 
in 1849 for his well known Iheory of Gompanson 
which contained a model exposition of the forma 
tion of the theory of numbers and clearly proved the 
strength of his mathematical genius In 1852 Chebyshev 
was promoted to an extra professorship, and in i860 to 
a regular professorship Dunng 1853 59 he was elected 
successive^ assisunt, extra, and orduMjy tutor in the 
Academy of Sciences He remained a professor, doing j 
active woA of the most valuable kind, unity five years, 
dunng the course of which, at vanous times, he lectured 
on every branch iff pure mathematics, and dunng one 
penod— in t849>5 1— on practical mechanics 
1345, VOL. 52] 


In his numerous w ritings Chebyshev left a very great 
deal to the reader’s imagination, often giving dedncttcns 
simply without proofs but in hts lectures he nevor left 
a point without the fullest explanation and his lectures 
arc distiiwished not only for elegance and accuracy, 
but for their extraordinary simpleness the already 
mentioned ‘ Theory of ( omparison may serve as a 
good example as well as his proof of Bernoulli s theorem, 
which IS now given in all works on the theory of 
probability 

Ihe proftssonal servurs of Chebyshev had a great 
significance to the I ttersburg University He p^ed 
the teaching of mathemat cs on a firm basis and formed 
an independent school of thought All the present staff 
of mithematical tcithtrs m the Petersburg University 
(\(tpt i very few of quite the youngest are his pupils 
ind follow in his fnotstips His moral influence did not 
thireforc cease when he resigned his professorship in 
IBS'* The Council if the Inivcrsity elected him an 
honor try member ind h s pupils kept up the habit of 
going to him on certain diys to hive lively discussions 
on vaiious scientific subjects in which his indomitable 
energy acted on h s hearers in the most animating 
manner He was al vays to bo found engaged either on 
some complicated c ilcul ition or on modi Is of mech inism 
he had invented 

hvtiything Chebyshev did bore the impress of genius 
he invented new methods for the solution of difficult 
p oblcms which had ippeircd and had rcinamed un 
solved he suggested himself i senes of most important 
probltnis and woiktd at them till the end of his life 
H s veiy hrst writ ngs on the theory of numbers devoted 
to the problem of the mtii dependence of the pnme 
numbers and on limits give him 1 European reput ition, 
and his succeeding inv t stig iti >ns on irration'il differ 
entials and m uimal and minim il quantities issurcd his 
pi sition as the m >st ongin il m ithematici in of the 
n ncteemh i entury 

He died Novembei 6 1S94 his works will shoitly 
be republished by the I etersburg (. niversity 


NOTES 

V alrtilylncfly nu net I 11 thtje col mins the Institute 
f 1 nn i, will celel nl 11s renteniiry next Oct her The yw 
gramme of the f Us wh 1 have 1 een organise I m connecti n 
with that event has j si lieen sent ic the Menberv and tor 
respondanU of the Inst t t the inie iti n being that the cen 
tenaiy shall be marke I bv a reunion of all the men of light oml 
lea ling who belong lo the Instate f)n the afternoon of 
Uetrber 3J there will 1 e a reety urn m the 1 alau de I Iilstuut 
f Ihe > reign Vssocinl inrl Corresponilants and of hreneh 
t rrespon lints an I m the evenuig the Minister of lublie 
InstructiMi will boll s reception On Oct ber 34 a meeting 
will he held in the (iieal llatKuf the S rlxnne at which the 
I resident of the KepiUic wiU attend Dueourves will le 
delivered by the Insilent of the InsCitnte the Minister f 
I ubiic Instruction an I M fules Simon \ banqnet t which 
all the Vssociates an 1 Corresy ondants are invited will take y lace 
n the evening of the same day On Oct »ber 35 there will be a 
sjiecial perfinnance at the ( omedie Iranyaue and a recepti n 
wiU be held by the 1 reneh 1 readent The eclebraUon wiU b 
concinded on Oct iber 36 I y a visit to the Ch&tean de Chantilly 
It wilt be seen from this that the hnadiedth anniversary of the 
foundation of the Institute of >imiwe will be celebrated in t 
manner worthy of the high ywMtion which the Institute holds 
among the world 1 s-xiieties ff science art and literature 
Ti{K seventh session of the Australasian Association for the 
Vdvmncemeat of Science wiU be held in Sydney from January 
3 to to, 1897 utider the ptesideiicy of ^of \ laversidge, 
!■ R S The PreBdents and (secretaries of the (sectums ace 
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ai MIowi Astronomy, Matheinatici, ud Pbyncs Prendent, 
Mf R L J Mery, C M G , F R.S , Secretanet, Prof R 
Threlfiill and Mr j Arthur Ponock Chemutry Preaident, 
Mr T C Cloud SecteUry, Mr W M Hamlet Cienlogy 
and Mineralogy Preaident, Captain F W Hutton, F R S , 
Secreunei, Prof T W h David and Mr t h Pittman 
Biology Prendent Prof T J Parker, P R S Secretanev, 

I rof W A Haiwell and Mr J H Maufin Oeugraph} Sec 
retary, Mr 11 b W Crummer 1 tbnolugy and Anthn^ogy 
Ireudent, Mr A. W Howitt , Secretary Dr John Praaer ' 
p/conomic Scimce and Agncnlture Preaident Mr R M 
Johnaton , Secritanev, 1 rof Walter bcutt and Mr 1 B 
Outhne Engineering and Archittetnre Proaident Mr H ( 
btanliy. Secretary, J W (>nmshaw Sanitary Science and 
Hygunt President Hun Allan Campbell Sicretaiy, Dr 
J Ashburton TIh mpvon Mental Scitnce ind 1 ducati m 
President, Mr JohnSlurley, Secretar} , 1 rof Francis Andtrsun 
Commimications and |iapen for the meeting, or inquinea ma} 
be addressed to the lermanent Hm Secret iry The Chemical 
Laboratory, The University S>dney, NSW 

It is announced that the Hodgkins pnie «f ten thousand 
dollars has been awaided li) the Smithsonian Institution in 
equal proportions to lord R-i)leigh and Prof Ramsa), in 
recognition if their disc ivcrj o( argon 

W f regret to notkt the death of Mr Joseph Thoms n whose 
explniations in Africa have added so much to our knowledge of 
that contment He was only thirty six jears of age 

J umt announces the (bllowing appomtments I r< f Willisra 
J Huwicy, of Illmoik to sueceed Prof Barnardas Astronomer vt 
the Lick Observatt ry Dr J Allen Gilbert to lie Assistant 1 to 
fessor of Isychology at the University of Iowa Mr J H 
Tyrrell to he Professor f <>eolog} and Mineralogy in the 
University of Toronto 

Rfitkus correspondent at Newfoundlanl writing under 
dite of July *3 says —The steamer Ai/e having on board the 
members of the Peary Relief h xpedition took her de|urluix a 
few days ago for Bowdoin Bay, Ingleheld Gulf Her return ean 
hardly be looked for before Octolier i 

Mk Cacti 11 Smith of the I)e]iartmeat of Greek and 
Roman Antiquities in the Bntish Museum, has been sppomted 
director of the Bntish School at Athens for the next two years 
in succession to Mr P rnest t ardner, who has held the office 
since 1887 The Trustees of the Bntish Museum have, with 
the concurrence of the Treasuiy given Mr Smith special leave 
of alisence for the purpose 

Thf annual meeting of the S xnety of Chemioal Industry was ' 
held in \ orkshire College Leeds hist week In hu preSKlential 
address. Dr T L Thorpe IRS, desenbed s nne of the 
important advances made ugi tedmotogMal chemtstry dunng 
recent years, and especmlly dwelt upon the methods used for 
the enrichment of coal gas the manniacturc of glycenne from 
waste soap lyes , the manufiwtuie of edible foti , the improve 
ments on the chemical side of photography , and the chemutry 
of textiles The foUowing new officers were elected —1 resident, 
Mr Tyrer , Vice Prandents, Mr T Faitky, Mr Boverton Red 
wood. Sir H L Roeccie, Dr T 1 Thorpe Members of 
Council, Prof Le Neve Poster, Mr Douglss Herman, Mr C 
C Mutcbision, Mr Ivan Levmstein, Mr >J S McArthur, Sir 
Robert Pnllar Treasurer, Mr F Rider C mk I oreign 
SecteUry, Dr Ludwig Moml It was decided to hold the 
next enaulil meeting of the Society in London 

BuiroKD GoiJK'B (for Womenphas taken what appeals to 
us to be an important and commendable step in estabbshing a 

wa 1345. WL 5a] 


separate and scientiiie course of Instnic^ m hygiene This 
subject, which is becoming every day of more ccsuidemtion, 
has generally been taught m a somewhat d is eon a ected manner, 
as an adjunct to be attached anywhere, rather than as a dhunct 
study , at Bedford College it u now to take its place as a special 
subject Students will be required to devote themselves for a 
session or m ire solely to thu and allied branches of science, 
namely physiology, bacteriology, chemistry, and phyiici, 
practically as well at theoretically, and thus they will have 
the opp irtunity by foUoiving a connected system of teaching, of 
really undcnlanduig the meaning and peactical bearings of the 
subject Msny appointments os samtaty inapectors, health 
mistresses in schools and teachers of hygiene, being now open 
to women the subject seems to offer considerable inducement to 
those whi have an aptitude and bking for scientific work, to 
devrle themselves to this study 

Mfn f science i Aen have occasion to regret thU they do not 
live in the (,lonous age when tidal evolution shall havre so 
reduced the spm of thu world of ours that there will be forty 
eight hjurs in s day To be able to devote twice the present 
amount of time t v observation would indeed be a lioon to the 
busy investigater and the man who shows how to do it, places 
his fell >w w rkers under a deep obligation to him \ et that is 
what Dr t.ower. p R S did in an inaugural addreis dehvered 
before a (.eneral meeting of the Society of Medical Phono 
grajdiers last week Here u hu argument Science rests on 
observatun which withqul immerliate record u irf httle value 
not enty is mem iry inadequate, but record at once reveals un 
suspected imperfeeti >ns in ol servation Compared with long 
hind, shorthand permits in a given time, twice the amount of 
record while le tv mg twice the time for observation Shorthand 

leriuires n> better recommendation than this to the notice of 
students of science ind we sre glad to know that the Society 
of which Dr (lOwers 1$ president, though only started last 
December has now 16$ members In the daily work of the 
practitioner which is peculiar m being a form of personsl 
science record is very important Por most practitioners, how 
ever record is prictically impossible m longhand, while short 
hand iflers them the desired nunns But this is not only the 
ease with me lical men it is always important that observations, 
however trivial 1 r strange, should be committed to writing We 
ore theref ire a little surprised that the Society should, so iar 
as the name u corn eroed, be only one of Medical Phonagruphers 
Its objeets appesr i > be broad enough to justify the name being 
changed to the Siciety of Saentific Phonographen and a 
further argument for the more comprehensive designation u that 
many scientific worken miUsde the ranks of the medical pro 
fession have already becone members 

An interesting pomt in connection with the send filtmtion of 
water hss been recently brought to bghthy Dr Kurth, of Bremen 
It has frequently lieen pointed out that the thicknem of the 
layer of fine sand m filtering beds cannot be reduced beyond 
certain bmits without endangerinj, the boetenal quality of the 
Misate Making more detailed examinations of the particular 
bacteria present in the effluent from a filter in which the depth 
of filtenng material had been interfered with, Dr Kurth found 
that the rise in the number of bacteria was almost entirely due 
to the presence in Urge quentity of one particular microbe, of 
wUch, however no trace could be found in the raw water snth 
which the filler was being fed On one occaaion there were as 
many as 900 in 1 c c present of this special microbe, whilst all 
the bacteria together in the raw water did not amount to more 
than 760 in 1 c c In this instance therefore, the otyectionable 
nse IB the number of beetena present in the fihmte did not 
necessarily indicate that the efftcieacy of the filter in dealing 
vrth the taw wster wat in, fault, but ruther that the diMurbonce 
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of the Mnd had dulodged certain microber pretent in the filter 
ing material It would appear, therefore, of interett to obtain 
m caiei where the filtrate it untatufiuitory tome particulari of 
the nucrobet present in the effluent and determine m what 
n.laUon they stand to the raw water microbes 

Thb question of the audibibty of fog horn signals at tea seems 
destined to occupy a great deal of attention in naval circles 
borne tune ago we gave a desenpbon of the American expert 
ments, which went to prove that round each siren there u \ soot, 
about li nanbeal miles broad within which fog signals cannot 
lie heani, although they in. distinctly heard outside that tone 
These observaUons cannot now be treated with the mcredulity 
they It first met with, since other experiments have confirmed 
them A senes of such expenments are desenbed in Hcmia 
In one of these, the vessel steamed with the wind straight towards 
the light ship from a distance of 4^ nautical miles At a distmce 
of 2!l miles the sound became faintly audible, and suddenly 
increased in loudness at mdes, retaimng the same intensity up 
to two miles distance hrum i j to miles the n jte was scarcely 
audible, but then it immediately increased to such an extent that 
It appeared tu unginale in the immediate neighbourhood of the 
vessel The steamer at this point reversed its course, and the 
fluctuation over thu part of the e nirse was found to be the same, 
except that it was even more strongly marked Reversing agrun, 
the vessel steamed over this distance a third time, and again the 
souml disappeared at 1} ipdes and reappeared again, m> loud 
that it sounded as if the fog horn was only two cables lengths off 
Then, at half a mile the sound disappeared entirely, to reappear 
at quarter of a mile from the light ship, after which it gradually 
and steadily increased in intensity until the latter was reached 
It IS tune thst this question, which is of great practieal 
importance, sh luld Ik systematically investigated 

Ths second annual report of the Iiwa ( eological Sun^ 
dealing with the work done during 1893 has just come to hand 
The Survey was organise 1 just three years igo, and it has earned 
out some very valuable investigauons luring its compsrvtively 
short existence The coal de|X)sits of Iowa have received 
specul ittentioii since the orgamsation of the Survey and me 
V ilume descnptive of them was wued last year But these 
deposits are tar too extensive to be discussed in a single v flume 
We have it on the anthunty of Dr C K Keyes the Assistant 
State (jeologist, that the area of the eial measures m Iowa is 
somewhat over twenty thi usand squxre miles, and that isolated 
cxrbunifeious outliers, and the regi m I rderuig the producUve 
■coal measures, which must I* gone over in tracing the limits of 
the formation, occupy fully five thousand square miles or more 
With reference to the beds of gypsum at 1 ort Dodge, Dr Keyes 
says the area covered by the gypsum contains, approximately, 
twenty seven square miles, and that at the lowest estimate, 
the mass of gypsum which u found xvailable in the region is nit 
less than sixty millions of tons Much valuable data with 
reference to these deposits aa given in the report, and also in 
formation in regard to the building st mes clays, and other useful 
mineral substances in Iowa Though the Survey has pnmanly 
a ntilitaruui point of view. It u clear from the report that the more 
saenufic side of geology is not neglecte 1 Prof W H Norton 
■contributes to the report a paper on the thickness of the 
Pal ie ocoie strata in North Western Iowa based upon records of 
a number efl borings for artesian and other deep wells He also 
gives the resulU of a study of Devonian and Carboniferous out 
hers in h astern Iowa The report is illustratpd Iqr thirty four 
figures m the text, and thirty six plates the most*stnking ofthe 
latter belong to a paper by Dr Keyes, on gtacud scorings in 
Iowa. Two new loc^ties showing exceptionalllt fine effects of 
glacial action were found near the aty of Burlington m 1893 
One of them is near Kingston, on the tup of a blufiT overlookiig 
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the Mississippi nver xnd judging fitim the repr xluctiott irf a 
photograph, it fumishev x v cry romukable example uf a glacufed 
•.urfiux; Prof Calvin the Stxte Geologist, is 1 1 lie oongratu 
lated upcm the work exmed on under his direction 1 he Survey 
has lately lost Dr Keyes who has lieeome State (.eologist of 
Missouri, his place being filled by Mr H F Bain 
Tub fifty sixth annual me ting of the Royal Botanic Society 
will be held in the (.ardens Regent s Park, on baturday after 
noon next, the 10th inst , xt one o clock 
A DAiviY catalogue in which many rare and valuable 
geographical works xre described has been issued by Mr 
Bernard t^ntch The catalogue should be seen liy all 
interested in geographiral literature 
W F learn from the Jem ml of Botany that the herlnrium of 
the British Museum hxs recently icquiied a very fine collection 
f Hepatica. iniule I y Herr h Stephani It numbers xbout 
10,000 specimens and includes types of 1100 new species 
desenhed by Herr Stephxni 

Thb Pro etdiHgs of the Liverpxil Naturalists 1 leld Club for 
1894 contain a record f x Urge amount of wientific work done 
in the way of botxniixl excursions in I.ancashire, Cheshire, and 
North W^es x hst of iirlxmifercus fossils found within twenty 
miles of 1 iver|X)fl, and rejxirts of papers read at the evening 
meetings 1 he total number of animals and plants that has been 
recorded as on nrnng in the district both living and extinct, is 
given xs S73S 

Tuf August numi er of the Quarhrfy Journal 0/ thr 0 olo^ual 
So t ty contains a paper by Dr J W Gregory, on the Pal-eonto 
logy and I hysieal Ge >1 jgy )f the West Indies \mt)ng the 
other papers we n tite the f II wing Prof J B Harnson 
and Mr A J Jukes Brown on the chemical compo ition of 
iceanic deposits , Mr H M Bernard on the systematic posi 
tion >f the Tril ibitu 1 rof W J Sollxs on the mode jf flow of 
X viscous fluid Dr C S Du Kiche Preller on fluvioglacuil 
and inter glarud deixjsits in bwiueriand , ind Mr I T Newton, 
on fossil human remains fr ini T aUi lithi gravels at Galley Hill, 
Kent 

iHF Riyal Gfliege f Belen, llxvxiit hxs just jaiblished its 
magnetical and meteorologu xl observations for the year 1890 
This institution has regularly issued rejxirts sinec 1862 and the 
continuous instrumental curves, which accompany the tables^ 
have furnished valuable infi rraati >n for the investigation of 
Wesi India hurneanes Since 1872 one of the late Padre 
Secchi s well kn iwn and expensive meteorographs has lieen 
regularly at work at Havana and is said to give very satisfactoiy 
results We note that an attempt is made each month to c mnect 
the magnetical with the atmospherical disturbances 
We have received from the Jesuit College of OBa provuice of 
Burgos, a pamjflilet containing meteorological observations made 
twice doily, with monthly and yearly results for the years 1883- 
1894 The Obaervotoiy is 1900 feet above sea level, and is 
rather sheltered but the summary of the cUraate of that part at 
bpam by Prof Vallodares and the observations of citrus clouds 
arid their connection with atmospheric disturbances, are valuable 
contnbntions to meteor flogicxl science During the twelve 
years in question, the extreme shade temperatures vaned bom 
I* 3 to too*, the annua] mean being 51* 8, and the average 
yearly ramfidl was 22 inches 

M CvsiMiR UE CAMMiir contributes to th* 4r Atvet Jet 
Scitntti Pkya^tut of HatweUet an important paper on the 
latent life ei seeds From 1 senes of experinienu chiefly on 
seeds of adMat, oat, and fennel, be concludes that dormant 
seeds pass throi^ a penod of completely suspended ammation. 
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in which «U the function* uf the protqitMro are qiueicent, but | 
hum which they reMve when agein placed in conditionY Mutable 
for germination The immamty from injury appears to depmul 
< n the protoplasm if the seed pamilag into a complttel) men 
state, in whi^ it is incapable of mther reqiinng nr astimikting, 
before exposure to thi un&vourable conditions The penod of 
suspended ammatum nuiy extend osrer an indefimte time, prob 
xbty through a long senes of yean, and the seeds may dunng 
this period be subjected to low tempeiatures without de 
stn ymg their Ml-dity Those abose mentioneil were exposed 
m I refrigerator as many as 1 18 ^imes in succesuon, to a su Iden 
ft I ling to temperitures saiying between -30 and 53 C 
witheut injunous effects On the other hand seeds of the 
sensitise plant and of / o6elia Eramt succumbetl for the most 
put to similar treatment These statements hate an important 
I emng on the question of the retention of their \ itolity hj buned 
seeds 

Thc addiuons to the Zoological Society s Gardens during 
the past week include a Macaque Monkey {Afaia u lyuoutoigus) 
from India, presented by Mrs Herman Scblesenger a Rhesus 
Monkey {Ma a m tkesus) from India jiresented by Miss 
tolhurst % Macaque Monkey (Attucuut iyttoau/t,ut\ from 
Indm, three Skw Ironses (Ny hethtu tardtgradus) from 
Sumatn presented by Mr Stanley S Hower a ( eefiroys 
Marmoset {Alidas from lanatna presented ty Miss 

Mina Sanpoigi , a Green Monkey (C*r apuht u lalittn iu*) 
frcin Meat \fhca presented by Mdlle Eugenie t robel a 
Barliory Ape {Afaca m viuni) ft m North \frica, presented by 
Mr Ldsnn bletcher two Crested I oreuyinesf^f/zm. ns/a/a), 
two Cape Zonltas(//i»/j t from S lulh Africa (resented 

1} Mr J F Matcham a DucoipsCeckatoifCara/oa i/w M'/n) 
fitm the Sotomm fslands presented by Mrs Dexter, a 
Nightjar (Cepri/Mu/etii riov/irui) burqiean presented l>y Mr 
1 West Carme two Kobtien Island Snakes (Corandla fko 

uuh) frem South Afriia presented by Mr Barry McMtWam 

a Chameleon ((.kvittlan ba ib u) from Egypt 

1 resented by Mr J Buehanan a Brown Capuchin {Cebnt 
fill! Uh ) from Guuma, a Bloek I ackeil faekal (Ckmi mMnuta ) 
from South Afnea six King tailed Coatis (Aasut tufa) b m 
South Amenca, de|Kisited , a Ked Riser H ig (Potamo k tut 
ptniiillatus) from West Africa a Sooty I halan^r (Pkahngi fa 
/n/ifmata) from kustralia a l>e Filipins Meadow Starlmg 
( Stunnl/a dt/lt/pt) from I a I lata, purchased two Mandarin 
Ducks ( Ft fumcHiaUt), seven Summer Ducks ( / k spaitsa) 
three Chilian Pintails (fiofitt fim arnla) bred in the Gardens 


OUR ASTRONOMICAL COLUMN 
Thi Rut siinx 01 Vrsits Notwithstanding the (lersisience 
with which the planet \enas has been triesropically observed 
the penod of rotation is still undetermined with anything like 
(ertmnty Schrr ter believed the time of rotation to be 23h aim 
and thisiienod, or therealmuts was pretty generalh adopted until 
the announcement fay SchiapareUi in rS^that the tpneof rota 
tion was [vobably equal to that of the planet s revolution round the 
snn that u about at5 days This conclusion siraa based on the 
ngidity of the markings at diffiinnt hours of the day and for weeks 
together Ofasennations by M I'ercotm and Dr lerby tend t > 
strengthen the conchiiion amved at Iqr Srhtapatdli On the 
other hand, M Nietten observed the ^net between 1881 and 
1890, and found that a period of aj hwis satisfied his ebierva 
tiona, while M Trouvdot, from nearly twenty years work, 
concluded that the rotation period sm a^t 24 Wirs. In this 
divided sUte of opimon therefoic. it w evident that much 
remains to be done before any sadifactory conclunim can be 
drawn 

Dnnng the present year, Mr Brenner, of the Menora 
Ofaaervato^, has observed the planet as frequently as possiUe 
unce Ayml IT KAtt hack 2300! Hu tint oliseivatioiis of a 
bright and a dtik spot near the north pole led him to agree with 
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Schiaparalli, but further ofacervattoiis have idianged his opouon, 
and he now believes the penod to be about 34 hours. On July a 
he aimonnced that a marking near the southem cusp hod been 
vuible since June 9, but became invisibte about 4pm each 
day, while a wCH marlted streak appeared about 8pm Other 
luaiks alio apfieared tnd disappeared in a manner ineonsistetit 
snth a rouuon period of more than 24 hours One of the most 
important of the markings, though noted quite independently, 
appears to be identical siith one observed by Mr Stanley Wu 
liamt eleven years igb , ui a communication to Mr Brenner, 
Mr Willuuiu sutes ' In 1884 I mana^ to secure about 
one hundred sketches of the markings on Vmus ThcM mostly 
favour a rotation of about 24 hours hut there was one strongly 
marked indentation near the southem hom, which remained 
vuible continuously for about a month It sras prolonged on 
the disc by a narrow and unusually dark and definite streak (for 
'Venus) Mr Brenner has since claimed to have proved with 
certainty that V emu rotates in about 24 hours , some of the 
markuigs return regularly at the same h lur of the day and are 
invisible at other times when the defimtton u equally good and 
It u even possible to observe the appearance and o^ancing of 
the most conspicuous streak 

CFODBliiAt DBanavAllONs — Di C eelmuyden, of Chru 
tiania has recently pubbshed the results of a comparison between 
the astronomical and geodetical determinations made in the 
course of a tnangulation of Norway Thc stations selected f r 
olaervation he between 59° and 64* lat , and the astronomical 
work connected with the investigation was conducted under the 
direction of the late Prof heamley extending as br hock as 
1868 The observauons refer to measurements made at eleven 
stations of which nine have lioth the arimuth and latitude 
determined and twi the difference of Ic ngituile 

As origin fir the geodetieal survey the geognphical eootdi 
nates of Drag inkollen x station on the Swedish border have 
been chosen partly because its position is uarticulorly well 
dete mimed hit pnnripally on the ground that its situation 
pomu to the existence of a very small local attraction Anuming 
that fir this stall in a vertical line coincides with the normal of 
Bessel s elUjisoid Ur ( eelmuyden has com|iuterl with the date 
already collected m the course of the geodetic survey, the devia 
tions t f the (dumb line for the other stsiK ns m which both the 
a/imuth and the latitude hav e been determined 1 he results are 
sh wn in the fill wing table 
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Ihedevutims f the plumb line here shown, agree on the 
whole with what might be expected from the conformation of 
thesuriisee and the contignity of neighhouniig mountains hor 
esaro[de the westerly deviation of Cden can be exphined liy the 
attMction of Dovrefjeld An eicceptum is, however met m the 
case of Norbeighaug wbne an easterly rather than a westeriy 
desMtiun wouU have been expected A map u attached in 
which IS shown faith the position of the several stations and the 
direction of the deviation of the plumb line 


THT institution Ot MFCHANICAL 
ENGINEhRh 

'THE annual summer meeting of the Institution of Mechanical 
* EDgmeers was held in Gfakigow last week, under the chair 
manshipof the President of the fnstituuon, Prof Alexander B 
W Kennedy, h R S A strong loeat committee had been 
organised nndtr the chainnanship of Sir Kenny Watson, Prof 
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Aroiiib«M Bart being Secretaijr aad veiy complete amnge 
menti M been made for tbe inctruetion and entertaamient of 
tuembeti taking part in the meeting In a great engineenng 
centre there can be no lack of otqects of interert to afbrd ex 
cunione for a meeting of ths Inititutidh. and the oiganuing 
committee had taken rail advantiM of the focibtiee put at then 
ilispcnal hf owncn of worlu who had hbemlly thrown them open 
to memlwn 

The meeting commenced on Tueiday, July 30, and wai 
brought to a ciWUHon on the Friday foUowliw The mornmgi 
< f tbe two lirrt daye were devoted to the reading of papers o( 
which the Mlowing is a hat — 

Hydraulic ctokine machinery and labour mving appluuices in 
modem gat worke,^ Andrew S Biggart 

Notes on modem steel work machmery, ^ James Kiley 

Keceiit engineenng improvements of the Clyde Navigation by 
lames I)eas, Engineer of the Clyde Navigation 

Notes on hydraulK power su^y in towns Gla«gow, Man 
Lhester Buenos Ayres, &.C , by EdwanI B Ellington 

1 spers on telemeters and range finders few nasal and other 
iM]r))i ses by Profs Barr and Stroud and on the electric light 
in(, f hdmburgh, by Henry K J Burstall, were also on the 
sgends but had to be adjourned until the next meeting 

On members assembbng in the Institute of (me Arts they 
weie welcomed hy the Lord I rosost of Glasgow, Sir James 
Bell and the usual formal business hasw been disposed m the 
hr,i |xiper was taken, namely, that of Mr Biggart, on gas 
works machinery In ihu the author desenbedan exteiiMvc 
hydisulic plant which has recently been laid down at the 
LHwsholm Gas Works in Glasgow The apparatus is designed 
to s(([iersede hand labour in the chaiguig of retorts, and clearing 
them ef the residual c< ke when the msTias been abstracted from 
the fuel The usual method of pcrfonniim the^ operationi, by 
liand must be known to most people The coal hnvii^ been 
br iken to suitable sue by hand u placed in the retort by 
means of a lung half round scoop or trough This u, pushe I 
mti the retort tuid then turned oter, the coal then beuig spilled 
tnd spiead evenly thr jughout the length of the retort itiis is 
sery laborious work and moreover the smoke and dust accom 
1 any mg it ate ven mjurinus It ts howeier, less trying than 
the discharging or the retorts, an operation which eonsists of 
ral mg out a mass of coke slmtst at a white heat It will be 
easily understood esen by those not j trsonally sequamted with 
l,as u >rks tbuit labour of this nature does not tend Co the 
sdisneement of the labourer, for thi ugh good wages are paid 
they -ire apt to be spent m ways n it all that could be desued 
The introduction of machmery to supersede this somewhat de 
ini ralising work is therefore a distinct boon to the workman as 
well IS the proprietors of gas works and thus indirectly, the 
users of gas in fiset it is the oft told tale of mtelhgent work 
being required to produce machines which take the place of the 
unthinking Ubourer That is very nearly the whole history of 
the elevation of the working classes In the machinery de 
sciibed by Mr Biggart, and Ulustiated by wall cartoons 
displayed at the meetiim, tbe coal is broken by a mochme 
having rolls with powertul steel cUws which draw m the coal 
and break it to pieces of the reqmred sue 1 he coal is con 
veyed by means of buckets travelling on chains these seooii ii 
u| and take it to the madiine or to the required spot after it u> 
bn ken Tbe charging machine consists first of a steel frame 
mounted on a carnage which runs on rails laid on the plalforro 
in front of the battery of retorts Attached to the frame is a 
hor^ and firom thu g given q^bbr of coal u allowed to fall 
in front of a •• pusher piste ^e foncUon of the latter a to 
thnisi the coal mto the retort, the necesmry forward motion 
beiim obtained by means of a hydnnlie ram A second mm u 
used to witiidiaw the pudwr About six or seven pushes are 
re juired to place the coal m a retort, the quantiw that has to be 
placed at the fiu end naturally going in fint Tiie arrangement 
of the mecbanism u such that the coal h practically level in the 
retort, a &ct wluch the gas manager looka on as important 
There are many very ingenious devices incorporated m the 
design of tins machine, whSdi we have described inso dementaiy 
a manner, but to make them clear we thoukl require somewhat 
eUburate illustrationi All charging operatiMi| ore performed 
by means of a si^le lever Havi^ charged one retrat, the 
machme u nm ek^ the lines of lail to the next retort, and so 
on through the wlwle range 

Having desenbed the main outlme of the charging machine, 
the action of the drawing machine hardly needs explanation, 
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tbe two being so bke m principle In both the m ec h a ni s m 
for nusmg the pusher or rake, respectively fiom the coat 
or coke so as to clear them, is very ingeniously deviaed, 
compered to hand labour The saving in time and Ubow is 
comddciable, os the mschinc will charge forty emht retorts in 
an hour under fovourable conditioiis Not Wf the number 
of men are required in the retort house , and it u said thu 
the saving wfaiM this represents, averages about a shlUing per 
ton of CQU cubonised As, roughly, about 8 goo,ooo tons of 
coal art annually used for gas making in this counts, rt will be 
seen that the univenal use ol t|}«M machines should hmd to a 
saving of £400,000 every year to say nothing of rebeviira the 
working classes of exhausting and by no meana elevating laSonr 
It is, however, worthy of note, as indicative of the sj^t of the 
age, that it was strikes, or tbe fear of strikes, that led to the 
more general mtroductiun of these labour saving apydiances. 

In the tong discussion thst followed the reading of the paper, 
the most notable pomt was the testunony of experienced persons 
as to the success of these machines 

Mr James Rileys paper, on modem steel works machinery, 
was a vuuable contribution to the publuhed knowledge on this 
sutqcct Mr Kiley has taken a prominent position in the 
manu&cture of mild steel from the time the material was intro 
duced commercully, and he therefore speaks with authontv 
He was connected with the now almost classic Landore Works r 
under Sir William Siemens, but it was sv head of the Steel 
C impany of Scotlaml that he made hu name most widely known , 
indecvl, there is no one 1 1 whom naval architects and ship 
c instructors owe more ihan to the author of the paper for what 
has been done in the development of the steel plate industry 
Mr Riley has recently found a new field for his energies, and 
It was largely in the description of the plant which he has been 
flitting up that his paper dealt 

Some of the most impressive examples of the mechanical 
engineer s art are to be found in the modem steel works of this 
country Massive cogging mills, which w ill roll down an 
mgol of ten tons of steel, almost at a while heat, into slabs , 
hj^rauhe shears which crop oft tbe ends of these slabs cut 
ting througha tluekness of 12 inches and a width of 5 feet of 
glowing steel, the enormously powerful hydraulic forging 
pre s s es — the casting for the cylinder alone in an instance 
mentioned by Mr Kiley weighing 6a tons the plate mills, 
rail mills, hot saws, the live rollerB ami hydraulic turning gear 
which deal writh many ion ingots of steel as if they wen. but play 
things all these form an exemplification of ortifiewl force hardly 
surpassed T he paper in question gave descriptions m detail of the 
most recent examples of these machines which it would be of 
I interest to repeat but the difiicuUy of making tbe forma of con 
ttraetion clear without the dugrams shown on the walls, will 
I compel us ogam to confine ourselves to mere outline In a cog 
ging mill desenbed and illustrated slabs up to 60 inches wide 
enuTd be produced and these are rolled on their edges by vei 
tieal rolls the ordmary honrontal rollt being used for rolling 
on the flat Ingots and vlabs are taken to and from the mill 
hy vpeeul carnages actuated by hydraulu; rams Hydraulie 
slab shears, described in the paper, have a centre cybndcr 
of 31 inchra m duuneter and two side ones aa inches each , 
the work being held down by hydraulic power whilst being 
sheared The accumulator pre^re is one ton per square inch 
The table has two hydraulic cylinders by which it is raised or 
lowered Steam slab cutting mean and plate mills an also de 
senbed The suthor advocates the use of three high plate mills 
ID place of the more usual reversing mdl A three high mill 
runs contumously, the work being passed furwsrd between the 
bottom and nuddle roll and bock between the top and middle 
roll The fiiequent reversing of the engine dnving the rolls 
thus done assay with is naturally a soune of loss Hydraubc 
power hat also been adojited for working plate shears the 
mecfauniw) emj^ed for actuating the blades being of the nature 

a toggle arm worked from a crank shaft by levera 

A long discussion followed the reading of this paper in 
which the desuability of rolling plates from the ingot 
withoBt ptevMiis cogging was considered teo felly In 
Amayca this practice is largely, indeed all bet universally 
followed I bnt tbe general opinion of the high authorities 
who spoke, appeared to be tnet in Fngland, owing to the 
divers^ of sues cX plates reqmrsd, cogging into slaba was a 
necessary part of plate rolling It u poambte, however, that by 
jxoperty apportioning mills to the desoiption of work requiteo, 
the intiKineaiute process may in time become less umverral in thu 
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c untry Thkt, however, remains to be seen, and one must 
rememW how difficult it is to shake trade cuatnttis however 
much they may stand in the way of adv a n cem e nt m manufitetur 


me processes 

Mr Deas’ paper on Clyde navigatton improvements was an 
ther excellent ccmtnhution to the ptoceedin|n of the Institution 
althr ugh perhaps rather of the nature of a civil than a mechanical 
inimeenng paper We use the term “civil ingineenne in 
Its restricted but more generally accepted sense The Clyde 
IS probably the most artificial tidal nver m the world What 
man has done for the Clyde, and what the Clyde his done 
for Glasgow, every one has heard Mr Deas carnes the 
details of the narrative a step further, showing how he built up 
good and enduring quay walls where the nature of the ground 
rendered the task one of the greatest diflicutty Die roost 
sinking feature was the senes of hollow concrete cylinders, 
sunk into the natural sand or gravel to form a foundation for the 
<|uay walls The method of unking was ingenious and tothose 
interested in these matters a perusal of the paper will be of 
l,ruit interest both in regard to this and many other points 

Mr hllington s paper was one of great interest, as indeed, 
were all the memoirs read at this meeting The author has 
taken the foremost poution m the introduction of the distnbu 
Uon of hydraulic power from a central station The first example 
on a lar^ scale was the installatian at Hull which was laid 
down m 1877 This was followed affer an interval of seven 
years, by the London scheme which has now reached large 
dimensions, not far from ten million gallons of water being 
pumped per week at a pressure of 750 lbs to the si^uare inch the 
mains extending over the most important parts of the metropolis 
Since then the system has been applied in I iverpool Melbuumc, 
Birming^uun Sydney and Antwi^ the latter city using over 
three million gallons per week Ine latest examples are Man 
Chester and C lasgow where the pressure has been increased to 
1130 lbs to the square inch It was the (ilaagow seberoe that 
Mr 1 Ihngton chiefly described These works have been 
earned out under the s^rvision of Mr Corbet Woodall aetmg 
ft r the Corporation Ine engine house it laid out to contain 
SIX sets of tnple compound en^ncs of loo horse power each 
There are two accuniuUt irs hxnng rams 18 inches in diameter 
and 33 feet str ke ivh is loaded to 137 tons The capacity 
IS $7,500 gallons per hour at the standard pressure of iiao lbs 
to the square inch The water supply is taken from the 
Corporation mains in I^ondm lliamcs water is used The 
mains are 7 inches in duuneter, there being gutu percha packing 
nngs at the joints 

Speaking of the efficiency of the system the author founded his 
remarks chiefly on his expcncnce in I ondon and it was found 
that the avera^ for ten years was o 9343 The efficiency is de 
terminal by the fraction representing the ratio of the quantity of 
water registered by consumers meters to the quantity pumped 
at the central stations In I iverpool a still belter coefflcvenl 
IS obtained the efficiency being o 9555 A Parkinson meter is 
used by the author this is very like a gas meter 1 he Kent 
jiositive low pressure meter is largely used in 1 ondon 

1 erhaps the most interesting part of Mr 1; llington s paper 
was that in which he compared the cost of hydraulic power sup 
ply and electric supply The results were laigely in &vour of 
the water system and were certainly somewhat surpruing to 
many In making this comparison uta were taken from the 
reco^ of the Lc^on Hydraulu. Power Company and of the 
Westminster Electric Supply Ci rporation In making the 
comparison 1000 gallons of water at 750 lbs per square inch is 
taken as equtsalent to 6 518 Board of lYade units of electnaty 
The anal^ showed that the station cost of hydraulic power is 
5 I73<f per thousandgalloni pumped at a pressuss of Mo lbs 
per square inch The corresponding cost of an equivalent 
amount of clictnc energy rrauced to the same nsdnuhe 
standard, u 9 0140! per thousand odlons , on an elertncal 
stamkrd of Board of Trade amts of O 7931/ and i 383^1 for 
hydraulic and electneal energy respectively It was a cunoita 
cotnctdence that, in making this companson, the capital outlay, 
output, quantity sold, and average price obtomed were neoify 
the same , it was only in cost of production that the diveigence 
was remarkable \nirther point that came out m the dncuasion 
was that the dividends paid ^ the t«n> companies respectively 
were not giaatly diSnent The author could come to no other 
cooduMon 00 the figures than that, ftom some cause not 
hitherto exphuned, hydnubo power is much less cortly to 
produce than eleetnc% Prof KenMdy, who occupied the 
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chair, and who is so laigely responsible for the distnbuuon of 
electrical energy could find no fault with Mr Klhngton s figures, 
but we believe the matter is likely to become Uie subject of 
fiirther investigation 

We do not propose dealing with the many excumons that 
weN made, and which included visits to a large number of 
shipyards engme works, iron and steel works, oa well os the 
la^ Corporation underUkuw, such as the gas and water works. 
To descabe these at all adequately would require a volume 
ratha than an article It will suffice lo say here that these 
excursions wen. well attended and the meeting was highly 
succeasfiil genriall} 


THL INTERNATIONA! GTOURAPHICAI 
CONGRh S S 

'T'llL cl Ming meeting of the International (jeographical C m 
gress t Hik place on Saturday morning (August 3) and there 
seemed t > be no dissentients trim the ipinmn that m ill its 
departments the C ingress has been x great success In parti 
eutar the meeung is to be congratulated on acc implishmg much 
important work and tombining therewith a huge amount of 
entertamment and social intercourse, without undidy taxing the 
energies of its meml ers While there was no reason to expect, 
in a scientifie body like the Congress, any sennus complication 
of interests it » specixlty satisfactory to recognise the spmt 
which showed itself in all the sittings from day today and f lund 
iti m >st definite ex] ression in the graceful aiid courteous speech 
in which l.eneral ( reely seconded the jMuposal that the Congress 
accept the mutation of the (icrnuui delegates to hold the next 
meeting in Berlin Die Congress has not as yet met in 
(lermany and it w is felt that a huge number of members would 
have grtal difheulty m attending a meeting at Washington, 
although a iisil to the United Stxtes offered many inducements 
to accept the cordial in\ itation whieh came from that country 

At the cl se of its )iniceedingt the Congrem gave deliverance 
on i number of important i|uestions wTueh we may take as 
representing the general views of geographical experts on matters 
of special moment m that branch of stiente With reganl to 
Africa It was sgreed that it is de<irable to linng to the notice of 
the (icographicm Sorieties mterested in Africa the adiantagesto 
lie gamed 

( I ) the eseeuti >n of accurate lopogra| hical sun eys baseil 
tn a suibcient tnanguhtion, of the distnets in kfma suitxble for 
ctd inisation by 1 uropeans 

(3) By ene niniging travellers to sketeh are-as rather than mere 
routes 

(3) By the formalirn and pubiicaUiin if x list if all the places 
in unsnrveyed Afnca which nase lieen xccurately determined by 
astronomical hscrvxtims with explanatiins jf the methods 
empkmd 

(4) ^ the accurate determination of the jiositiun of many of 
the most important places in unsunejed Xfincs, for which 
operation the lines of lelegraiffi already erected, or m ourie 
ot erection affonl so great facilities 

Kesolutions were passed as to the collection and catafoguing of 
cartographic mxlenals and urging that all maps should bear the 
date of their publication, and the report of an mfluenUal 
cmnmiiNon appointed at Bene to consider a proposed map ot 
the world on a scale of i i 000,000 was adopted m a form 
embodying a residution that — 

(I) 1 he Commission has received the Report of the Berne 
Committee and feels grateful for the work done by u 

(3) The Commission declares that the production of a map of 
the earth to be exceedingly destrable 

(3) A scale of 1 i 000,000 is recommended as bemg more 
especially suited for that purpoee 

(4) Ine C nmmissi m recommends that each sheet of the map 
be bounded by xres of parallels and of mendums A poly conical 
pnqectioa is the only one wluch it deservmg ot consideration 
Each sheet ot the map is to embrace 4 direct of latitude and 
6 degreea of kiogiiude, up to 60 degreei north, and 13 degrees 
of foujuude beyond that parallel 

(si The Commission rcoomiMnds unammoudy that the 
mendiaii of Greenwich and the metre be ecoepted for this map 

(6) The Commisuon reeommanda goveniments, umituttona, 
and societies, who may publish maps, to acccept the scale 
teoonunended 

(7) The Commusion lays down Us mandate, and recommende 
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ihftt the Exeeabee Cbmnuttee of the Congmi be cheiged with nection between the wriejy of Rtuna and India, bf Orionel 
the dutv of carrying on ita work, HeA be aBthMued to T H Iloldich, C B (road b} Cotenel Sir John Arda^4 the 
co-opt hr thia purpoae acientlfie men repnaenbng vanoua mernl levelling of France by M Charlea Lalleinaiid, Dmetanr 
countnei. du Scnice du nivellemtnt general , the rue and peogrtw 

Support wa» given to the propaaal for forther international vnr rartngn^y in die Colony of the Cape of <.»ood Him bjf A 
leys in the North Atlantic, tm North Sea, and the Baltic, by the de Simdt, late Surveyor t>eneral of that colony and on the 
aikption of a reaolubon, draam up by a special Committee — geodetic survey of South Africa, by Dr David CiiO, F R-S^, 
“ That the Congress recogmtes the scientific and economic im Astronomer Lieneial fur Cape >f Good Hope (communicated by 
portance of the resoltii of recent research m the Baltic, the North Mr A deSmidt) 

Sea, and the North Atlantic, especially with fishing In the course of discussion the need of suneys of the Nile 

intereiitfc, and records its opinion that the survey of these areas Valley in connection with the South A&man tnaogulaboii was 
diould be contmued and extended by the co operahon of the emphasised 

different nationahties concerned on the linefc of the scheme pre On Tuesday, July 30 the general meeting was chiefly occupied 
sented to the Congress by Prof Petters<ion ’ with reports, and the discussion of resulutums already referred 

The recommendation of the hducation Committee was adopted, to Section B was devoted to oceanography, under the pre 
to the effect that — ‘The attention otthu Intemahonal Congrevi sidency of Dr John Murray Mr J \ Buchaiun gave a 
having been drawn by the Bntish members to the educati mal retrospect of ocean ignphy dunng the last twenty years and read 
efforts being made 1 ^ the British (leographical Societies, the a papn, ly the Pnnee of Monaco, on the work of the yacht 
Congress desires to express its huurty sympathy withsuch efforts Prttxrss Abet A pajwr on ocean currents and the methods of 
and to place on rec ird its opmion that in every country pr > their obaervabon ly Captain A S Thomson was laid on the 
iiaonshonld be made for higher education in geography, either table and Prof VV Lil bey of Pnneeton gave an account of 
m the universtbis or < thirwta some valuable researchts on the relations of the Gulf Stream and 

Other resolubons wen. also earned exprcssiiu the approval the Labrador current Prof Libbcy s investigations have 
of the pnnciple of State printed registraUon of literature as afforded some remaikablc results bearing on the migrations of 
the true flnuMatirn of national and international biUiography, fidi on tbe eastern seabxird of the United States, and they form 
urging the need of sime agreement ss to the wnting of place an mteresting contnbutmn to the study of certam problems in 
names, and acknowledging the scientific necessity of an nianne roology A paper by 1 rof J Thoulet suggestmg that 
international system of stations for the ubsen^on of geographical societies in towns situated near the coast Aould 
earthepukes inteastthemscliesinthe iceanographyof neighhounngseas was 

Besides the abrve a number of resolutions were adopted in laid on the table 
the course of the daily debberations of which the following Section C, presided oier by I rof H Cordier and Prof f J 
is perhaps, the must imjiortant of all the decisions of the Run, discussed geographieal orthography and defininons 
Cl ngress 1 apera were read on the orthography of place names by Mr 

The resolnUon refers to the Lxploration of the Antarctic re C G Chishohn on geograidnni pwee names in Lurope and 

gions concerning which the Congress recorded its opuuon that the Fast by Dr James Burgess and on the transliterali m and 
this IS tbe greatest piece of geagraidncalexplaratton still to be un pioauncMtion of idace nsniu by Dr (siuseppe Kicduun 
dertaken, and m view of the additions to knowledge in almost Popular interest m the Congress probably reached its highest 
eiery tiraneh < f science which would result from such a scientific point at the general meeting on Wednesday (July 31) when the 
exflorauon, the Congress recommended that theses era! scientific proceedings rcisted exclusively to Afrtet and its development 
societies throughout the world should urge in whateser way Sir John Kirk read s paiier on the luitabibty of tropical Afhca 

seemed to them most effective thsl this work shall he under for development by white races or under their supenntendenre 

taken before the close of the century deahng wuh the possibihties of colonisation proper, the estah 

The follosnng is s summary of theproceedingioi the Congress lishment of European settlements in places ^rmitting of tern 
during the week I revious meetings were reported in our last i»rety residence and the means whereby the native races may 
issue themselves be taught t > aid in the development of the country 

The general session on Monday (July 09) opened with a paper Count von Pfeil laid down the conditions of success m cohmisi^ 
on Antarctic F xplnration by (•dieimreth Prof Dr G Neumayer, tropical Africa whu'h he said were chiefly a thorough knowledge 
snd a discussion followed in which the President, Sir Joseph of the iharacter of the enuntr) it was proposed to colonise oftro 
Hooker— the only sumsor of Sir James Claik Ross s Antarctic pical hygiene and of the art of making the native take an active 
I xpeditien of 1843— Dr Murray, Sir Geoige Baden ihue in the work Mr bilva Whites paper dealt with the problem 

Powell, Mr Arundell M de I sp|«rent. General Gteely, and from vanous points of view, the author concluding that tropical 
IW Gnido Cora took part , and a committee was appointed to Africa u on the whole unsuitable for European colonisation and 
draft the resolution alrmy quoted The Congress ttim turned that it is capable of only a limited degree of development as 
Its sttention to the Arctic regions papers bang presented by compared wiln other and still undevelop^ reginns of the world 
Admiral A H Markham, (leneral Greely Herr S A Andrfe, Mr H M Stanley Mr L G Ravenstem M Lionel Dfcle, 
and M F Payart Herr Andrfe s project for reaching the and Slatin Pasim also presentol communications to the meeting 
North Pole by means of balloons was somewhat severely cnti and a discussion folliwed (jcneral Chapman rend a paper on 
cued hut die aothor was confident of being able to meet all the the mapping of Afnes and a proposal was referred to a com 
difliculties su gg est ed, and announced that he had already oht ai ned mittee whose report inrludei the resolution given above A 
the funds necesMiry for hn expeditim A paper on Russian ptmr on a crestographic map of Africa was read by Mr Silva 
researches on a sea route to Sibena was afterwards retd by White, snd another by M ViCluf de Ternant, on French Africa, 
Lient Colonel de Sholcalsky was laid on the tablt 

In the afternoon General Annenkoff and Mr J Y Buchanan Only one of the sections met (Scctiorr C) The Presidents 
preuded over Section B, which dealt with papesi relating to were Dr A (>regontv and Prof Labhe) Oceanomphieal 
physical geography M le Comte de Buemont pies eai tM a papess were commuiucated by Prof Otto Petterason and Mr H 
paper by M G Lennier on the modifications of the coasts of N TTinlisiai. doding with recent research in the North Sea 
Normandy, and Pnnee Roland Bonaparte pve on account of Ftof PettersKm submitted a scheme hr on extension of the same 
researches on the penodic vanahoos in French glaciers After wcdi, arid a committee was appointed to draw up the resoluUon 
these were ducussM, papers on the decimal divinon of time and afterwards adopted liy the Congress A lupn on limnology 
angles, on t)ie centesinial divwon of the right sn^, on standard as a branch of geogi^ihy was then read by Prof Forel, and 
time, and on a system of symbohe hour zones, were read by M after remarks by Prof Anuchin, Prof Halbfius, Prof Penck, 

le Dr J de R^ Pailhade, M Louu Fi^ (presented oj M Prof Lifabey, and M de Krapotkine, Dr II R Mill asked that 

ramnea LAitard), M Bouthillier de Beaumont (presented <9 M hw puei on " Limnology m the Bntiih Islands ’ be held as 
le Comte de Buemont), and Prof d Italo Frasti, and a further read SeSor F A Pezet gave an account of the counter current 
duentnon followed . “El NiBo” on the coast of Ntwtheni Pteru 

Section C^presided over by M le Colond Bosiot and Colonel Ihc general meeting of Thureday (Angust i) opened with a 
Sir Heniy llimllier, cimceined itself with geodesy, and im return to the subject of Adtaretk ex^oration Mr C E 
Portant papen were read on the geodetie opmtkme of the Borefagrevwk, who had been unable to reach Loudon in 
Indiaa Sui^, by General J T walker, C B , F R S , kte brae for the meeting on Monday, read a paper w hta 

Surveyor General of India , the desirability 01 a geodetic eon voyage In the AnUmli to Vietona Land Pro! C M. 
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Kao read a Mper n Weatem N««r (jUinea and future ex 
ttlunuion in Atntnlu was discuiaed by Mr David Lindrey 
A memoir on the Niger lakes, by M Paul Vmllot, was laid on 
the table, and one on exploratUHis in Madagascar, by M 1 < P 
Ciaotier, was communicated in abstiacl In the absence of M 
Maistre, who was to have read a psper on the hydrographic 
system of the Shan and Logone, Senor Don Torres Campos 
mve an account of the climatology of the Portuguese and 
Spanish colonies on the west coast of Afhca 

Section B— Prendents, M Levasaeur and Mr Ravenslein— 
received the following papers — On the construction of a 
tcrrestnal globe on the suite of i 100,000 ^ Prof F Reclus , 
on the construction of globes, hy Sijpior Cewut I omba . the 
life and geographical works of Cassini de Ihury by M 
I udnvic Orapejnron , an ethnagra{foical map of h urope, by 
Herr V von Haiurdt 

1 rof de Lapparent, Dr John Murray and 1 rof Penck 
presidol over S^ion C , where Pirof Paluky read a paiier on 
the geographical element in evolntion , Dr h Naumann, one 
on the ftmdamental bnes of Anatolia and Central Asia Dr 
S Ihusarge a third on latente and red earth in \fnca 
and Indui and Mr Henry O Bryant a fourth on the 
most northern Pskimos The last paper described obsersaUons 
nude in North and South (jreenland during the Peary Relief 
bxj^itions 

On Pnday (August a) the President communicated s paper to 
the general meeting by Baron \ I Nordutskiold, on ancient 
charts and sailing directions Prof Hermann Warnier read a 
paper on the origin of the medueial Italian nautiuil charts 
which gave somt intiresting results as to the lenmh of the 
medueval nautical mile Mr \ ule Oldhtmi dealt with the place 
of mediival manusenpt mans in the study if the history of 
geographical discovery and m the coune of remarks on this 
paper, Mr Batalha Rets announcetl thediscovery of an authentic 
fifteenth century portrait of Pnnee Henry the Navigator, at 
Lisbon 1 he Congress received a number of prciantations snd 
discusseil sanout proposals and resolutions 
P Section B Presidents Seilor Don 1 orres Campos and M le 
1 n 1 I oasseur — dealt with sps.liotogy (or the science of eavems) 
and mountain strut hire \ paper in the method if mvestigat 

ing caverns by M 1 \ Msrtel was read , M h Schriwcr 

described new instruments and meth xls used in surveying the 
lyrenees and Prof Rem give an aeciunt if 1 liservstions m 
the Spanish Sierra Nevada < 

Dr h Naimuiiin occupieil the chair in Section C, in which 
1 rof Penck read an important paper on the morph ilogy and 
ttrmin logy of load forms and ooromunications were received 
from Mr Mtalha Reis on the definition of geography, and Prof 
Cerland on earthquake observations 

On Saturday only a general meeting wss held General 
Annenk ff reao a paper in the im( urtance of geography men 
nection with the present agricultural and econimical vrisis wnd 
the rest of the lime was occupied with resolutions and reports 
The President dissolved the Congress in a short concluding 
address, and bid the foreign visitors a hearty faresrell 

After such well filled days the Cingrem wwely dev ted most 
of us evenings 1 1 recreation Only two exceptions were msde 
On Monday night Prof I ibbey showed by the lantern a large 
number of photographs made m the north of fiRenland , and 
on Thursday Dr H R Mill gave i demonslratinn m the form 
of a lecture on the English lakes 


/W> BRlTIiiH MhDKAl A'>SOC/A 7 ION 
'T'Hf sixty third annual meeting of the British Medical Assocu 
tion held m London last wedc, was the largest in the 
history of the Association and one of the greatest assemblies of 
medical men ever known Twenty two yean ago the Association 
held Its annual meeting in I ondon, but whereas at that time the 
membership was only 1500, the number now exceeds 16,000 
A large number of foiiugn medical men were present at the meet 
mg, amom them beiim Prof Stcfiivta, Dr W W Keen, Dr 
Apoctob, IW Mosso,Dr I'raenckel,Dr Farkas,Prof Iota,Dr 
Ottohnghi, Prof Lasarevntch, Prof von Kaake, Prof Bs^niky, 
Dr Hermann Bign, Dr Ball, Dr Kaater,Prof Oayet.Dr Meyer, 
Prof Panaa, PnH^uchs,Prof ^wditdi. Dr L A Ndkim, iW 
Baumler, Prof Martin, Dr Cushine, Prof Cordis, Prof Ham 
buigher. Prof Mannesco, and Prof Geikie Sit T Russell 
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Reynolds therefore presided over on assembly international in its 
mam aimi, and representtng an Assoctation ai remarkable in its 
growth as It IS high m us standing It is only possible here to 
give a few extracts fimn some of the addresses and refer bnefly t > 
apartof the general work of the sections h or these reports we 
are indebted to the BrttuM Mtdual Jntmal, the organ of the 
AsKiciation Sir T Russell Reynolda took for the obyect of hu 
address the most sinking fact of modern phytiolancal, patho 
logical, and thenpentical research, vu the power of bving thii^ 
for both good and evd in the conservatum of health and m the 
prevention or cure of diseaae In the course of hts resuu'kii he 
said — The most imimrtant foct with regard to recent micro 
biological research u the gradually increasmg appreciation of the 
fact that these lower form of hfe exert, not nec essanly mu 
chievous, but, indeed, benignsnt mfluences on the human body 
and that although the mode of their operation u not fully ex 
plained they take part in healthy processes, assisting n irmal 
liinctions nay indeM it would seem sometimes producing them 
and warding oft the malign effects of other influences to which wt 
are habitually exposed These bodies, to which we are indebted 
for this Bid, operate partly by their chemic action and partly by 
what we must call a vital unxuas, and by their cultivation out 
side the human body and their modification by passing through 
other organisms, isn he made to exert a mab^ or a beneficial 
agency m man It seems even in the range of possibility thxl 
at some time not very distant some other than the ancient 
i manner may apply to them the fiu reaching words of C ilen Ige 
and exclaim— 



The third great revelatidn of the last twenty yexrs is the 
wmderful proleclive ami curative power of these living prilucts 
This in a very wi le sense is not new Of all the most powirftil 
xgents of lestrueliin the most violent hxve been denvel fr m 
living things they are to be found in the animal and vegetaUe 
worlds n I m the mineral In their most ternhle malignity 
stub AS in snakeliti glanders or hydrojihohia — these neeil ni 
humxn skill for thur development they are prepared in the 
lalxintory f nalurt xnd alas are only too ready to >ur hand 
Next to these i me the poisons of stinging things and, after 
them the more slowly operating and less d^ly animal mtee 
tions s ime with in Iced beneficial influrnee, xs vacrinu , 
ithers with Ixal eflects on the skin hut not often grext 
listurbince f the general health 

The vegetal Ic kingdom can pttxlucc potent poisons such as 
lielladonniliemes Or initi ro it and leaves piqipy juice and the 
ignatian hexn but in inter ti render these more deadly Ihe 
ban 1 of man hxs i c ime m xnd piepsue nieotine, stiychnine, 
mirphine and the like just as il may produce, from the 
mineral or quasi mmeral world such potent agents as hydro 
cyanic acid concentiatud acids and otlm dealers f 
ifestnictiun 

The interest in these facts lies m the modern mode for their 
utilisation The great jiolency if living products has led to v ery 
fanrifiil notions in therapeutics and there have been thewe who, 
to cure diseases of organs have given portions of the same I ut 
healtlw oipins i f animala or of man or other ammals ^Vgain, 
the idea has been pronounced that even excreta were useful 
drugs and that the diseased otgans of man might eflect a cure if 
those supposed to be afflKted m bke manner 

Curious as some of these details are, they are of real interest 
to us only as they lead up, through inoculation for small pox, 1 1 
our own bdward Tenner s discovery of vaccination, anti then 
through the resi itches < f Pasteur, Li^r, and Brown SiquanI to 
our present sUie and plane of knowledf^ It would seem now 
that there is scxrcely any limit to what may be expecteil m the 
cure Of prevention of disease and the most ttnkmg of all 
phenomena u to my muid, the probahility of tendering an 
animal immune the introduction mto its onanism of a h^thy 
constituent of the body of another This, if fully confirmed, will 
be the greatest ventaUe tnontph of theiapeutK and preventive 
raedume insututed and guided by extended inquiry into com 
parative anatomy, phytMN^, and pathology As in the human 
race or speaes there exist, os is well known, what may be termed 
idiosyiicrasies - by which u simply meant that oa a matter of 
tut some people and tome people’a fiuuiws, etcape epidemic 
diseases, whereas they are espe^y prone to take ollim to 
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■which they nwy bt exposed — so in the gn*t economy of Nature dniM x^inst such conditions. But that stage has ixsted away, 
stertain groups of animxla have been drawn to exhibit no capacity xnd I will not mock your mtcUigence by other illustrations 
for ‘ taking ' or for even being ' inoculated ’ with the poivms to yond those just giten of thcripcutic appheations of pfaynologictl 
which others are exposed, and from which they suffer, and that and pathological know ledge, or by arguing that allknowled^ of 
severely It would seem, therefore, that use may be made of normal proceskts aids in the comprehension of morbid processes, 
these animals, more or Jess naturally immune ftxim certain and that we are in x better p isition to cinnhat disease when we 
maladies and that their immunity may be partially conferreil on thorntighly understand its caiuation and imtixtion, and fellow 
tnan mentally its development e >uise, md tendencies 

“ Quite recently a communication of the greatest importance ‘tiiventhe faculty of observation, the insight which pene 
h-is been made on the rendering of aninuOs immune against trates the meaning ot the phenomena, the analytical and syn 
the venom of the cobra and other snakes, and on the antidotal tbeticxl powers by whuh i dumrasis is coiiktructed, the reMy 
properties of Mood serum of immuniseil animals Thu subject adaptation of means to a well dthned end, and the firmness of 
has occupoed attention during the last ux jtears and we must character required to deal with thefnulties of human nature, and 
all look forward with expectancy and hojic to the possible the liest physiologist will nnke the best pathologist and the bMl 
and probable diminution of a great national and imperuit pathologist the best physician 

calamity “ Vs regards the remedies at our commxnd, they are only too 

“The outcome of what I have Ixen saying is this that numerous Recourse t > a grant variety of drun is fatal to exact 
the scattered fragments of knowledge and ‘guesses at truth of knowledge of their eflects and to precision in their use, but new 
numy years have been gatheied into a focus during the jMst ones are added every day for the nenelit chiefly of those who do 
twenty five year*, that the vegetible life, extracting from the not know how ti tmploy the ild ones 1 here have however, 
mineral workl the mitenvls It needs for growth and production lieen recent acejuisiiions if extreme value, heavily discounteel, 

of p ivverful agencies fur goixl in the form of f rad and medicines unfeirtunately, in the ease of some liy the mischief done through 

and for evil m the form of poisons, has given itself up to the thnr indisenmin ite use the antiseptic group, the chloral sul 
growth of animal life, wnth its much more complex organs, end phonal group, the salicylates and salicine, the phenacetins and 
I » cure of ills onee thought beyond the reaeh of human ud antipyian class, coca ind cocaine What makes some of these, 

hut that, thanks to man s scientifie ardour and industry, it hi^ moreover far more im)rartvnl and interesting is the fact thil 

again sh iwn itself to be our servant, our helper, and oii^ *their phyailogical action has been inferred from their ehcmical 
pr Hector constitution 

‘ These vre not drv vms of the study, they are facts jf the ‘ A fact which brings practical theraiieulic s into near relation 
lilraratory and of daily life, an I in using that word life with physiology and jathology is that the active principles of all 
sigam, I must endeavour to emphasise still more forcibly ttiran drugs axe ivilated, their ehemieal e imposition is ascertained and 
you my urgent belief that it is to living agencies ami their their physi dcmeal action investigated I’harmuology, m effect, 
employment that we must look for help in the care of infancy has become a branch >f expenmental jihysiolu^ and the imme 
4hc conduct of eelueation — morvl, mental, and physical— the diate efleet of remeilies is known with a t impletencss and accu 
truning up of thtraeter ax well as of limbs, tWt it is the racy heretofore imdrevint of VII this u working tjwjrds v 
miidance of living functions, m the choice of hv mg oecunatinns more intelligent emplovmcnt of drugs, and leads towanis the 
lie they cither if lutd work ot of amusement It is to these we goal of all the eflortst > bring thempeutics within the iiiele it the 
must appeal if we would see the ment mita tu mfem sa$u sciences Ihis goal is that we should know nut only the eflects 
and then it will lie to these that we may confidently look for of remedies Iwt now these effects ire produced Ihis is in iht 

help when the inroails of age or of disease are at htnd, often last resort a question of chemistry Vs 1 have said before, all 

to ( lire us of our trouble or, if not, 1 1 give us rest and peaev vital aitions are attended with iiioleeular or chemical changes 
* It would lx absunl in me, n iw and here, to attempt to say are, from me point of view , chemical action, and i mie undvr 
in what this jratency of life exists It is enough for us 1 1 the laws of the com lation oftforce and const rvation of energy , 
reciigmse its existence, rejtucc in its marvellous energy, and so, therefore art the physiolMical and thi raixutieal aeti m if 
vnticipate still mua, from tiur inxestigatrans of its inotles >f drugs, vnd obviously the key l> the latter is tube found iii the 
actum, but 1 cannot help feeling that, however far we go in our chemixlty >f vital processes ^hempeutics, to liecome w lentihc, 
research into the arcana of nature, one of our ablest neuro is only waiting for answers tJ the questions Svhit h she jwts tu 
logists, who has gone very far, is right when he says ‘ Seanh chemistry Why are wxlium salts so much more abundant than 
while you may with eyes however aided and however earnest potassium salts in the blood, and why ate thi former almost eon 
that which we call “life,’ eludes our search and resists lur fined 1 1 the liquir sanguinis, anil Ihe latter to the corpiisiles’ We 
efforts We must be content with what knowledge we tin must assume thil allmminoid protei Is have an altnuty for sxlmni, 
gam, secure or insecure, and while using it as licst we may, and the globulins for pitassium With the inswer to this is 
should realise in all humility hiw much there is we cinnot bound up the secret of the iiteessity of sixlium, potassium, and 
know, and yet we cannot doubt cakiuro salts to anaUdie and catab ilic operations, in which they 

■Vn address m medicine was delivered by Sir William Broad take no traceable part, vnd of the presenee of iron in the blood 

hent, who traced the growth of the art and science of medicine enrpuscles 

I leiMinted out that of the infancy of medicine properly s|ieaking "Why, again in the c asi of sniistances apparently so similar 

nothing IS known as potassium and sodium silts will the former, if injwted into i 

Individual acts of healing are related in the (Bd Testament vein even in small quantity, paralyse the heart and destroy life, 

oml the treatment of wounds is described by Homer, the wh’le we see pints of mmial saline solution thrown into the 
Chinese from remote antiquity had a sjrstcm of medicme, and iireulation with none liul gooil results’ llow does prussic mid 
mediane has a place m the Vedai but in the works of —the simplest in composition iml constitution of all organic 
Hippocrates, who was born about 460 B c , the earliest medical substances — prove fatal with such fearfiil prorngititudc by its pre 
literature which has been handed down, the theory and prailice sence in infinitesmial |iroportion m the blood? llow ogam does 
of the ait of healingia shown in a conwleimbly sidvanced stage morphine suspend the activity of the nerve centres? (.hemisis 
of development ^e development of mecheiM from that time muat admit that the jraison jus effects of prussic aad and mor 
was sketched by Sit W Broodlient in an admirable address and phine can only lie due to some molecular change in these sub 
the great advances mode during the present century in the many stances , they know that if the deadly cyanogen u so tied up tlui 
departments of his sulqect were touched upon In one of the its component atoms cannot fly aisirt it u inftoi uous. and that a 
sections, the excellence and defects of modern therapeutics very sliMt change in the ehemieu constitution of the morphine 
were pas«s«t in review as follows — molecute entirely alters its efleet it m an almost irresistible m 

“ We have still to ask. What is the beanng of all thesi a«l ference from the doctrme of conservatton of energy that the 
Vances of knowledge on therapeutics, which, after all, is the change in the molecule, say of the morphine, must be equal and 
object of out lives? uppciite to the mdeculor change in the nerve cells which it 

“ Until the last few years it has not been ea^ to atiswer this arrests It seems to me therefore, that we have in the cliemical 
qneauon 1^ instances of any very extensive applications of constitution of the morphine asalecnle a clue to the character of 
jfliytiMogy to the treatment of disease, and morbid anatomy was the chemical change by which nerve action takes place and to 
at one time a stumUng Mock in the way of therapeutic CTort the mionuHlence of nerve eneigy ' 

The pathologitt, pointing to an excavated Inng or onhosed “What then is our position to-day m respect of the 'hreepomts 
liver, would ask the jfejnBcian what he could expect to do with which we have been fell jwing — the recognition of disease, thg 
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knoHlcdfjL uf remedii.i and the ideM which ({incm the employ 
ment of remedies in the treatment oF disease ? 

‘ 7 he ba«8 of therapeutics u diagnou, the grasp of the actual 
(.ontlition underl>inc the s}mptoins or phenomena, oikI the 
greater our command of powerful remedies and the more precise 
our knowledge of their effeetb and of the mode in which these 
effects are piMuced the more impMtant does arxuracy in diag 

“ A duignosis, to be real, implies not only the recognition of 
the disease which ma) lie present and an accurate appieciatton 
of the morbid changes which may have taken place in \arioub 
organs It enibriccb a knowledge of the nature and intensity 
of the inthological processes which base been and ire in otmi 
turn, and of the causes which set them going, and also of the 
results to which they tend A further element, moreoier, enters 
mto the consideration , an estimate, by the aspect of the patient, 
by the jiulse and temjierature, and by other subjeetise ind ob 
jectiie indications, of the impression m ide on the system and uf 
the resistance which it is eajiahleofto the lethal tendencies of the 
disease 

'* \e IT by year we see improvement in this ces|iec( tut only 
that hospital physicmns and leoehers endeai our ti carry diagnosis 
to a Renter wtch of accuracy ind a higher point of refinement 
than ever before, but that the entire li^y of medical men are 
trained by im|)ru\ed educalu n end bysteniatic clinic il teaching 
to amireciale and to |iractise e irefiit diagnosis in their daily work 

“ Diagnosis, we may say, has reached an extraordmuy degree 
of advancement There are no doulit, still new fields to 
conquer, bul in the recognition of diseases, local and general 
there ts not much which seriously concerns Iht human race 
which rcmuiib to lie done The same degree of knowledge, 
however, does not extend to morbid proeesses Our compre 
hension of the significance and essential character of infliuu 
mation is by no means complete ind satisiactory The |iart 
which fevei plays and the place which it hoUls among the 
phenomena of disease is for from being fully understiKKl It 
cannot have lieen intended by nature for the destruction of 
the subject, and we cm see distinctly that in some eases it 
forms iiart of the defensive operations , possiblv indeed, its 
gvnerol tendency ib defensive, hy pnmioting tne production 
of phogrxytes, or uossihly a certain elevation of the teni 
lierature may lie fatal to maleficent orjmnisms which hive taken 
poshebsiun ot the blood or tissues We are nut certain imleed, 
whether m pyrexia the heat piodueing oxidation mthe structures 
receives its stimulus from, or takes place at the liidding of, 
the nervous centres, or, on the other hand, is due tc enfeeble 
ment of thv restraint which they normally exercise over it, or 
whether it defies control hy the thermo toxic nervous centrvs 

An address in surgery was dehvered by Mr Juiuvlhan 
Ilutchmson who gave a hnsf retrospect uf the surgery of the 
iMt interspersed with a few comments as to what may lie hoped 
ioT the future 

Prof Schafer delivered an address in Physiology taking for 
his subject “ Internal Secretions After deSCnhing various 

f lands and secretums md their method uf intervetion, he said 
'he general results to which we are led point very strongly m 
five our of the notion that internal secretions ore yielded lioth by 
the ductless glands and liy what are unully known as the true 
secreting glands, and it is obvious that such internal sei retions 
may be of no less importance than the better recognised fum lions 
of the external secreting glands That a failure of one or other 
of these liilemat secretions has to be definitely reckoned with 
hy the pbysKUin there can he no doubt whatever, while at the 
same time the thenpeutut will he able to avail himself of the 
active principles which the internally lecieungoigans aHurd, and 
in certain cases to use their extravts in place of the hitherto more 
commonly emplmed vegetable medteamenU 

The work of the different sections covered a wide range, and 
much of It relatea purely to medical practice It will be 
sufhcient, therefore, for us to indieate by the following summary 
the geneial character of a few of the more important papers 
and discussions reported in the Bi Uish Mtdual /aumal 


i>F( 1 ION OF MfDICINE 

The President, Dr Pavy, opened the proceedings m this 
Section by an address in which he described the |irogreu in 
medicine due to the discovery of the casusd relatKuiship existing 
betweeeit micro oiganisms and certain diseases, enlarging upon 
the immense effect that this had had upon the question of treat 
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ment, and upon the control that could be exerciaed upon the- 
spread of inl^ious diseases He briefly touched upon the serum 
treatment of diidithena. Dr Sidney Martm then mtroduced 
the discussion on diphtheria and its treatment by the antitoxm 
Dr Martin commenced by stotiiffi that there had always been 
two schools of therapeutists wnth regard to the treatment of 
diiAthena the one trying to discover some local application 
which would loosen ot remove membmiie in the throat, and the 
other to provide a remedy that would act upon the general 
symptoms of the disease TTie want of luccyss in the post made 
It essentnl in his opmion, to examine most carefully into any 
new method of treatment suggested, and to submit it to a most 
rigid scientific inquiry before accepting it Fhe antitoxin treat 
ment, he siateii, hail lieen studied with the neatest care, and 
its recomniindstion was hosed upon the results of a consideri 
turn of the rnthology of the disease 

Prof von Kanke (Munich) stated that whilst m 1893 he had in 
his hospital i mortality of j6 2 per cent in 1893 of ^ jiercent ,. 
and in 1894 up to Septemner zf, when he h id commenced the 
serum treatment one of 57 per cent , since that time his death 
rate had lieen redured to 17 7 pet cent He further considered 
that nut only w is the reduteel death rate due to the injection of 
antitixin hut that the course of the disease was favourably 
influenced in the m st striking manner Prof Boginsky, of the 
Lmptess Fiedenrk Hostntal Berlin, though not speaking with 
the high enthuviisin of Dr Kanke, yet gave erjually startling 
figures, stating that whilst the mortality m the four years previous 
to 189s hail been 1 n the average 41 jier cent under the old 
system of treatment ilunng the Gist year, under the serum treat 
ment It had betn reduced to 15 6 percent Dr SimsWoodhead 
spoke biiefly u|xm the importance^ using large doses of serum» 
and eoncluded hy quoting some Pans statistics which were 
highly fiivourable Dr Hermann Biggs (New \ ork) then gave 
a most interesting leiuunt of the unmunising effect of the seninw 
quoting figures to show that m almost all cases the immunising 
rower of ihi serum extends to a period of thirty days He 
fuither stitevi th it out i f 800 healthy children who had received 
injections, he had not seen a single case m which any harm had 
resulted fn m the tieitment 

Ski 1 ION HI Si rv i rv 

Sir illiam Matt ormac, President of the Section of Surgerv „ 
took for the sul jeet of his address •• Some I oints of Interest in 
Connection with the Surgery uf War He came to the following 
conclusitn — 

' It would apnevr probable that in a future war many of the 
Wounds produced I y the new projectile will be surgically less 
severe, and prove imenable to effechve surgical treatment 
rrobablyalso the nunilx.r of severe injuries wul be very great 
when we consider Ihe enoimous range of fhe new wenf^ and 
the pvnetrating (lower of the projectile, which enahiM it to 
traverse the bodies if two or three individuals in Ime, locluduig 
bones, and to inflict serious or fatal wounds at a distance of 
3000 or 4000 yards It is impossible to say what the proportion 
between these two is likely to be At near ranges the explosive 
effects will he much the same as lieftwe , but at tong nr^ the 
narrow bullet track, the small external wounds, which often 
approach the subcutaneous m character, ind the moderate de 
gree of comminution and fissunng of the bone will be surgically 
advantageous These will form the bulk of the gunshot uijunea 
of the future, for it would seem impossible with magazine quick 
firing rifles to maintain a contest at close quarters without speedy 
muXiial annihilation 

“We may take it for granted that the number of wounded, m 
proportion to the numbers engaged and actually under fire, will 
be greater than before The supply of ammunition will be 
laiger, the fiunliiy for lU discharge greater, and smokeless powder 
wiU inimse aciutac) of aim 

“ I think we are justified in believing, although there 11 high 
authonty for a contrary opuuon, that the next gmt svar will be 
more destructive to human life, ‘ Moodier,' in foct, than any of 
lb predecessors , and that the number of injuries, and m nmny 
cases the seventy of the injOry, will ht largely increased Bul 
very many eases will letnam lest severe m character, more 
capohie of successful treatment, and less likely to entail Aitute 
dimuement, while improved sanitation and antiseptic methods 
will enormously increase the proportion of recoveries 

“ It u the unceasing effort of modern wigenr to provide anti 
^Mic protection in an effective form in time of war , and I may 
he permitted to recall that the medical organisation during our 
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lakt wwr in tQm wm so comj^ete m this respect (hat not a 
single cate of inleclivc wonnd disease occurred during the whole 
s.ampaign 

* As a temporary dressing, some form of antiseptic occlusion 
will prove moat generally applieable The Miiall wounds of 
entrance and exit render this plan comparatively easy of appli 
catmn, and the chances of septK mfection will be diimnlttied by 
the less fiequent necesutv for probing or searching for a lodged 
projectile, and indeed, the ascetiamed presence of the bullet is 
no sufliaent indicatton per se to attempt its removal I he eye 
rather than the hand, is the best thing to employ at a first dress 
ing station, as hischer has well said 

• I f only aaepticity can be ensured— and this is the great ditiicuhy 
— we may expect a large measure of success to follow the treat 
roent of wounds of the soft parts, msny forms of fracture 
notably also wounds of the jomts, and very espectally wounds jf 
the lung ’ 

SEt nON OF 1 UBLI MStllClNK 

The proceedings in this Section were opened by Mr hrnost 
Hart who delivered an address on Public Health 1 egishtion 
and the Needs of India Mr Hart strongly criticised the wh >Ie 
system of the sanitary service and the medical service of Indts 
and held that it needs to be overhauled and reconstituted 

What IS urgently needed, he said is a Royal Commission 
or strong Dcp^mental Committee to inquire into the whole 
matter and to institute a radical change hor at present India is 
siccimated by preventable diseases the health of our troops is 
ruined by the same causes With us lies the reproach if nursinj, 
and fostering cholera in what is tailed its endemic home— a 
purely Ignorant and silly phrase Untd some great chinge is 
made in the whole system of the present administration, the great 
sanitary needs of India will never be met 

Sbi riON os PltAaMArDIOGV A\D THKfUPhUlICS 

In this Sect I m under the presidency of Sir William Roberts 
there was a discussion on Sero 1 herapeutics embracing the 
apphcation of serum treatment not only to the acute inf&tise 
slisorders but alsj t > the cure of bites from \enomons serpents 
In his introduetory amarks the President drew attention to a 
hitherto muth n^lected alkaloid of jptum, generally known as 
“ narcotine but m ire properly term^ “ anarcotine from the 
complete absence f narcotic properties A large amount if 
evidence was available which seemeil to show that this alkaloi I 
has very valuable antipertodic jx wers, which should further 
investigation corroborate will ren ler it a valuable remedy in 
certain cases of malaria m which quinine entirely hiiU The 
sliscusxion on Sero therapeuUcs was opened by Dr Klein in a 
paper m the nature of Antitoxin He drew attention particularly 
to the differences in action between a protective serum obtained 
from animals immunised by injections of filtered diphtheria toxin 
and by those treateil with living cultures of the diphtheria 
bacillus He hotl fount that while the first had on eatreniely 
high neutralising piwer on (he chemical jnuon separated from 
the bacilli it had not nearly si nuu-ked an immunising jxiwer 
On the other hand an antitoxui prepared with the aid of 
living cultures while it was less active than the other m 
neutralising toxins, wax fiur more effiroaous as an immunising 
agent He also nve brief hints on the advantage of using a 
dned serum in puce of the usual Imoid form, and stated that 
the use of the former was for less likely to be followed by the 
appeaiunce of rashes and other complicattons 

Othfu Sfliions 

Dr Mickle, President of the Section of Psychology, delivere 1 
an address on the abnormalities neenmng in the form and 
arrangement of brain convolutions The SiKtioa of Physiol igy 
was opened by Dr I emer with an address on the relations of 
physnilogy and medunne In the Section of Anatomy and 
Hiatology, Mr Henry Moms, in his presidential address, gave 
a brief histoTy of the rise of artistu: illustration m its relation t 
anatomical teaching 

The presKlential address in the Section of Pathology and 
Boctenology svas dehvered by Dr Samuel Wilks F R S In 
the coarse of hu remarks he drew attention to the bet that every 
psuhological process is accompanied by a corresponding repara 
tive process, and lamented that sufticient regard had not been 
paid to the dMtiDctioa between these constructive and destnicuvt 
procesaes To study these for the sake of ducoveniig the several 
inlheiiccs exerted m the production of each is of great practical 
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import and a eonsideraiion of them also shows that pathology 
IS governed by the same laws as thoae which exist m every other 
department of natuK, and therefore must take its plaoe on an 
equivalent footing with the other sciences 

Mr H Power the I resident of the Secticmof Orfothalmology, 
remarked on the w rk that had been done by the fouiiden ot 
ujdithalmology m the past and the gradual fonnatioo of a 
scientific branch of medicme of which the methods of dtagnoets 
ami treatment were fortunate in lieing founded on pure soimee 
Owing to Its inuinale relations with the other branches ot 
medicine and surgery there was no danger of its sejxuating from 
the jxirent stem and becoming barren, at the same time he 
arlvocated a sounder education m the sciences on which onh 
thalmology was established such os mathematics and phy«cs, 
lieing required of all candidates for ophthalmic poets m 
hospitals 

RAI IVRIOIO ICAl 1 XlllRIIS 

V eollecti m of exhibits brought together to illustrate points 
of (.eneral jxitholimcal mterest was on view during the meeting 
Ilaetenological exhibits made up one jf the departments of the 
temporary museum thus formed Dr Cautley exhibited cultures 
and coverglass preparations of an organism found in seven out 
of eight cases of the iflection usually termed influeiua cold It 
was of special interest and importance as showing, first, that the 
disease m question is microMal in origin, thus expkumng the 
fre<|ucney with which such colds affect all the members of a 
h< nseholil secondly, that it jxitaesses a certam relationship to 
ejidemir mfluenu Ihe Inological characteristics indicated 
that the organism is allied t > the organism of epidemic influenza 
Morphologicallx the oiganism presented a further point of in 
terest miny club shaped forms similar to those of the diphiherut 
baeillus, appearing in the specimens Some excellent photo 
grajhs of tne specimens accompanied the exhibit, and were 
taken by Mr L C Bousfield 

The cultivations from the laboratories of the Conjoint Board 
oftheRayal Lollege of Ihystcums, London, and of the Royal 
rollet,e ft Surgeons England w«re pernunently fixed by firmic 
aldehMe This substame arrests the griwth almost at once, 
and after the I ipse of tw 1 ir three days kills the bacilli Van ms 
irgantsms in culture illustrated thu method, and showed its 
ajiplical ility t > museum and other specimens 

l>rs Msekadyen and Hewlett exhibited frim the Bacleno 
logical Department if the Bntish Institute f Ireventive 
Medicine a eonq lete senes if cultures of the most imj irtanl 
micr I or|,amsms, and Mr Josejih I unt exhibited living cultures 
f van us water irgamsms is dated from drmkag water, sewage, 
air Ve t gelher with some interesting instances of ennmes 
filtered from bith cultures if vanous organisms pissessinglique 
fying inl ther jroperties siimlar to those jxissessedby the 
jxtrent irgamsms 

Dr Klein showed a large nimilier if photographic lantern 
slides representing nearly all known pathraenic hactena, and, 
amongst ithers, duplicates of Mr Bousfield s w irk for the in 
fluen/a and efo lent rep irts the latter especidtly showing vifanos 
with their flagella with w nderfol clearness 


SCJENCP m llfE MAGAZINES 
T7OUK sh rt papers on Huxley appeav m the Imtmghtfy 
htvtcw 1 he H in Ci C Brodnek Warden of Merton 
College (jxfonl, records sime jiersonal remimscences of the 
man whose li ss is so keenly felt It appears that about thirty 
seven years ago, when a 1 inocie Professorship of Physiology, 
coupled with Human and Comparative Anatomy, arts founded, 
Huxley meditated bee iming a candidate for the chair Before the 
election took place h iwcver he made up hu mind not to seek 
the office, which was awarded to the late Prof Rollestun The 
reasm he assigned was that hu optmons were too httle iq 
harmony with those presilent at Oxford Thu opinion he 
again gave, bat with diminished emphasis, when he was asked, 
twenty years later, to accept the chair upon the death of IW 
RoDcston. Hu wotk for the advaitcement of anthropology forms 
the subject of a note by I rof LB Tylor ‘ C km upon the 
end of hu Rfo, says iW TylOT, '* Huxlw did hu best t > pro 
mote the scheine to make anthropology at Oxford an examination 
subject for an Honours decree m Natural Science Writing to 
me, he said, " If I know anythmg about the matter, antnro* 
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imIui^ is good as knowledge, and good as discipline’ But 
Corn (ication thought hedid not, ‘ know anything about themattcr,’ 
and threw out the proposed statute ” HnatCTs career as Inologist 
issketchedby “A Student of Science ” The follow ingtk worth 
quoting from that contnbution “ It vras characteristic of the 
Profts^a nneral mental attitude that mere nmelt) neser 
'iflnghted him Vr hen Ramsay propounded his theor) of the 
excavation of lake liaatns b> glacial action, Huxle} supported it, 
e\en against the opposition of Lyell and falconer Suppose 
St Paul s CathedrtI removed from lU present site to an) part of 
the North Sea, the f ngluh ChaniM, or the Irish Sen and the 
whole dome would be elesr out of water Place it, 
on the other hand, on the flow of Loch Iximond, and 
the largest ship in the British Navy might flovt safely over 
the golden ball, for the I och has a maximum dct>th of 
6w feet hir Andrew Ramsay s theory explains a striking fact 
like this, and affords undoubtedly a ratumal explanation of many 
similar phenomena The fourth of the pipers treats (A Huxley 
is philosopher, and is by Mr W 1 Gnirtney, the editor ol the 
Under the utle “The Spectroscope in Recent 
Chemiktry, Mr R A tiregory contnlnites to the same review 
i brief history of the discovery of anpm and helium, and dis 
cusses the many interestiii(, yioints raiM liy the advent of theise 
two new terrestnal elements, es|ieenll> with referente to their 
spectra It is worthy of contemplation that so far as iiiUru 
mental yxissibilitiek go, both argon -uid helium eouUl have 
lieen iliseovered kpectrosco|iicall) many years tgo and I ord 
Rayleigh would have lieen saveil hik years of tantabsing ex 
larimcntation And yet there are some who think that the 
kpectrosc ipe will not help much more in the cktcnsioii < f lutural 
knowledge ' 

The evolution of the orilor md poet, actor and dramatist, is 
triced by Mr Herbert SyKnter in his fourth paiKr on “ Pro 
fekkitnxl Institutions which xppears in the Lonttmpenry 
1 irst m his story of development comes the orator, who pro 
chinieil the gieat deeds < f a victorious (hu.r during the tiiumphal 
reeeptiin then was evolved, through nitunl selection, the 
IKiei wh , with pietuicsque phnses and figures of speech gave 
ih^thm to the hudatory siweihes Groduallv the orator < r poet 
joined with his speeches mimetic representations of the xchieve 
nients the living or the spotheosised ruler or else they were 
stmultanecuslv given by seme other celebrant So the nctoi 
was nrudueeU, and^ more cx mplex incidents came to lie illus 
trated by k|Keeh ooa action, it was neeeksary for one to arrange 
the |iartk to be phyed, and thus the dramatist was develop^ 
In support of thievery natural sequence, Mr Sjwncer adduces v 
variety of evidence supplied by uneivlhsed rues and by eaily 
eivilisM races Another |«per m the CenUmpiirary consists of 
estrarls from Mr 1 A hit/gerald’s journal of his ascents of 
virgin peaks in the New /eiland Alps I ive new peaks weie 
ascended, namely, bealy, Sillwrhom, Tasman Haidmger, and 
Sefton the Matteihotii of the range lie ilso discoveied a 
iiass which has received his name, and across which the range 
has now Ijeeii triversed to the wvst coast Several attempts had 
previously lieen mode to find such a route, but unsuccessfully 
Mr Ritr^rald s jiapir will theief ire not riilv lx. read with in 
terest by lovers of Al|sine ailvinture, but wifl also be valued by 
the geogr vpher 

rhe story of Antautic espkiration is told m Ala mtUan 
Magi me and the movement for lurtherrcsearchesin those higher 
southern latitudes is given suppoit It will be remembered Ihit 
the efiorts made by the Ktnal ficiigraphical Society, m connec 
lion with a eonimittee of the Royal Soucty, to induce the 
< iiivemnu nt to fit out an ek|iedition for exploring m the Antarctic 
(feean, were not successful NetwilhHanding this, the writer of 
the ariK le expresses the general ojaniga when he says “ When 
It IS undertaken at all it is desirable ^t the next Antvretic ex 
pedition sliouki be a national one Tiivate enterprise, which 
has been s|>|endidly active of late in the way of Arctie cbscovery, 
would scarcely be equal to all ‘he denuuids of extensive and 
thorough Antarctic explomuon 

A passing notice must suffice for the leraoming ortictes of 
more or less saentilic interest in the magoniies and reviews 
received A brief sketch of the chanftenstics of Sonya Koval 
evsky u given in the Century, and orte of the concliMing sen 
lenccs reads ‘ Notwillistooding bt^ solid contnbutKHis to 
ajmlied mathematics, she onmnated Jfothiog , she merely de 
V eloped the ideas of her teacners” ^nui^r of elemental) 
fiieu with refeitDce to the transiXHtiMg ^wer of water and the 
deposit of sediment, art stated bjr Mr W H Wheeler m Laug 
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man's Magaaut The HfeUianai contains on article, bv 
Mr f L Macdonald, on fnut fimmng in Cobfemia, whim 
IS worth the attention of agncultunsts In the Qnarttrfy 
Xettev, roees and rose aubvation are surveyed, Aoo^ 
more ftom an htstuncal than a leientifiG point of view 
An Edinburgh Ketitteer ducuMcs oiganic variation andi 
animal coloration, boauig his remarks upon Mr Bateson’s 
“ Matebalh for the Study of Variation ’ and Mr h E. Bed 
dard s “ Animal Coloration * In Good IVerds we find an lUns* 
tratedarticle by Ur Bowdler Sharpe, on cunous nests of birds, 
and a pajMr on the Fatl of Rosse and hu great telescope, by Sir 
Koliert Ball Chambers s Jtumal contws, among other in 
stnictive articles "ne on the U S North Atlantic Pilot Chart, 
and another on “laka Job,’ a new substitute for veast 
1 molly we Imve to acknowledge the receipt of Sinbner't Aiinga 
sine, tile SuuJaj Magasiae, and the Humanitanan 


PHOTOMETRIC STANDARDS 
"^HL lolluwing Rejxirt of the. CommittLe appointed by the 
* B(«rd of Trade, in December i8qt, “ u> inquire into and 
rt|xirt to them upon the subject of the stanilanis to be used for 
testing th( illuminating jxiwer of toal gu, has just been pnbbshed 
as a I'lrlivmintiry pajxi 

“ (I) It was intimated to us, by a letter fix m the Secretary tO' 
the foianl that the method at present m use for measunng the 
illuminitive value of coal gas has been objected to, alike ^ the 
MetK|olilm ( as Rtferets and the London rimnty Coutial, os 
being of an unsatik&ctory nature , that the London lias 
Coiniimies ire dive to the defeits in the pre&tnl sykteni , and 
that legislation is admittedly nicvskarv for the piu-|x>ke of sub 
ktitulmg a more Iniktwoit^ ktandaiu for that now tn exiktence , 
but that m viiw of the diflerence m opimon as to what the sub 
stituted stamkud should be, (he rresiilviil oi the Board deemed 
It advisable that, before his support was given to any legislation, 
the whole question should be coiikidired liy atommitlee that 
would eommaiid the eonfidencv of the various interekU afieettd 

‘ (a) 1 he method at present m use (or iiuokuring the lUumina 
tive value of coal gas consutk in lumtnrmg the Iignt of the gas, 
when burning from a parlualarlniriiir at v specified rate with 
the lighl of a sperm candle buinmg also at a si>ecified rate, 
which list IS tal tn as a stondanl \ve have satisfied ourselves, 
fiom consiileiations set forth m the \p|iendix to this Report, 
that the flame of a sjierm candle dues nut furnish a satis 
I bctiry standard liy rtaxon of the amount of light which it 
aflonis varying iver 1 wide rvngt, under cunditionk as to the 
I mmufiietua of the candle, as to ils mode of use, and os to 
adventitious circumstances attending its use, which, as a whole. 
It IS not pirssihle to regulate and define 

(3) Ihiugh rccomising, however, thit the sjierm candle 
fiinic docs not furmsh a kMlxfiiLlory standard we nevertheless 
consider It idvisable that m official diKiimeiitk and reports the 
iiuaiitity < flight yielded by coal gas lairned under specified eon 
ditions should continue to be expressed as heretofore, m terms of 
, e viulle light, the actual eompartsoii however, being mode 
Ixtween the gas light and some well defined and constant b^t 
Ikceitoined to he equal in ^Dlily to or a definite mulbple of, 
the averoA light given by Ule ktandard sjxrni candle 

“ (4) ”e liavc further come to the conclusion that, in the pre 
sent slate of exiienence and knowleilge, the source of the light 
to lie used ok i stanrlard by ms tekten. generally mukl lx pro 
dill id by the jirocess of combusticin, ana be m the nature of a 
flame 

“ (S) ^ c find that the onk candle light flame jiruposed by Mr 
A \emon Harcourt as gising a stanAurd light, and commonly 
known as the 'HarcourR pentane air gas flame,’ when used 
under the eonditionk defined, does constitute a vury exact 
standard, capable of bemg reptudueed at any time without 
vaiiation of iiluinuiative valM 

“(6) We have satisM onmelves that the light given 
liy Ml Hanimrts alxncvmentioned pentane airgss flame os 
defined, in resjxct^ to the cooditmnk of its production, in the 
Appmidix, IS I true r^mtsentative of ike average hgjit 
furnished by the sperm candle flame constitnUng the preMnt 
standanl hince 1S79, "h*® pentane air-gas wme was first 
induced, many senes of expennients have been made for 
difteient oliseners, m which the light of the premoeed Mandord 
has been conqnrcd with the li^ of the standard operm candte 
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6Mne, with the ichult that tn thoM. benei of expenment<i in 
which the height uf the penUne air gaa flame wak a^u^ted 
stnctly accnnling to the direction gi\en m the Appendix, the 
light affbided thu flame wa« foutd to agree exactly with the 
mean re«lt afforded by the (tandard candle flame In other 
lenea of experiments, indeed, m which a dighl vanahon was 
made in the mode of adjiuting the height of the pentane air gas 
flame, lome discnmanaes m the direct resultii fiimuhed by the 
companica of lU light with that of the standard candle flame 
were observed , but in these several senes of espenments also, 
when the necessary correction, taUtd for bv the difference m 
the mode of adjustment resorted to, was made, the light of the 
pentane air gas flame was found to accord closely with the iman 
result aflmded by the standard candle flame 

“ (7) Inasmuch, however, as there u a practical advantage in 
companng directly the light of such a coal gas flame as u usually 
tested (bmng, that is, of about a sixteen canme h^t value), with 
a light approximating somewhat in value thereto, we have further 
snbnutted to careful examination the flame of the ten candle 
^ht pentane ar^d proposed as a standard by Mr W J 
Dibdin in 1886 Thu flame is produced by burning a mixture of 
air and pintane vapour from a suitable argand burner, provided 
with an opaque screen which the light from the upper portion 
of the flame u cut off The screen being set at a dehmte height, 
it was found by Mr Ihhdin that, owing to a compensaUng action 
affecting the lower nr exposed portion M the flame, the luminouty 
of thu portum of the flame remsins coiutant even under con 
siderable vanations, whether in the total haght of the flame or 
in the proportion of pentane vapour to air in the mixture burnt 
With a view to amplify the construction of the argand burner 
furnishing a cut off flame of thu constant luminosity, we have 
tned various changes in the form of the c<me and in the division 
of the air supply to the flame, but in eveiy case have found the 
original burner as nip(died by Mr Sugg for the purpose, to give 
more satisfactory resulU than the modiSed forms 

" (8) The amount of light emitted by the portion of the 
Dibdm argand pentane air lUme that u used in photometry, being 
dependent on the distance above the steatite nng of a screen tiy 
which the upper part of the flame is cut off, we have come to the 
conctuiaun that when the bottom of the screen u fixed at a height 
of 2 15 inches (54 6 mm ) above the top of the steatite nng, the 
amount of light emitted by the lower portion of the flame is sub 
-stantially equal to ten umei the average light of a stand tnl 
sperm candle flame, or to ten times the light of Mr llxrcourt s 
one candle light pentane air gas flame 

** (9) We have further aatiwed ourselves that any number of 
Dibdin aigand burners may be produced, having the form and 
dimensions set forth in the Appendix , and that tlusse several 
Ijumen, when used in the manner there defined, may be 
depended on to fiimish a flame givmg, when duly screened on 
the top, ten times the average amount of light given by a 
stondaid sperm candle 

‘•(10) We therefore recommend that the pentane air flame 
furnished by a Dibdin aigand burner, having the form and 
dimensions set forth in the Appendix, and used in the manner 
there defined, be accepted as giving the light of ten stamlard 
candles, and that thu flame be auuionsed and piescnbed for 
ofticul use in testing the illuminating power of the gas supplied 
biy the London (las Companies 

“ (it) We further recommend that sealed specimers of the 
burner, the carburetter, and the pentane fat use therewith, duly 
certified by the Gas Referees, be deposited with the Board of 
Trade, and also m such places and m the care of such persons 
as the Board may direct, to be available for the purpose of com 
panson, in the event of any question arising as to whether the 
pentane air flame of some particuhr burner does or does not 
afford the same amount of light as that now proposed for 
adoption as a standard 

"(la) With a view to making some provision for future pos 
uble improvements and reauiremi.Dts, we further recommend 
that the Gas Referees be autWiied, should they at any Ume see 
flt, to approve and certify for use in gas tertuig any otner flame 
ba^ upon the 10 candle standard defined above, winch they may 
conuder suitable for the purpose whether produced m a like or 
tudike way, and whether having the same or a diQerent multiple 
value , such other flame, however, not to be used for gas testing 
nnlest apptoved by the Board of Trade, and nnleia the (m 
Caamanui^ve thar eonsent to its adoptioa as a standard 

** 113) w farther recommend that the ilhimiiiatiiig power of 
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coal gas shall continue In lx. ncorded os heretofore in terms of 
fhc light given by a siM-cihLil number of cubic feet (to wit, 5 
cubm feet) burnt per hour from the standard Londoin argand 
burner, but that, in testing the illaminating power of the gas, 
the requirement that the gas shall actually be consumed at this 
rate lie resemded, so -is to ill iw the Oas Referees to sanction a 
mode of testing m which the gas shall be burned from the 
standard 1 ondun argan I burner st whatever rati is found 
requisite in order thit it nny give a light equal to that of the 
preaenbed number of candles, anil in which the illuminative 
value of the gas shall be nleulited as being inversely as the rate 
xt which such gas hxd to lx. Inimed during the testmg mo as to 
give this amount of light ’ 

The Report is signed by Ibrif Willuim Odbng, IRS 
(Chairman), Mr W T Ddxlin, Dr > 1 rankimd, b K b , 

Dr A Vernon Haicourt, b R S , Mr lieotge Livesey, 
Dr William Pole, Mr ( n >rge Rose Innes, Prof A W Rucker, 
b R S . Dr W J Russell, b R S , Mr t. C Trewln, and 
(subject to iht omission from (it), Ime 7, of the words “ tne(>as 
Referees to sanetion )by Mr M b Jones IW Vivian H 
Lewes wxs the Seeretsry of the Committee 


SUhNUhlL J 1)L CAT ION IN AMERICA 

I TPON the occasi m of the laying of the comer stone of a new 
^ Iniilding for a Museum fur Dartmouth Collet, llxnover, 
US, Prof A S Biikni ire recently delivered an address, in the 
cnirse of which he dealt with the methods of scientiflr 
instruction in Vmencx 1 hi College was originally ilesigneil 
to elevate the Indian rice m Vmenca, hence its location it 

II mover. New Jlxmiishire, in 1770 It was named after Lord 
Dxrtmouth, who took a deip interest in the alxirqjmes of the 
New World, snd who was the principal Ixtnefactoi of the 
school estabbshed for thur eiluealion 

We extract the followiim from the report of Prof Bid mi ri s 
address in the Nem York Tima — 

“ The present is pre eminently an educations! sge, xml the 
princely gift from one of inir ilnia mater’s loyal sons for the 
purjxise of endowing x ‘ professorship of paleontologj, xrchi 
oloCT, ethnology, and kindred subjects, and for the erection 1 1 1 
building for preserving anil exhibiting specimens illustnting the 
aforesaid branches, is in perfect harmony with the judgment if 
the leading eilucaturs of our limes, namely, thit the greatest 
benefit it is our privilege to confer upon coming generations is to 
provide ever inireasing means for their mental improvement 

“ As we meet to diy to lay the comer stone of the noble edifice 
so generously provided for l»y the late Dr Kali>h Butterfield, 
and to celebrate the eommincement of a slnicture which will 
add so largely to the eilucatii nal ficihties uf this college I invite 
you to eoDSiuer with me as x subject sui^esteil by this eeaslun, 
•The Place in Modem 1 iluiation of the Naturil biiences mil 
their Vluseums 

“ In a penod which will ever be fim lusin history for the greit 
donations that are being constantly mule Ijy our private ctlTrens 
for the pubhe gixxl, it is worthy of nur careful consideialion 
that the most mumfiient gifts xre almost exclusively for tke 
purpose of promoting iiliication In the United States where 
even the exixtence of x Government for the ixmple and by 
the people’ must ever rest uiion the intelligence xml the 
integnly of each individual eitiren, it u nit a matter of desit 
abihty, but simply one of neeeasity, that the promotion of pubhe 
mitniction ihxlf ever lx: x question of paramount importance 

Avtaai IN SvsTBvi of TFiCHixi 

“Out American system of instruction may tie ripidly sum 
manied First and lowest is the kindergarten, which may be 
regarded as still m lU expenmental stue, but which is certainly 
destined to become one of our most enMtive methods of mental 
traimng Next come the public schools, supported by taxation, 
with their pnmaiy ami grammar grades, and the high schools 
and pnvate academies Above these are the colleges, with their 
ever mcreosiiy senes of electise studies ; and then the umver 
siUes, snth their special schools of science, medicine law, and 
theology I and finally, the greet postgraduate mstitutions, 
compowd of entirely ilisUnct corporations for the creation of 
great museums of science and art, and the accumubtiun of 
exhaustive hbranes. 
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" A-i ne*rty m it u posiible to ascertain, we hat e b'^n expending 
twice as mo^ per indindual for public edncabun as England, 
but as she increases her grants tor that purpose our provision 
must tie enlargid in the same ratio, and cspwially ought we to 
introduce the latest and most improved mitho Is f ir imparting 
instruction 

“The National Iducstional Association, at its meeting at 
Saratoga in 1892 appointed a committee with President rliot 
at Its head to sug^ improvements m the studies >f our 
secondary sihools and m their report those eilucators state 
their oianion that ' the study of botn plants and animals should 
begin in the lowest grade or even in the kindergarten and 
that such studies with geography subsequently add^ ought t 
count in an examination for college Indeed we find the 
tatter study already m the cumculnm of Harvard Lniversit) 

In 1S82 just ten years before President Eliots committee wvs 
appointed we bejmn to seek to render our Museum of Natnril 
ilistory in New vork City an aid 1 1 the instruction given in 
our public schools hy placing in each of them a small cabinet of 
the rocks, comk, shells inSLits, and birds of our vwn countrj. 
We also organised forthe teachers a senes of dlustrated lectures 
ilcscninng the ctdlecuona <m exhibition in our halls and jNctunng 
the regions from which they came Our flrst ou hence consisted 
of twenty five teachers and three officers of our Board of 
1 ducation Lost year under the auspices i f the St ite 
Supenntendent of Publu. Instruction we spoke directly vt the 
museum and indirectly by the repetition of our lectures else 
where to 103 000 of our raucators and other citizens, and now, 
thruu(^ B provision made hj the last Legislature, our visual 
instruction will be rejieated in the laihlic schools < f every aty in 
our State and in all the villages having a i»pulation of 5000 
and upward so that dunng the coming you we shall reach 
800 000 pupils besides lam audiences m adults on the public 
h ihdays The measure of success that has attended < ur tatxwrs 
has been latgelv due first to our belief that it is the duty and 
the pnvUege of every educalioiul institution of ever) grade U 
trv to render a distinct lenefit to each class of the citirens 
wheaver it may be licated and secondly to the illustrative 
method employM based on the maxim truit ‘ the e>e h the 
royal avenue to the mind 

' To the question what kind of a collection in natural hist >ry 
should be desired for each of these grades of instruction we 
would reply that it should exactly correspond to the curri ulum 
of study adopted by that grade A college museum should 
pissess a full senes of the animals plants and minerals of the 
state in which It is situated, with tjpical specimens of the orders 
of these luitural kingdoms from other States and other Continents , 
and alsi a library that will enable its teachers to keep up with 
the general progress of their departments I ven tnis simple 
plan maj be made to absorb more money than most of eur 
colleges are likelj to acquire lor such purjioses dunnf, manj 
generations on account of the unfortunate tendency in these 
times for many a fnend of education to found a new instituti m 
which may bur his name 

In thu. presence I hardi) need to add that every student 
sliuuld lie encouraged to improve his leisure hours in taking long 
walks through all the region surrounding his place of studj in 
order to make hisrwn observations and nis own deduclimsupm 
the phjsical geogra| 4 iy and geology of the places visited His 
vacations may in this way become quite as important os the same 
length ef term time. If dunng these travels he will gather 
minerals fosmls or make a small cabinet of botanical specimens 
or insects he will not lady gain important information but will 
have discovered the true mode of gaining by healthy exercise in 
the I pen air that relaxation which a a necessary conditi m to the 
best results iii the recitation room and whatever may be his 
subsequent oecu|iatioa thankful indeed will he lie that he 
co mme nced so early to learn how to forget the overwhelming 
carea of a busy life and that therefore he u able once more t » 
co mmu ne with nature as restfully os he did m his c illege days 

“ A muversity which has course* of po*t graduate studies 
added to its college eumculum may follow the some plan and 
also provide the means for ongmal reimrch along those lines in 
whicti ba professors may be eminent authorities However, 
experience has uughl us that when one enthusiastic instructor 
dies and Wg^er talies his place the n«w occupant 1 f the pro 
finsonal usually has already given his leisure time to some 
one of tin thousand groups of the ahimal kingdom entirely 
diffeant from those studuid by his predecessor, and the I ooks 
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and specimens he finds already gathered will prove of little value 
to him for the pursuit of his own fivounte branch of our science 

MlsrtlMS AS Eiiucaioks 

“ A museum of natural hiatoiy developed by a distinct corpora 
tHHi may advance education in two different ways— firstly by the 
exhibitions of its collectums and by illustrated lectures , and, 
secondly, by secunim such exhaustive senes of specimens and 
the hooks treating of them as to render it possible for onmnal 
research to be earned on in many or most of the orders of the 
aninuil kingdom Such organisations euuld favourably utilise an 
unlimited amount of funds and even partly to fulfil then miisiaii 
must absorb eni mi ais sums They can thereibre, only be 
crested m our great and wealthy cities and in them only W a 
happy and enthusiastie wi oiiemtinn of their Sute and Municipal 
GovemmenU supplementecl by Urge gifts from their wrealthiest 
and m wt generous citiiens Our museum m Central Bark u 
I ecoming such an institution for instruction and investigation 
The eily has jin vided a site ( f eighteen acres and 93 500 ooofoi 
that part of the structure already ereeted and under contract 
Our sjiecimens and books the gifts of private citixens amount 
to ah ut 93 000 000 more and yet we have completed less than 
me hfth i f our pr qiosevi edifice The Art Museum has even a 
larger property and as comprehensive a plan, and now the Lenox 
and Astor 1 ibrancs, and the 1 ildcn gift are happily umted and 
together form a third stone in the arch of this central university 
fiir the highest culture So that while we visit London t 
admire its group of noble institutions at South Kenangton, we 
are at the stme time f lunding in t ur new land a similar seneaon 
a greater scale and erecting bmldings and au umulating coUections 
at a rate not witnessetl on the other side of the sea , but the 
extensive gnmn 1 |>lan uixin which we are luilding the Museum 
f Natural Hist >ry emliodies the views of the late Sir Richard 
Owen the allest investigator m our science of the present 
century 

In sm h a museum the s|iecimens of minerals rocks and ev eis 
f issils may lie nearly jierfea in themselves or fairly representa 
tive of the formations from which they were taken but it ^oulcl 
be remembered that m the usual mode of exhibition of animals 
and I Imts we necessarily lose the charm of their environment 
Ihusthes ng thrush which m life hits these northern valleys 
with the migual music of its liquid notes when mounted and 
| 4 aeed in a ease is not imly mute but umnteresung The hum 
ming I mis in ill thiir array of bnllunt gems, to bekniwn 
must be seen dive darting to and fro amiii the fragrant and 
richly cil ured fl were which supply their food m the tropical 
lands where the stately jialm trees wave their graceful fronds 
I he albatross as usually mounted with its win0 tamely folded 
hardly suggests the noble bud that skimi glrafully over the 
crests of mountaini us waves while the storms are raging in the 

Roaring hurtles rf the southern ocean The chamois can 
only he appreculed when it is seen aloft on some projecting 
crag of the Alps and the Rocky Mountain mt when, after 
I ng climbing we fin I it surrounded liy the splintered jieaks of 
the Selkirks high up on the borders of eternal ice 

To remedy these defects such a progressive thinker as Sir 
William Mower wisely proposes an entire ihange in the present 
style of taxidermy and our experience in New V urk has been 
that our cases of Amcnean birds in their native haunts are 
among the most attractive as well as instructive displays m our 
halls In OUT illustrated lect ires we exhibit on one ccreen the 
Rocky Mountain sheep, while we picture on another screen 
beside it the grand mountain of the Holy Cross, where thu tare 
animal formerly named 

/axilo^ has RltBincd a prominent place in thu countiT hugely 
through in It great investigator and instructor. Prof I,ewiv 
Agassir wh ise marvellous store of knowledge was equalled only 
by bu devotion to his fiivounte study 

‘ But while science should be pursued fisr science s sake, yet we 
must n H under estimate the value of the technical sciences which 
take the results of original research and transform them so that 
they may confer an immediate and practical lienefit upon the 
whole world It is in thu great depo^eot of modern education 
—the ajiplied sciences — Uut the American people are pre 
eminently successful and m the commg contest for the 
supremaCT among all natioiu, ours u destined to mamtain a 
commanding plaire through our untinng industry, inventive 
gemus, and peculiar adapttbiUty to meet new conditiofu ” 
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UNIVERSITY AND EDUCATIONAL 
INTELUGENCE 

Pbof J W Tudu, C B , F R S , htti been appointed Dean 
of the R<^ College of Science, in uiccewon to the late Prof 
Huxley 

Thk following lut of Royal achnlarshipe, medala and pruea 
awarded lait month in connection with the R^^ Collie of 
Snence, I ondon, hat just been issued by the Department if 
Science and Art Royal Kholarships — Pint y^i Royal 
scholarships, Ernest Smith, George Marks Russell, Prank Fishei, 
Norton Baron , second year's Royal scholarships, Robert Sowter 
Joe Crowther Medals and pnm — Pdward I orbes ’ medal 
and prize of books for Biology, William frtorge Preeman 
*' Murchison ” medal and prize of bo ks for Geolr^, John Caa 
pell , " Tyndall prize of books fir I'hysies, Part I , Willum 
Herbert White , * De la Beche medal for Mming, Roliert 
William Pnimle , Bessemer ’ medal and prize of books for 
Metallurgy John Collet Mnilden ‘Prank Hattm prize of 
books for Chemistry, William Longshaw 1 nzes of books given 
by the Depirtment of Saenre and Art — Mechanics Ceeil 
Alvi^e Selpram Baxter Astronominl I hysica, Fmest Edward 
I esue Dixon, William Herbert White Practical Chemistry 
Henry William Hutchin Mining Robert William Pnngle 
Pnneiples of Agneiilture Willuun \\ illwms 

TliK University of Pennsylvania has issued an appeal (sxys 
S ttiMt) asking for an endowment fond of ,^1 ooo ooo to meet 
the immeduite requirements of the University Mr Thomas 
McKean has given without restnetions a sum of j^ioooo in 
addition to the £ to,ooo given a few months a^ A contnbu 
tion of Efooo has dso been received from Mr Richard P 
Li^r It IS stated that this is the thirteenth conlribubim of a 
similar kind that has lieen received We learn from the same 
source that the UniversiWof Cincinnati his received a gift of 
£0000 from Mr Henry Hanna t > be used in the erection of a 
wing in the new Umversity building 


SOCIETIES AND ACADEMIES 

DUBUN 

Royal Dublin Society April 24 I rof J Mallet I urw 
the clkir The following communications were retd — Dr 
J M’Weeney on a temporary varuUion in the quality of the 
Vartnr water [This u the svater supply trf the city of Dubhn ]— 
Dr tMvid Hepburn (of Fdinburgh) on the papillary ndees on 
the hands and feet of monkeys and men The matenal for this 
paper was supplied by the anthropological laboratory of Tnnity 
College Dublin, and the paper was communicated by Prof D 
I Cunmngham, F R S. —Mr Walter L Adeney on the cc urse 
and nature of fermentative changes in natural and polluted 
waten, and in artificial solutions, as indicated by the cum|xsi 
lion of the gases in solution 

May 22 —Mr Thomas Preston in the chair — The following 
sxunmuiucattoiis were presented —Prof Emerson Reynold^ 
P R S , note on the spectrum of argon Mr W E Adeney on 
the chemical examination of orgamc matters in nver water — 
Mr Richard T Moss, on the preparaUon of helium —Mr Moss 
also exhibited a umple form of apparatus for the, dis4ll)rtlon of 

mercury in vacuo , m Dr W Prazer-' ’ 

of the natives of Pormosib 

June 26 —Dr T 

p^ien were read _ __ . 

propagation of l^t — Dr J Joly on photography in natural 
oolonrs — Sir J William Daurson IRS note on a paper on 
" Euioonal structure of the ejected blocks of Monte Somma, 
byDr H J Johnston Lavu and Dr I W Gregory, and reply 
to the note by the last named authors —Dr G Johnstone 
Stoney, P R S , criticism of the kmelic theory of gases repuded 
-as ilhistraUiur nature —Dr P J M Weeney, further obMrva 
turns on the Vartry water —Dr M Weeney exhibited cultivationa 
of Rkemm Bt/it, a fungus that produces a disease of the mangold 
wniael 

Fabii 

Academy of Scltneee, July 29 — M Marey in the chair — 
On the pre sen ce of water vapour in the atmospliim of the planet 
Mars, by M J Jaasaen Mr W W Campbell has recently 
^asserted that the ataioaphere of Mars does not umtain water 
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vapour, xnd hat requested further dctaih coruiemmg the author’s 
ofaservatioos, from which the presence of water vapour had been 
supposed to he jiroved These details are now supplied { the 
author particularly pomu out that hia Etna observations were 
earned out under exceptionally fovoumble conditions, and that 
the definite and convincing evidence theyaftbtdtd was confirmed 
by observatums earned out at Palermo and at Marseilles — On 
groups of substitutions if the same order and degree, by M 
Levavasstur — On algtbrurxl surfaces admitting of a continuous 
group of internal Untional transformations, by MM G Csstel 
nuovo and F Fnnques — On algebraical machines, by M 
Lfonxnlo Tones — Vibmtions of the tuning fork in a magnetic 
field, by M Maurain New photographs of lightnmg flashes, 
by M N PiltschikofF Several tjrpes of hghtmng tlssh are 
defined, and the dimensims are given for ceitam flashes, for 
instance, a photogmj h taken dunng a storm at Odewa on June 
13, shows a lummous band o 75 mm wide, caused by a flash at 
a greater distance than 10 kilometres , the actual width of the 
flash was therefore more than 6a metres A new voltou; cell 
by M Monsot 1 he cell censists of a carbon pole immersed m 

1 4 sulphunc aad saturated with potassium rachmmate and a 
zinc pole withm a porous cell containing concentrated caustic 
soda solution (sp gr i 25), this cell being separated 
from the depolansing acid solution by a second larger 
porous cell cmtaining dilute caustic soda (sp gr i oO ‘fte 
E M h of this tell is I bq,in with a 5 volts and remains above 

2 4 volts dunng xt lexst ten hours of uninterrupted acti m and 
with vanxble externxl resistance remains constant 1 he inter 
mediate bath of dilute ilkah diminishes the action across the 
prroiis diaphragm belwren the soda and the sulphuric and 
ehromic acids without nulenally increasing the resistance The 
rule IS less attacked than with an acid bain and may readily be 
brought into go xl eundiliun after long use by a diort immersion 
in oeid —Action of aniline on mercurous iodide, by M Maurice 
1 ranvois The amime decomposes the mercurous lodidi with the 
formation of the sulwtance diphenylmercumdiammomnm iodide 
(C(H.NH,),HgI, and metallic mircury The reaction is in 
complete and exactly similar to the action of water on bismuth 
sulptuite or mercurit sulphate The boiling saturated amime 
solution dusolves mercurous iodide, and redeposiu it on cooling 
in the crystalline form — Action of nitnc peroxide on camiflio* 
lenicacid, by MM A Behai and Blaise — On the products of 
thi condensation of isovaleric aldehyde, by M I Kohn — On 
the istimation of lioni. acid, by MM H Jay and Duposquier 
The bone acid is distilled over into soda by the aid of methyl 
alcohol used rontmuously and tht residual soda dettmuned ^ 
titration —On the elimination of lime among those afliKted with 
rickets by M Oechsner de (fomnek — On the utihty of injections 
of oxysporteine bef re aniesthesia by means of chloroform, by 
MM P Langlou and G Maurange The injiction, an hour 
before the operation, 1 f 4 to 5 egr of iparteiue c r J to 4 egr 
of oxysparteine, together with 1 egr of morphine, gave rapid 
narcosis easily niointamed with little chi irofonn and a regular 
pulse energetic even when the respiration became superficial — 
Influence of toxines on prigeny, by M A Ghamn Hacterul 
poisons denved from the mother, like those introduced otherwise 
into the system, retard the growth of infants by rendering 
assimilation leas perfect — Gn the structnn. of the ectoderm and 
of the nervous system )f parasitic I lathelminthes ( rr^malodes 
et Cestodes) by M lem Jammes.— Contributions to the 
emlirjrogeny of simple Ascidwns, by M Antoine Puon -On 
the composition of tht monazite sands of Carolina by M 
Boudouard -Discovery f mgantic remains of fossil elephants, 
made by M Le Blanc in la bolUstitredeTilloux (Charente),” 
by M Marcellin B lule 

BhRMN 

Physical Society, June 14 — Irof du Rois Rejmond, 
President id the chair —Dr P Kurlfaaum gave an account ai 
hui determinati m of the unit of light made m conjunction with 
Prof Lummer The unit was based on the light emitted by 
white hut platinum foil bince the radwm energy varies witn 
the tempe^ure, n was netesauy to keep the latter constant for 
optnlonged period, and to lie aide to re establish it at any time 
This result was arrived at bulometncally by measuring the ratio 
of the total radiant energy from the glowing fod to the radiation 
taking Dhre across an alisorfrfng medram This ratio is de 
pendent uppn the temperature of the radiating body, and pro 
ndes a tiustsvorthy measim of its temperature ItwasncceMoiy 
to find some covering for the bolometer which should absorb all 
rays as uaiiormly as possible , after many experlmehtx a layer of 
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plauiiuin htaek Tuund most suitabk lot this DutjMwe The i 
flbsorliing medium employed coniitted of a thin layer of water 
in a quartz cell The enei^ radwted>from the heated foil pasted 
thKugh a diaphragm of known aperture, whoee temperature was 
the same as that M the bolometer The errors in determining 
the unit of light amounted to one m cent , due chiefly to the 
air currentf on the sur&ce of the fail The unit can now be 
established at any ume in the Imperial Phyuco technical Institute 
(Berlm) , but in order to fimibtate its accurate establishment at 
any other piace, expenmenU ate bemg made to determine the 
temperature of the clouing foil from ratio of the radiation oyer 
the range of the sisiWe spectrum 
June ah — Ihof son Beaold, President, m the chan —Dr 
Ksps exhiUted and desenbed some new electnc meters con 
strurted by Siemens and Ilalske, which by the use of constant 
rasgnets provide an accurate measure for technical (nirposes, and 
are uninilueneed by ordinary sanations of temnemturc Dr du 
Bois destnbod expenments made by Dr L T loneson magnetic 
lifting power lie had ilrt-uly showeil that Maxwells foimula 
holds good for a field whose strength is up to $00 COS, and 
now passed on to fields ot greater strength In the last set 
I f expenments eleetro magnets were emjdoyeil with i sectional 
surface of an iron Inr passed through the umatures A niagnetie 
lifting imwer of C2 kiliigmmmes per square centimetre <f 
siirfiie was thus uir the hrst time obtained, and Mx\ wells 
formula was found to hold goixl up lo this masimal sslue , the 
error wvs at most five per cent , due os yet to msufticient mtto 
duct ion of corrections Stejihan s formula did not in tny w»y 
f orrespond with the resuhs ol the above experiments It further 
ip|K~ired thsi x lifting power if tyo kilo^mmes ]er square 
centimetre should U olitamaMr 


Amsifrimv 

Royal Academy of Setencat, June 29 — 1 rof \ an tier 
Wasis in the chxir —1 rof Maitin presented x werk written liy 
him, and i ntitlcil '• Die 1 ossiUen son Jisa Basing his aigu 
inents < n the presence of these fossils, the author showed that 
in laso thi re are fbuml L iiper Miocene, Pliocene and (^etemary 
sediments When the dislrlliution of these formations is 
considered it appears that in general the newer strata hast btwi 
f inned on llit outer side ot the < Ider ones and there can l« no 
eloubt that since the lime of the Upper Miocene formation a 
continuous and sery slow elesatiun of the coast ( 'negatis 
strindsenchielmng ) took |>lact in consequence of whieh the 
Up|ser Miorcne, Pliocene and Ou itemarj s«iments of the coast 
were laid dry That Ibis shifting ot tW coast was \etyion 
sidirable, is prosed liy the ^lalIendoeng fijssils, found oto m 
ibose the Itscd of the si s and this feet turther txlUes with what 
IS known about Sumatra, where in the “ Padangsche Bosen 
landen Aeogene sediments have been found up to a height of 
1088 m Not long ago the author showed that dnnng the 
t^hiateinary period a consHlerable mosemeiil took place in thi 
e islem part of the srchipelago, and numerous feels show that 
the whole of the Indian archuielago was subjected to this The 
authir further remarked that ISC had received interesting fossils 
from VS estern Borneo Among them are Pi rt fihim tn (VS aoc ) 
Ptateiardta and Corbula ^fll these fossils have been found in 
strata that were foimtrly known as “ancient schists which, 
however, on accosiiit of the alxise mintioned fossils, um rally be 
reckoned to lielong to the Mesorinc period , more jxirticuUrly they 
I ught In lx: el issed either with thejurassn or with the Cretaceous 
f irmation In accotslaiice with the pnsent state of our knowledge 
It is highly probable that the fossils in question have been taken 
from Jiirassii fonnations It appears, then, that Mesozoic strata 
lust a sery wide distribution in the Indian archipeUigo -Pnif 
Beyennekrradnjxiperon caJj is’ The O/ir/rcu^fri rail 
nut, sery common in Austria Hungary on Qutr us p<dwuulattty 
IS appreciatid in commerce ns i first ratf tanning material In 
the Nethirlands two or three small looalities are known where 
this gall IS to lie feiund The dehydration, rehydralion and re 
dehydration of cotloidnl silicic acid, by Prof van Bcmmelen — 
Pro! btoksis mesented some pamjMeU bv himself and some of 
his pupils and with reference to fir Langemeyer s dissertalioa, 
discussed the influence of the use of sugar upon muscular labour 
hrorn expenments, made with the eigogmim, it i> deduced thrt 
It has not yet m any w ly lieen prosed that sugar hasa fasourarae 
influence upon muscular labour — At the retluest of Dr C A. 
Lobry de Bruyn, Prof Fraochimoitt communicated that free 
hydrazine had been prepared oy the former yn two ways 
i‘ from N^U^HCl with sodium methylate In a methyl alcoholic 
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solution, and a* by heating the hydrate to tooP with hanum 
oxide Free hydrazine is a somewhat thick fluid with the smell 
of the hydrate It boils without decomposiiion at 113' 5 and a 
laessure of 761 m m , and at 56* if tile pressure u 71 m m 
When cooled, it becomes solid, and then melts ania at 2* t 
Its denuty at 23° is i 0075 and does not, therefore, difler much 
from that of the hydrate (boiling at 119”) In ordinary air it 
forms strong vapours and it easily oxidtsui by oxygen with the 
formation of mtrogen In the air it will bum, but not explode, 
like hydroxylaniine, and consequently it is much more stable — 
IW Xamtrhngh Onnes communicated measurements on the 
capillanty of liquid gases, made by Dr Verschalfelt in the Leyden 
laboiatoiy Caibonii. acid and nitrous oxide obey the law of 
corresponding si ites , their capillary equation has an exixment 
appniarluiig the theoretical value given by Van der Waau, and 
they are not axsociated fluids -1 nsf \ tn der Maals presented 
a pii|str intendnl for the reixsit of the meeting, and entitled 
“ On the 1 nticil ciicumstanees of a mixture hemg n sequel to 
whki w isi mniumcited 111 the meeting of the seition held in 
May 
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THE HISTORY OF EVOLUTION 
Itom the Greekt to Damin in Outline of the Develop 
inent of the Evolution Idei Bj Henry Fairfield 
Osborn, Sc D , Da Costa Professor of Biology in 
Columbia College, &c (New \ork Macmillan ind 
Co ) 

T he object of this most interesting and useful work is 
to survey the list twent> foui centuries and bnng 
together the thoughts— true and false — upon evolution 
Pvamining and companng the material which he has 
(.ollectcd, the author concludes that the influences of 
ciil> upon later thought 11c greater thin his been 
Ivclieved that Darwin owes moic even to the (itceks 
thin we have ever recognised In supporting this con 
elusion the author desires to give due credit to the eirlicr 
wiiteis but not to lower in inj w i> the trinsccndant 
position occupied bj Dirwin Indeed so acrupulouslj 
fill IS the ticatment thit the mitciials uc thoroughi) 
tv III ible to those who do not iltogcther follow the author 
in his conclusion And minj objections to the conclusion 
lie most prominently brought forw ird Ihus the great 
Intel m1 tetween the beginning tnd the middle of the 
piesent century when ill continuity in evolutioniry 
thought seemed to be broken is described agiin mil 
igun Wc read on page 13 I erhaps the shirpest 
transition wis at the close of the third period in 
which a distinct inti c\ olutiun schoil had sprung up 
ind succeeded in finni) cntienching itself so that Darwin 
ind \\ illaee beg in the piesent ci i w ith some abruptness 
Agiin on pages 327 ind 228 the strong prejudice ig tinst 
evolution which marks this peiiod is illustrited in many 
ways ind the section concludes ill the piogiess 

which had been made in the long centuries wc hive been 
considering was for the time 1 1 itcnt force ITie Evolu 
t on idea with the numerous truths vv hich had accumulated 
about It, was again almost wholly subordinate to the 
Special Creation ide i 

The recognition of this strongly marked gap in the 
history of evolutional y thought and abov e all, the details 
w hich we learn from D irwin s Life and Letters tend 
to throw doubt upon the v icw th it he drew much of his 
inspiiation from the past The great majority ot 
naturalists could not entertain the idea of evolution unless 
some explanation of its cause w is forthcoming Darwin 
ti cited Uie process and the cause is entirely distinct and 
was convinced of the one long befoie he had come to any 
definite opinicm about the other In accepting evolution 
IS against special creation we fail to find any evidence 
that Darwin was influenced by the arguments or con 
elusions of an earlier day He was influenced and finally 
convinced by his conclusions from his own observations 
on the Beagle (quoted by Prof Osborn on p 233) In 
looking for the causes ctf evolution he was equally in 
dependent of the past , for he saw that adaptation was 
the central foct which required explanation, and which 
had received none at the hands of the naturalists with 
wdiose writings he gras acquainted 
But whether the thread be broken or contmuous, the 
history of thought upon this all laipottaAt tubgect is of thi 
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deepest mterest and Prof Osborn’s work will be vralcoitied 
by all who take an intelligent interest in evolution Up to 
the present the pre Darwinian evolutionists have been for 
the most part considered singly the claims of particular 
naturalists being urged often with too warm an enthusiasm 
Prof Osborn has undertaken a more compreheiMive 
woric, and with well bal meed judgment assigns a fflace 
to every w nter 

The histoiy of thought upon evolution from 640 B C to 
the present day is divid^ into two main phases, the 
second of which is further subdivided into thrM penods 
The first phase Ihe \ntiapntion of Nature Greek 
Evolution, and its effects on Christian Theology and 
Arabic Plulosophy lasted from 640 B C to 1600 A O 
The second phase The Interpretation of Nature 
Modem Evolution opens with the period of ‘ Philoso 
phieal h volution from 1600 to 1800, associated with the 
names of Bacon Kant Herder, Bonnet, Oken, &.c In 
this period the Ctreek traditions were largely shaken off, 
and inductive evolution began 
Ihe next peiiod thit of the nse and decline of 
Modem Inductive I- volution somewhat overlapping 
the last is limited by the years 1730 ind 1850 from 
Buffon to St Hilaire It depends upon the wntings of 
Iinni.us Erasmus Darwin Lamarck, (>oethe Treviranus, 
&.C At the close of this period, Owen and Herbert 
Spencer are placid 

The list period that of the re establishment of 
Modern I ndui tiv e F v o lution upon 1 fii mer foundation, 
dates from 1858 to the present day It is associated with 
the names of Dirwin and Wallace and marked by the 
scientific evidences of evolution, by the theory of natural 
selection b^ observition and speculation upon other 
faetois of evolution 

Ihe section which deals with the Creeks has been 
somewhit unfairly criticised Some people appear to 
believe thit an account of C.ieck ideas upon evolution 
cm only lie ittempted w ith success by an eminent cl is 
SIC 1 I scholar But classical scholirs have alreadv done 
their utmost in the w ly of translation and of study It is 
now of far greater impoitance to hive a rntiiil lecount, 
like that in the work we ire eonsidenng by i vv liter who 
IS an luthonty upon evolution 

In discussing The I eg icy of the (.reeks (pp 64-(>8) 
the author points out thit the first element is scientific 
curiosity their desiie to find a natural explination for 
the ongin ind existence of things The complete de 
pendence of all investigation upon this spirit is main 
tuned and it is truly said that ‘ the ground motive in 
saence is a high ordei of curiosity led on by ambition to 
overcome obstacles The final conclusion is that the 
Greeks left the latei world face to face with the problem 
of causation m three forms first, whether intelhgcnt de 
sign IS constantly operating in nature , second, whether 
nature is under the operation of natural causes originally 
implanted by intelhgent design and third, whether 
natuie is under the operation of natural causes due from 
the begmning to the laws of chance, and containing no 
evndenops of desigp, even in th<ir ongm ” 

In this section of the work we find, as we might expect, 
that the genius of Anstotle completely overshadows that 
of the other Giedc writers who attempted to face the 
problenutnf fite ongfai aild developinent of hving forms 
R 
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In the long second penod, that of the theologtans 


and natural philosophers, “ no advance whatever in the 
■development of the evolution idea was made , 
saentific speculation and observation were at a stand- 
still, except among the Arabs ” (p. 70) 

As we advance towards the work the naturalists and 
philosoidierb of the two last centuries, the difficulties and 
Angers of interpretation increase It is even easier to 
read preconceived notions into the single passages of 
■dead wnters than into the phenomena of nature , and wc 
■nil know that the latter process is only too easy If the 
results are not to be in the highest degree misleading, 
the author must, like Prof Osborn, be entirely free from 
bias, and must possess a cool and critical judgment 
We meet with constant and timely protests against the 
rash conclusions which may be reached by selecting 
isolated passages from an author, and dealing with them 
apart from their context, and the full recognition of the 
great danger which underlies this too common practice, 
VIZ that we unconsciously read into such passages our 
present knowledge (p 80) 

Prof Osborn considers that too high a place has 
been assigned to Oken and Trevtranus by Haeckel and 
Huxley respectively, and that Naudin’s supposed antici 
pation of n itural selection is far from being as satisfactory 
as Quatrefiiges and Varigny maintain I he suggestion 
that Oken anticipated the cell theory is acutely criticised 
it IS suggested that his conception of the cell as a sphere 
was probably only a itsult of the transcendant position 
aitcupied by this geometrical form m his system of 
philosophy (p 134) 

Ihe suggestion (on p 33$) that Darwin’s 1844 Essay 
should be published will, the present writer feels assured, 
meet with warm approval from the wide circle of readers 
who are eager to learn all that can be learnt of the 
historj of Darwin’s views upon the great work of his 
life 

The hope is expressed (on p 245) that we shall learn 
the steps which led to Wallace s independent discovery 
of natural selection That information is fortunately now 
before us, and we know that Wallace was led to the dis 
covery by reflecting on Malthus’ “Essay on Popu 
lation,” as he lay ill of intermittent fever at Temate 
(quoted, without reference, in M lines Marshall s “ I ectutes 
on the Darwinian Theory,” London, 1894, pp 213, 313, 
and to be found in the abndged form of the “ Life and 
Letters of Charles Darwin’) Thus another most im 
jmrtant detail is added to the extraordinary coincidence 
of the independent discovery of natural selection 

Ihere is comparatively little to criticise in the volume 
The idea of the marine origin of life, traced to Thales, 
IS stated to be “ now a fundamental pnnciple of evolu- 
tion” (p 33), but at the end of the volume it is more 
correctl) asserted that we are now too wise to answer 
the inquiry Where did life first appear ’ (p 347) 
Concerning the debated question as to whether 
Lamaak was aware of Erasmus Darwin’s wntmgs, and 
made use of them without acknowledgment, the author 
(pp 154, 155) quotes a passage from the “ Aniroaux sans 
Veftdbres,” in which Lamarck sUtes that his theory is 
the first which has been presented This he considers 
to be “satisfiKtory evidence that Erasmus Darwin and 
IJO. 1346, VOL. 52] 


Lamarck independently evolved their viewa* But if 
Lamarck borrowed without acknowledgment, it would be 
but a small step further to write the passage in question. 

The statements and conclusions to which exception is 
chiefly to be taken concern the life of Darwin himscW, 
which the author professedly treats in a very brief and 
! imperfect manner, any detailed account being beyond the 
scope of this volume 

The author speaks (p 327) of “ Huxley’s somewhat 
guarded accepunce of the theory ” on the first appearance 
of the “ Origin,” and implies that he became a much 
stronger supporter of evolution m later years But in 
reality his convictions on this subject never changed In 
hiB letter to Darwin, wntten November 33, 1859, the day 
before the publication of the “ Ongin, ’ Huxley expressed 
himself as “ prepared to go to the stake, if requisite, in 
support of” those pirts of the book which deal with 
evolution as apart from natural selection As to the latter 
he says “ I think you have demonstrated a true cause 
for the production of species, and have thrown the onus 
prviandi that species did not anse in the way you sup 
pose, on your adversaries ” And these were Huxle/s 
views up to the last occasions on which he spoke on the 
subject, at the Oxford meeting of the British Association 
last year, and at the anniversary of the Royal Society 
when he received the Darwin Medal On both occasions 
be carefully distinguished between evolution and natural 
selection, being prepared to defend the former to the 
uttermost, while he declined to commit himself upon the 
latter 

It IS contended (p 239) that Darwins filth in natural 
selection reached its climax in 1858, and then gradually 
declined The evidence quoted in support of this con- 
clusion IS a letter to Carus in 1869, in which Darwin says 
“ I h ive been led to infer that single variations ate of 
even less importance in comparison with individual 
differences than 1 formerly thought ’ But this passage 
proves a strengthening, and not a weakening of his belief 
in the efficiency of natural selection, inasmuch as it is 
considered competent to w ork upon the minute differences 
which separate individuals instead of upon the ready 
made material provided by single variations, however 
conspicuous By “single variations” he meant single 
individuals diffenng widely and conspicuously from the 
aver.^e of their species His letter to Carus was wntten 
shortly after he had been convinced on this point by 
hleeming Jenkin’s review of the “ Ongin” (JVortk British 
Rnnew, June 1867) A careful study of vol iii of the 
“ Life and Letters ” leaves no doubt upon this point , 
while the facts thus brought out tend to refute the 
argument on p 345 as to the supposed antagonism be 
tween Darwin s and Wallace’s conception of the operation 
of natural selection as expressed in their contnbutions to 
the Linnean Society in 1858 

A passage in the sixth edition of the “ Ongin " is re- 
ferred to (p 343) as having been pubhshed in 1880, and 
IS therefore considered to be “ among Darwin’s last words 
upon the factors of evolution ” The passage in question 
IS referred to p 434 of the “ Ongin,” but occurs on p 431 
of the copies I have consulted In it Darwin expresses 
his belief that evolution has been effected “chiefly” by 
natural selection, “ aided in an important manner by the 
inhented effects of use and disuse of parts , and m an 
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uDimportaitt manner by the direct action of ex 
tenuU condition* This passage it considered by 

Osborn to prove that the progressne tendency towards 
the explanations of Lamarck and Buffbn which he believes 
Darwin exhibited from 1859 onwards— culminated at 
the close of his life But the sixth edition appeared in 
1872 and the date 1880 is meiel) that of a reprint The 
words in question were certainly written before the former 
date and even in the fifth edit on (1869) Darwin inserted 
the word chiefly to qualif) an expression of confidence 
which might have been interpreted as a belief in the all 
sufficiency of natural selection 

The fort appears to be that there was no progressive 
change in Darwin s ittitude on this subject l^t that his 
opinion fluctuated is various classes of evidence were 
brought before him and at the very end of his life his 
belief in the direct ict on of external conditions was 
seriously shaken b) the resu ts of Hoffmann s experiments 
The effect product on him is well shown in his lettei to 
Semper written Jul) 19 1881 less than a year befoie his 
death ( Life and Letters \ol in) Hut although 
1) irwin s opinion fluctuated as to the relative value of the 
supposed causes of ev olution other than natural selection 
his views as to the paramount importance of the latter 
never varied in any of his published utterances The 
words which conclude the Introduction of the 1859 
Origin are repeated without change in each succeed 
mg edition and reprint hurtheimore I am convinced 
that natural selection has been the main but not the 
exclusive means of modification 
The printing and general get up of this interest ng 
work leaves nothing to be desired being fer above tbc 
iveroge that obtains in scient fic publications It ma> 
confidently be predicted tint the book will be widel) 
lead and greatly appieciated L B 1 


THF EJFMFNTS OF AftCHlTECTlKF 
Archttechtn for General Rf I Urs ir^ By H Heathcote 
Sutham 8vo (1 ondon Chapman and Hall 1895 ) 

T he aim of this treatise as stated in the preface is 
certainly a good one namply to supply the 
general reader with the means of criticising architec 
tuie m an intelligent manner and pnnapally by giving 
an analysis of the two most logical and complete styles 
that have ever exuted namely the Greek and the 
Gothic the former representing the trabeated, and the 
latter the arcuate system of building Our author how 
ever very propeiiy does not confine his attention to 
these two styles and their later developments but alto 
make* wide digressions in the direction of Egyptian 
Byzantine, and Mahommedan structures, all of them 
bmng cqMously illustrated and discussed at considerable 
length The work exhibits throughout the author's great 
and varied acquaintance with his subject and cannot but 
be of much interest and value to any reader who detrres 
to dive more deeply than amateurs ate accustomed to do 
into the pnndjfles which ought to guide the 'professional 
architect and which, indeed do guide all those who 
achieve anythmg worthy of the art in which they practise 
In page 20 the importance of planning is properly 
insisted on The plan is shown to bh the very 'bade 
bone of the structure and the attention 6f the general 
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reader is nghtly called to this It may be doubted, 
however whether the general reader is prepared for the 
minute criticism which wt find a little further on respect 
ing certain competition designs which cntiasm is 
rendered the moie d flicult to follow, in consequence of 
the small scale of the plans by which these designs are 
illustrated and he may perh ips, wish that he had been 
led into such deep watei more gently In page 31, with 
reference to the prop irt ons of buildings as affecting the 
eye the author appeiis to doubt whether — with the 
exception of the late Mr W VV Lloyd s discovery of the 
system which prevails in the Parthenon— anj definite and 
clear case has been mide out for the establishment 
of proportion thcoiies Ihc author is probably quite 
justified in his refusal to iccept any general adoption of 
a system for proportioning buildings on the basis of 
geometrical figuies csjicci illy triangles of v anous angles 
there could not poss bly be any a.sthetic value in con 
hning the min I nes of the architecture within such 
limits but rectangular proportions in low numbers (of 
which nituie are the pioportions of the I arthenon) aie 
on a different footing and it is extremel> probable that 
they do produce hiimonious effects Tbey are to be 
found in many other (jreek examples besides the Par 
thenon and in one ( oth c building at least namely the 
work of Bishop ( rosetete in the nave of I incoln 
Cathedral (see the Irinsuhons of the Archaeological 
Insttutc of ( real Bntain &.c for 1848) where rectan 
gulir proportions of this charaitcr come out without anj 
coaxing with remarkable exirtnrss and as Bishop 
C losetete besides being a great ecclesiastic was one of 
the most piominent philosophers of his day there is 
the more reason to iccept it as having been intentional 
In p 34, the chief characteristics of the Egyptian the 
( reek and the ( othic are summed up in a few words as 
Mystery Rationalism and Vspiration In p 43 the 
meed of mented pr use is given to Mi E L (arbettir 
excellent little treatise on The Pnnciples of Design in 
Architecture In p 58 doubt is thrown on the wooden 
origin of the Cieek entablature Ihe reader however 
may be referred to MM Perrot and Chipiez recent work 
on The Arts of 1 nmitive (iieece in which this den 
vation IS shown from the remains at liijns Mycenae and 
Orchomenus In p 73 the Connthian example of the 
temple of Jupiter Olympius at Athens should not be 
attnbuted to a Roman source it dates from Antiochus 
Lpiphanes the (>reek founder, and tbc prototype of the 
capital IS found in the tholos at Epidaorus a pure Creek 
building No doubt at the time foe Athenian temple was 
built about 170 n c Rome was pushing her wa> towards 
the East and Antiochus himself had been sent as a 
hostage to Rome after the defeat of his ftifoer by Scipio 
1 here may have been something jmlitical in his emplo) 
ment as we are told of a Roman citizefi as his architect 
but the architecture itMlf at that date, could not but 
have been thoroughly (jieek 
In p 78 foe author well illustrates his argument show 
ing fod supenonty of constructive simplicity in a design 
over another decorated with meaningless architectural 
detail, by foe contrast of I ondon and Blackfriars Bridges 
but It It not to clear as mainuined m the previous page 
that thefCombuiation of columnar and arcuate design in 
the same wall it a Roman sham It is no doubt a 
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'departure from primitive simplicity, but there seems no 
reason for calling it a sham, in cases where both types 
are used constructively The “general reader" may 
■Lertainly be justified in passing over the “approximate 
theory" of the strains of arches, but the subject of pen 
dentives (in p 95) is more to the pomt, having very impor 
tint relation to the construction hi cupolas Much more 
seems to be made in the criticism on the shams of St 
Paul 5 (p 98) than the subject warrants^ Fhe design is 
blamed because the interior cupola is distinct fiom the 
external There would be as much reason to blame the 
magnificent central towers of some of our cathedrals 
because the open lantern chamber over the crossing does 
not nse to the summit of the tower or spire The author, 
however, duly praises Sir Christopher Wren s first design, 
the Greek cross plan, of which a good judge, the late 
Rev J L Petit, has maintained that if this design had 
been executed it would have been the finest intenor in 
the world On the subject of vaulting (pp 107-1 16), the 
development of which is «ell and clearly followed out, it 
js stat^ that the pointed arch was tnvtnUd for the pur 
pose of faciliuting the construction This could haidly 
have been the case, because the pointed arch had been 
used in the East long before the period referred to but 
Its great applicabihty to that favourite architectural feature 
was then recognised, and when once introduced for con 
structive reasons, it soon began to influence the whifle 
structure 

In p IS5 commences a chapter on the theory and use 
■of mouldings, which play <80 important a part m archi 
tectural design that it is quite essential that an amateur 
who desires to form a right judgment on architectural 
subjects, either histoncally or critically, should study 
their development and application , he will find the sub 
ject cleariy and logically explained in this chapter In 
chapter v are some judicious remarks on ornament, 
showing on the one hand that however valuable a help it 
may be, the art is really independent both of sculpture 
and carved ornament, and that the latter is inferior in 
expression to mouldings properly used In pp 184-188 
are some just views on the combination of architecture 
with scenery Without going so far as to say that a spire 
•on a hill — such, for instance, as Harrow— must necessarily 
lie ill placed, the statement of the incongruity of this 
feature in a mountainous country may be supported by 
citing the exanfple of incongruous effect of the Amble 
■side spire in a Westmoreland valley 

The work ends with an historical sketch, which shows 
much thought and learning The author can, however, 
scarcely be correct in speaking of such structures as the 
Treasury of Atreus at Mycenae as formed of huge blocks 
of masonry with no architectural details whatever It 
IS possible that the ornate elaboration of the Beehive 
tombs at Mycen,e and Orchomenus, as shown m Perrot 
and duplex’ work, before referred to, may be a good 
deal exaggerated, but there certamly exists evidence 
for a very considerable amount of architectural embellish- ; 
ment In speaking <d' the derivation of the Corinthian j 
capital. It teems unnecessary, with the small amount of 
evidence to the contrary which exists, to relegate to the | 
regions of fifole the touching little story told by Vitruvius 
<chapter iv p t) of lu inventioa by Callimachus, 
espeoally as the earliest known example, in the temple 
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at Bass^ was the work of a contemporary, and probably 
a fnend of the reputed inventor 
In p 355 the very important derivation of the dome is 
traced from the Pantheon, of which the date (in the 
reign of Hadrian) has lately been established, and then 
the addition of the spherical pendentive by Justinian’s 
architect (Anthemius of Tralles) in the great chuich of 
St Sophia. lo this is added the denvation of the 
architecture of the Western churches — vihich is traced— 
follow mg Prof Baldwin Brown (“from the Schola to 
Cathedral ’) from the Roman house, of which the 
atnumand penstylium became the forecourt or parvis 
ind the porch, whilst the basihea supplied the apse, md 
the widening of the basilica on each side of the tnbunal 
I gave the germ of the transepts of our cathedrals In 
the summary of the different contributions made by the 
European nations to Gothic architecture Italy is denied 
altogether a specimen of true Gothic— and > et it possesses 
in Milan Cathedral an intenor perhaps more impressive 
than that of any other church 

‘ PAh / 1 HIL NT MONTES 
The Story of tkt Plants By Grant Allen (I ondon 
George Ncwncs, Limited, 189$ ) 

M r GRANT ALLEN tells the story of plants in a 
readable and very inaccurate manner The key 
i note to his work is struck in his pieiace, in which he 
informs his reader that he has “wasted compantively 
little space on mere structural detail, and, later on, thit 
he makes ‘ trivial sacnfices of formal accuracy ’ in order 
to expound general biological relationships It is true 
that he ipologises for these amiable little weaknesse*., 
but add*., in the same breath, that he lays before his 
‘ untcchniral readers all the latest results of the most 
advanced botanical research” It is impossible to avoid 
giving •aime samples of these “ latest results 

For Mr Grant Allen, the plant is essentixlly the s;rcin 
plant, and the essential function of this plant i< ion 
structive metabolism On the other hand the animal is 
the very opposite of this, “he is a destroyer, as the plant 
IS a builder" But we fancy most people will hardly 
admit this antithesis nowa^ys Plants and animals 
both exist by brexking down complex bodies to simple 
ones, but plants as a whole can get the energy required 
for first building up these complex bodies at a less 
expenwve outlay than animals, and the green plants, as 
Mr Allen perfi^ly correctly observes, are further able 
to make use of sources of energy (< e vibrations of ether) 
from which their less fortunate relatives are debarred 
But to draw the distinction just quoted as the ssstnital 
difference between the two kingdoms, is obviously mis- 
leading However, Mr Allen is at least consistent in 
his views, since he sutes that the first plants “must have 
been green ” 

In the account given of the modus oftrasuU of the 
building up of organic matter in the plant, the author's 
claims to up to date knoadedge will, we fear, hardly be 
admitted Chlofophyll is said to be the active agent m 
splitting up (under the influence of sunlight) the carbon 
dioxide and water to form starch Now every student 
knows that chlorophyll can do no such thing, and further 
he knows, or should know, that starch is certamly not a 
pnmary product of assimilation The latter, perhaps, 
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IS a trivial detait,” but Mr Allen< hastens to insist on 
the importance of “living chlorophyll” as the “original 
manufiicturer and prune makei ’ ^ all the material of 
life, either vegetable or animal Evidently chlorophyll 
IS here doing duty for the alliance of chlorophyll with 
a vastly more important substance, protoplasm, but the 
author could hai^y expect “untechnical readers” to 
appreciate this , and his statement that chlorophyll is a 
vanet> of protoplasm will certainly not meet with the 
assent of botanists Again, the statement that “ plants 
alone know how to make protoplasm’ ,is one which is 
contradicted, fortunately for us all, by the experience of j 
dail} life , in order, however, that ae may be quite clear | 
as to the author s conception of protoplasm, he defines i 
It (in italiih) as “the only Ining ntatenal we know , 
ind this would seem to make it clear that he had not 
b) 1 lapsus calami written protoplasm when he meant 
pioteid For a continuation of this subject, the critical 
leadei may refer to pp 190 191 
Mhen Mr Allen conies to deal with nbat ue gather 
from his prefoce he considers the most important part 
of lii^ work, we And evidences of hasty generalisations 
on insufficiently iscertained facts Many plants which 
aie ceitainly not dqfenerate ire regularly sdf fertilised , 
ind we submit that in most districts in England the 
humble bee has far more to do with the fertilisation of 
the Trop<eolum than the Humming bird hawk moth , and 
this lattei insect is certainly /tel the only one m Europe 
cipable of performing this office 
Uut It IS needless to multipl) examples further All 
we cm say is that those readeis who are ignorant of 
the leil fects may find the book pleasant, though we can 
h II dl) idd profitable, reading 

Ol/X BOOK isHELF 

Lota's Chemual Let. lure Chirts (London Sampson 
Low, Marston, and Co , 1895 ) 

Thi^ is a senes of diagrams intended to illustrate vanous 
chemical and metallurmcal processes and apparatus, and 
designed more especially for the use of teachers who are 
prcpmng students for the examinations of the Science 
and Art Department, the London Matnculation, Oxford 
ind Cambndge Local, Ac 

There is no doubt that a good set of useful diagrams 
of convenient sue and model ate pnee, would be gladly 
welcomed by a large number of teachers, but the chirts 
before us can scarcely be said to folfil all the require 
ments of such a set of dugrams The sire of the sheets, 
nameb, m in x 40 in, la sufficientiv large for the 
use of such classes as they arc intended for, and it does 
not render them too bulky for convement storage In 
most cases the illustrations 11 e ver> roughly exeiuted 
enlargements of fiinuhar cuts from vanous text books 
and treatises on chemistry, someumes well chosen, some 
tunes not Many of the sheets contain several pictures, 
ind where it happens that the subjects represented are 
in a manner related, this does not detract from their 
ment, except in so far as it necessitates the illustrations 
being smaller than if each occupied a single sheet But 
m a number of instances the subjects pi^icted on the 
same diagram have no connection , thua,*on the same 
sheet we find a representation of Hofmann’s apmratus 
for showing the volume composition of water, and illus 
tmtions of certam apparatus used by Dewar in making 
experiments at low temperature 
Again, another duigram contains the following illustra 
turns (i) Hofinann’s apparatus for composition of sulphur 
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dioxide , (- 3 ) oione apparatus , (3) ajqiaratus for composi- 
tion of ammcmia (4) apparatus for composition of hydro- 
chloric aad, (s) Andrews’ and Tait’s ozone tube, (6) 
apparatus for composition of nitrous oxide , (7) SnutheO’s 
flame cone separator With so many illustrations on one 
sheet, % in x 40 in , each one must be almost insig- 
nificantly small, and quite erronecnia ideas of the relative 
sizes of vanous pieces of apparatus are hkely to be con 
veyed to the student With some of the figures still 
more senous exception must be taken , thus, Fig a, 
Sheet 14, depicts a piece of wparatus, the design of w%ich 
IS of more than questionable feasibility , while Fig a. 
Sheet 17, IS an impossible arrangement 

Many of the metallurmcal figures are badly chosen. 
Thus, the old method for extracting zinc, Imown as 
“distillation per descensum, ’ which has been quite ob 
solete for miny jears, is brought to life again in Diagram 
No 1 1 

If these diagrams were a little better executed, and 
could be purchased singly, they would be of much more 
service to the generil run of teachers, who could then 
select from i catalogue such as they might require 

(. S N 

Brastltscke PilsblumtH Von Alfred Moller Mit 8 

Tafeln (Jena (.ustav Fischer, 1895 ) 

This volume forms the seventh part of the “Botanische 
Mittheilungen aus den Trop^’ edited by Prof 
Schimper, of Bonn 1 he title — “ b ungus Flowers —is 
I suggestive of a popular and a.sthetic treatment of the 
subject, but this impression is somewhat misleading, 
for Dr Moller s work is of a strictly scientific character, 
ind appeals more especially to systematic mycolimsts 
At the same time, the extraordinary forms of the Fungs 
described give a considerable 4egree of general interest 
to the book, which is enbanc^ oy the pleasant st> le in 
which the subject is treited Dr Moller is already well 
known for his mycological investigations, particulaiiy 
for his foscinating work on the cultivation of bungi by 
South Amencan ints The “ b ungus Flowers am 
simply gastromjcctous fongi of the family Phalloidea, 
of which that repulsive phint the “Stinkhom” (/M> 
phallus impudnus) is the best known British represen 
tativc ^ 

The author has been most fortunate in his investigation 
of the remarkable Kranlnn forms of this fitmily, which 
includes jxirhaps the most highlv differentiated of the- 
bungi He has founded no less that four new genera on 
his discovcnes One of these (jProtubera) is i^rred to 
the Hymenogastre c, and is of special interest, for it 
appears to connect that fomily with Clathrus among the 
Phalloide.t The other new genera {BlumeHovta, Aporv- 
phallus, and Ifajahya) are members of the Phalloidem, 
Blumemnia showing iffinity with Clathrus, while the 
remaining two belong to the tribe Phallea. Eight new 
speaes are described in all 

The book is foil of interesting details of the occurrence 
and mode of growth of these bungi It is illustrated by 
eight fine pkues, many of the fimres in which are from 
photographs of the spwimens, wmile others represent their 
more minute structure The first plate, a coloured re 
presentation of “the most remaikable of all Fungi,’ 
Dictyopi^ra phalloidia, is especially striking This is 
not one of the new species, but has never been adequately 
figured before This extraordinary fongus bears a general 
resemblance to Ithyphallus, but is distmguished by the 
presance of an immense net like indusium surrounding 
the stem, from which it stands out like a cnnoline Phe 
German colonists at Blumenau have given it the name 
of “ the veiled lady 

Dr MoUer's book will be indispensable to students 
of mycology, and will no doubt attract more general 
attentMm to a most interestmg group of plants, about 
which much still remains to be discovered D H b 
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LETTERS TO THE EDITOR 


frttttd hu emrtsfitndmis . 

/« rtturm, mr U ctrmfmd wttA th* wrtltrt ry4(M 
mtmuter^ mtttuUd fir tku wth$r >arr«/ HATDU 

lf» Mtitt* u UUm If aumrmtiu ecumtmxatmu ] 

The Univenuty of London 
S(K John Lubbock doa not seem to me to appreciate in the 
smallcit d(qpee the factn of the polition 
Hu pTopooal Ik, a» I and othen undcntand it, that the reaalt 
I r the laboura of the Statutory Commwion “ ihould be mb 
mitted to Convocation for their approval, ta da ttgHifiad as at a 
seaatanal tUtitaa ” 

The words which I have placed m italics propose a new 
procedure which I prewime would have to be provided for m the 
Act Thu u what for the uike of brevity has been called the 
rf/eranduiH 

1 or reasons which I have sufociently set out in my farmer 
letter I think the institutioa of the rsferaudum extremely 
undemrable under any circumstances, and peculiarly open to 
obj^on in the present instance 
But I think we are now enutled to ask Sir John explicitly what 
he means when he says “ it is the law at present * and th-it hu 
“ constituents highly value this right ’ In so grave a matter it 
u didicult to believe that he u indulging in a mere logomachy, 
or that he means seriously that the veto exercised under exisung 
conditions and the new rt/en,udtUH are one md the same thiim 
rhe meaning of the whole business is, of course, very simple 
Convocation, m common with the benste and pnctically every 
body interested ui the higher cducalinn in London, has expressed 
Its approval of the Report of the late Commission as afibrdmg a 
bans tor the reorganisation of the Lmverstly As Convieation 
is n It to be mo\^ from its decision expressM in the < ustomary 
and eonsututional way the leaders of the minonty, mainly 
drawn from the faculty of Laws, hate induced Sir John I ub 
bock to suggest a fundamental change in <mr procedure Ihe 
hope, of course, is that by thu means a different result miy be 
nunipulated 1 say ‘ manipulated liecause 1 entirely agree with 
Mr A W Bennett who in his adnurable letter clearly indicates 
the kind of tactics wt may expect As the avowed obiect of the 
whole scheme is to set aside and nuUify the octnn which Con 
vocation has taken, I do not thmk that the language in which I 
described it u in any way inapproimate 

Sir John may be os polite as he likes to out intelligenci But 
what he has dime u to constitute himself the iiutrunient of thoM. 
who would destroy the prospects of academic study in London 
and of making the Umversity of I ondon a better mechanism for 
the purpose for which it exuu And this is not what we hxd - 
neht to expect of Sir John I ubbock 
Kew, August 10 W T Thiski lox Dvaa 

Note on Quatenuons 

a farnouk memoir on matrices,* I h 
It in MrAuley’s* notation we may W 


tDlagwa#DlagM = * ’D/wai^ j 

Where w u an invariant of which being the original linear 
vector function, ifi u Hamiltonian inverse Aincuon, and t is 
Olid) s idemfoctor , they are rekpectively defined by 
MbANU » ■ SfAfMf », 

+ = «#■*, iB-y 

Indeed, vre may {oove the above relation liy the varuum 
formula, 

given by hIcAuley * , thus 


m = - - StfCD»t(~ - SJffff 

* e 

. - 1 - Stfjij - SMmfr a 

_ - SS#x«;f« - - Stptpitf 

= - Sbfrfpf « - 9m 

be any scalar function of f, and if its independent 
vxnable be Ml (as it is so in some cases of the problems in 
elasticity where tu is the volume dilatation), we m^lht dispense 
with the notation V for we may write in general, 

. . (B) 

:s mde 

. . (C) 

r beginning with Me \uley s form we have 

t() = - t2,iM{DrC = - C 

= 1 + + S»f«4 xj 


To Find the Focal Length of a Convea Mirror 
THt following method ik to much umpler than those ordinanly 
use 1 that it msy be of interest ts your rexders 
Use as ibject an opique screen with a hole and pm point, and 
painted white or covered with white paper 
Set up on the lenrh m line say, witn the left edge of the hole, 
the convex mirr r and an auxiluuy biconvex lens of short foexi 
length (six inihet or to) and adjust the lens so that the image of 
the hole and pm p ml is fr rmed side by side with the object The 
centre of the mirr r is now at the point at which the image 
w Mild be f srme 1 by the lent al ne Oils position may either be 


cxlcuKled or fo md (after noting the position of the mirror and 
then removing it) by means >f a screen Thus the radius if 
easily miasurw 
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If the focal length vf the mirror be greater than / that of the 
lens the simplest wxy jf adiuuing is to put the lens as close as 
possible to the mirror put the object at pnnapoJ focus of lens, 
and move the object back until the image is formed as above 
If h iwever the f xal length be less, we can be sure of finding 
the position by putting the mirror at a distance of 4 / from the 
object and the lens at 3 /, and moving the lens lick until the 
dcMied noMtion is reached 

The foUowuig IS a simple way of making a direct measure of 
the focxl len^i f 4 concave lens — 

Use an object like the one mentiontd above, an auxiliary con 
vc\ lens (say six mthes focal length) to produce a convergent 
bexra, and an auxiliary plant mirr r, placed beyond the concave 

Adjust until tht image is formed side by side with the object 
os Wore ihin the lays must be emergmg paiallel to one 
inothw from the c mexve lens, and henct the convergent beam 
from Iht convex lens will (when the concave lens and mirror are 
removed) form an image at the principal fi»is of the concave 
lens A direct measure can thus be made of the focal length 
I may add that both methods are very simple in practice 
Grammar School, Macclesfield Edwiv Budden 

Oceanic lalanda 

ment a place found for an^tm humble and^u^portont 
in the pohtician s eyts, but to the biolagut of the Wist 
urgency— the tending out of a scientific expedition or expedi 
tions to study the fimna and fiora of oceanic before they 

are extennimted by continental unportations Let it be granted 
that men of science are busy with problems of even greater 
interest than those which tocn expeditions might help to solve 
mt among all the amUtiout aims of science, it would M hard to 
find one to which deUy would be more ruinous than to this— the 
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laoie, 01 ocouw: houkh The work muat be doo^ or u 

Will be too late , and it U work tbat can hardly be undataken 
90 a nfficientW extennve scale without aid frorn Government 
Haileyb^ Collet F W Hkadix% 


MICROGRAPHIC ANALYSIS, 

M etallurgists would have been greatly aston 
isbed if they had been urged at the Mginning of 
the present century to gatlfer information as to the com 
position of samples of iron and steel by merely looking at 
polished and etched speamens through a microscope 
The operation is, nevertheless, rapidly taking its place in 
the ordinary routme of a works laMratory 
As regards the history of the development of this new 
branch of investigation, it appears that micro metal 
lography has not b^ develops from petrography It is 
the natural extension of the study of meteonc iron, and, 
as has often happened in the historv of science, it 
seems to have had more than one independent origin 
Pnonty of date rests with our own countryman Dr 
Sorby In 1864 he submitted to the British Association 
photographs of opaque sections of various kinds of iron 
and steel, and he endeavoured to devek^ a method for 
the industrial examination of such sections under high 
pmers, preferring polished sectiona tofnu:tured sur&ces 
The afaatract of his paper is very brief, but looking bark. 
It seems strangely comprehensive and suggestive He 
claimed that the sections showed “ v tnous mixtui es of iron, 
two or three well defined compounds of iron wnd carbon, 
of graphite, and of slag , and these, being present in 
different proportions, and ai ranged in various manners 
give nsc to a laige number of vaiieties of iron and steel 
differing by well marked and very stnking pccuUanties 
of structure ’ 

Later, Prof Martens, in Berlin without neglecting the 
examination of sections, carefully studied, in 1878 the 
general laws which govern the occurrence and formation 
^ fractures, fissures, blow holes and crystalline structure 
in metals and alloys His work therefore, presents all 
the charactenstics of perfect onginality It was not long 
after the publication of Martens work that M Osmon^ 
then engineer at the Creusot \Sorks, began with his 
colleague M Werth, investigations on the cellul tr 
structure of cast steel 1 his work was published by the 
Acadimte det Satnee, in 1885, and m order to trace the 
progress which has been made in micro metallography 
during the past ten years, it would be difficult to do 
better than consult the beautiful monograph by M 
Osmond which has recently been published oy the SoitlU 
d'Enamragemtnt of Pans ‘ 

As M Chmond justly observes metallography should 
in Its early days be descnptive it Aould enable 
us to determine the form and nature of the vanous 
constituents of alloys, to ascertain their mode of dis 
tnbution, and to measure their dimensions Later on, 
when sufficient data have been established, it will be 
possible to apportion the observed facts to their respec 
tive causes (1) by ascertaining the way m which the 
structure of a given metil changes under the influence 
of the three combined factors— temperature, time, and 
pressure, and (2) it will be possible to trace the relations 
between the observed facts and their consequences by 
defining the mechanical properties which correspond to 
a cwticular structure 

^e first step m the complicated procedure is to cut 
and pohsh the opaque speamens of steel The methods 
do not admit of ctnulensed descnption, and tim ongina! 
memoir must be consulted, as even the technical manuals 
of crafts, in which the polishing of metals plays a part, 

> “MSlhed* iMral* poor lAntlVM nucropi^lqiN 6m acten ui 
cuboM pw tr r Onood {JhM A Im Set 4 Sm t urmgt m n t vol x 
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give but little information that is usqfiil m theprqiaration 
M metallic sections for the microscope It must, how^ 
ever, be added that one method of nonshing is sp«nally 
designed with a view to wear away the softer constituents 
of the speamen, and bring the harder into relief It is 
often useful to attack a pobshed specimen of steel with 
a reagent which will colour certain oonstituents only 
For this purpose M Guillemin treats sections of bronze 
by oxidation, at regulated temperatures, which produces 
varied colourations on several constituents of tne alloy, 
while M G Charpy prefers an elearolytic attack It is 
somewhat surprising to find that an infusion of coco (a 
popular Frencn term for an infusion of liquonce) is ve^ 
useful for the puipose, which recalls the faa that Japanese 
artificers have, for centuries, used plum juice vinegar, 
decoctions of finely ground beans {filyctne kis^da\ or 
extracts of the roots of certain plant^ as valuable agents 
for colounng the peculiar allo^ which they employ in 
art metal work It in ly be that the micro metallographer 
has much to learn from the Japanese 

The “attack of polished speamens is made by suit 
able reagents, which may be divided mto the three classes 
— acids, halc^ens, and salts Of the aods, nitnc aad of 
36° Baumd appears to be the most useful Of the halogens 
the pharmaceutical tinaure of iodine gives excellent 
results, as it removes cat bon from the steel, and colours 
certain portions of the speamen Such treatment, the 
nature of which has been so bnefly sketched, will serve 
to reveal the main constituents of steel These arc five 
in number, and it has been found convenient to give 
minerali^cal names to them, following the suggestion of 
the distinguished American metallungist, Mr Howe 
Thus puie iron is called^m/r^ the carbide of iron, F e,L, 
of Ab«l, ctmenMc This is not coloured bv the infusion 
of toi.0 or tincture of iodine, which latter leaves it of a 
Sliver white bnlliancv under v ertical illumination Dilute 
nitnc acid in the cold does not affect ct menhit 1 he third 
material is one of the components of the “pearly 
constituent of Sorby,’ which may be coloured by coco 
01 by iodine, and M Osmond proposes the name 
of toHnU for it, though he is uncertain as to its exact 
constitution The fourth constituent, to which he 
gives the name of martensite, is that which is ordin 
anly obtained by the rapid cooling of a specimen of 
steel dunng the familiar operation known as “harden 
ing It IS a crystalline, fibrous substance which iodine 
colours readily either yellow, brown or black, according 
to the unount of carbon it contains Now, martensite 
piesenes its characteristic forms equally well in veiy low 
carbon steels which have been haracned, as well as in 
high carbon steels which have been subjected to this 
process It may be uiged, therefore, that maitensite is 
not a carbon iron compound which has liquated out of the 
mass, but that it represents the crystalline organisation, 
formed under the influence of carbon by one of the alio 
trcmic forms of iron 

The last of the five constituents of steel, marks the 
transition of soft iron into hardened stedl The name of 
troostile IS after the eminent chemist, and it resembles 
Mirbite, but its composition is as yet uncertain This 
name is not well chosen, as a vanety of silicate of zinc 
has long been known as tioostite 

It wul be evident that a micro seaion of a mass of 
steel closely resembles a rock section which has con 
stituent minerals distributed through it It should, how 
ever, be pointed out that there are coses in which the 
existence of these several constituents cannot be sharply 
defined, as it is ftequently necessary to deal with trensi 
tion forms which defy classification Sorbite, troostite, 
and martensite appeir to be solidified solutions of 
vanous fonqs of carbon in diverse forms of iron for it 
seems clear that metallographic work on steel bnngs mto 
prominoice the existence of allotropic forms of iron 

In order to realise how comphrated the stiuaure of 
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oidinary steel really is, reference must be made to some remailtabie The operation consists m rawing the metal 
fects recorded in Natire, xli 1889 p 33 An to a high temperature and in allowing it to cool slowly 
attempt was therein made to show that notwithstanding A granular struLture is thus developed m the metal, the 
the imporUnce of the part played by carbon in the size of the polyhedral muns being proportional to the 
hardening of steel, the phenomena of hardening cannot temperature to which the metal is raised If the tern 
be explained solely by a change m the relations of perature is o\er 1000 C the grains of femte (iron) will 
carbon to iron Ine iron itself appears to change its te large while the perlite remains outside the grams and 
state, and M Osmond has shown tlut it probably assumes arranges itself in the loints round them hig 1 represents 
at least three disunctallotropic forms, which he aesignates a sample of very mild steel containing 014 perceiu of 
respectively as a, /9, and y iron carbon which had been forged and etched with dildte 

The fact that the iron itself may exist in more than nitnc icid while hig 1 represents the same steel which 
cne sUte brings into prominence the causes which under has been cooled from an initial temperature of 1015° C 



lie<the difference between on ordinary lock section and In it the feiiitc hns iriint,ed itself in laiyer grams thm 
that of a meul or metallic illoy In grmite, for instance was the cise m the hrst section which had not 
os the fused mass cools the quarts, mica and feldspar been raised to marly so high a temperature before 
fallout of solution m distinct crystalline masses and coolinc Vow ompare this with fig 3 which shows 
although the fusibility of the mass and consequently its the effect of 1 using the steel to an initial tempera 
structure, may be greatly influenced by the presence or turn of 960’’ C allowing it to cool down to a tern 
absence of a small quantity of impurity say two or three per perature of 770® C and then cooling it rapidly by 
cent of sodium, still so fai as we know complications auenchmg it m water Microscopic examination shows 
do not arise from allotropy of the constituent elements that the interstitial matter is martensite together with 
of the lock In the case of a specimen of carburised some troostite wh le the print ipal mass is still ferrite m 
iron the conditions are widely different It is certain giams These three specimens chosen it should be le 
that ,one sery iital change m the relations between the marked from the eighty five beautiful photographs given 



x.arbon and the iron docs actually take place at 650 C 
that IS to say, at a temperature far below the fusing point 
of the mass The decomposition of the carbide of iron, 
hejC, may take place at various rates Cementite can, 
for example, under sufficient pressure, resist decomposi 
tion at a temperature well alme that at which it would 
ordinarily decompose, and we are confronted with the 
complications which ensue when carbon is united, not 
merely with a iron, but with /9 or y iron, so os to form 
either or FeyK!, 

A fesjabamples will serve to make the method of in 
vestigamn dear The effect of annealing steel is very 
NO 1346, VOL 52] 



^ Osmond serve to show how much the structure 
of the same v inety of steel will vary with the thermal 
tre&tment to uhiLh the met&l ha^ been subjected Fitf 4 
sho^ a sample of more highly carbunsed steel policed 
with rouge which presents a vermicular suifoce of fernte 
and perlite 

There would appear to be no limit to the applications 
of inicrographic malysis, os all metals and all alloys 
may be subjected to its action It is knowm for instance, 
that the qualities of the copper alloys are m^y modi 
tied by the addition of minute quantities of deoxidising 
agents, such as phosphorus, aluminium, or silicon, and 
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M Guiltemin, in an admirable paper on the metallo 
STOldiy of the alloys of cmiper presented to the hrench 
“Commission des Mdthoaes dessai det Matdnaux de 
Construction,” ^ has ipvcn evidence that it is possible to 
pronounce with certainty, by the examination of etched 
surfoces of examples of the alloys, which deoxidiser has 
been employed 

It remains to be seen in what way the mechanical 
properties of steel are connected with the structural 
changes revealed by micrographic examination In 
every specimen of steel, as has already been stated, at 
least three great molecular changes are produced as the 
metal is raised from the ordinary temperature to a white 
heat The belief that the rearrangement of atoms m 
the molecule of iron (which is, in fact, allotropy) is really 
fundamental to these molecular changes, is rapidly gam 
ing adherents, but authorities on hardemng of steel are by 
no means in accord as to the true significance of allotropy 
in relation to that important industrial operation The 
writer of this paper has long declared himself to be a pro 
nounced allotropist, and many patient expenmenters are 
hard at work at the problem M Charpy,’ for instance, had 
already pointed to the peculiar behaviour of steel under 
longitudinal stress, as proof that the metal undergoes 
allotropie change He now seeks, by an elaborate senes 
of expenments, to ascertain whether the mechanical tests 
of steel which has been (quenched at definite temper 
atures, support Osmond’s view as to the si^ificance of 
the part played by allotropy of iron in the hardening of 
steel Cnarp/s opinion seems to be that, on the whole 
his expenments do not afford conclusive evidence 
in support of Osmonds xiew It may, however, be 
urged that in the case of steel, mechanical tests could not 
be expected to afford decisive evidence in relation to 
the theoretical significance of allotropy, because, as M 
Osmonds mictwraphic work shows, the structure of 
steel IS so complex and vanes so much with thermal 
treatment It is, of course, ultimate structure which 
determines the strength and elasticity of steel, and none 
of us claim that allotropy is the sole factor in the 
production of structure 

The magnetic behav lour of steel, on the other hand 
as M Cune has recently pointed out, is greatly influenced 
by temperature, for, within the range of ao’ to 1350°, 
rapid lanations in magnetic properties of soft iron rcvial 
themselves at about 750 , 860 , and 1280® This, as he 
says IS favourable to the views of M Osmond, because 
On independent evidence we are led to conclude that 
at temperatuies near these points the metal undergoes 
allotropie modifications 

It IS to be hoped that microsiopic analysis will soon 
take Its place in the ordinary routine of every steel works 
laboratory, and it should be added that in this countiy 
two well known authorities, Mr T Andrews and Mr / 
E btead, constantly employ it, while Mr A Sauveur* 
has onginated the system already in the works of the 
Illinois Steel Company W C Robsrts AusrFN 


THE SClhNTIHC EFSl/LTt OF THE ANNIAI 
MEETINO OF THE JiE/TIiiH MEDICAI Ai> 
SOCIATION 


'T'HE annual meeting of the British Medical Associa 
tion IS, no doubt, increasing in importance, since it 
IS becoming a congress for the demonstration of the advance 
of medicine The work of the meeting may be con 
sidered as belonging to two classes, the practical and the 
scientific Many, no doubt, who attend the annual 
meeting, do so with the object of gammg jj^actical help 
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in both the medical and the sutgical treatment of their 
patients , and this help the annual meetmg gives in 
abundance One of the most important parts of the 
meeting, however, is that which is occupied with the 
promss of saentihe medicine, and consists not to much 
in toe announcement of starthng discoveries (for with 
these medicine has but little to do), but in the revision 
and criticism of the facts discoverml by expei iment and at 
the bedside 

Medical science is becoming more exact, as the know 
led^e of the functions of living tissues (ph>siology) and 
their changes in disease (pathology) increases 

It IS not so many years ago when the chief subject in 
what was called physiology was histology, or the stnic 
ture of the tissues Physiology proper then rapidly 
progressed, and although at first it was considered from 
a somewhat too physical standpoint, and indeed is still 
so considered by some, yet it has received an enormous 
impetus by being associated with the study of chemistry 
and of the action of the chemical constituents of the 
body on the living tissues This is evidenced in the 
excellent address on “ Internal Secretion,’ given by Prof 
E A Schafer, F R S , of University Collie, a subiect 
which in Its suentific aspects is of a quite recent develop 
ment A secretory organ may, like the stomach, salivary 
glands, &c , separate materials from the blood and pour 
them into a cavity, in which they are utilised this may 
be called external secretion On the other hand, ” somt 
sei rcted materials arc not poured out upon an external 
surface at all but are returned to the bloM , these may 
be called internal secretions Mthough it is probable 
that in the widest sense every tissue has an internal 
secretion, yet this is most obvious in the ductless glands, 
such as the thyroid, the suprarenal bodies, and the 
pituitary body But in one gland with an important 
external secretion, vu the pancreas, there is also an in 
ternal secietion which is of great value in the economy 

I he subject of internal secretion has developed hand 
in hand with clinical medicine, and it was the obser 
V ition of patients which first, as in the case of the thyroid, 
gave the clue to the line of investigation It is tm 
possible in this place to give a detailed account of 
Prof Schafer’s address , it is well worthy of study 
by every one interested in the progress m biological 
science It will not be out of place, however, to illustrate 
the subject of internal secretion by quoting as examples 
the investigation of the pancreas and the suprarenal 
I capsules, the latter of wUch has been the subjea of 
I special study by Prof Schafer, in conjunction w ith Ur C, 
Oliver and Mr Moore 

I he association of disease of the pancreas with the 
presence of sugar in the unne has long been noted , 
although only a certiin proportion of cases of diabetes 
show any great chxnges in this organ If Uic pancreatii 
luice be diverted from the intestine, or if the duct be 
blocked, the animal experimented upon docs not die, 
there is no glycosuria, nor does it apparently sufier any 
great nutritional change li^ however, the pancreas be 
totally extirpated, glycosuria appears, and the 'inimal 
invariably dies , this does not occur, however, if only x 
part of the organ be removed More than this, if a 
portion of living pancreas be successfully grafted into an 
animal from which the organ is subsequently completely 
removed, no evil results follow Besides its obvious and 
important function of secreting a digestive juice, the 
pancreas therefore produces some material which it gives 
to the blood, and which is essentud for the continuance of 
life , this IS the internal secretion On the other hand. 
It IS suggested that the organ nominally sep irates and 
transfoifos some toxic substance which is fatal to exist- 
ence , this IS the theor> of auto intoxication The internal 
secretion of the suprarenal tikpsule is more obvious, per- 
haps, thfla that of the pancreas The capsule is a dua 
less gland , it has no external secretion The complete 
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removal of ^both suprarenal capinles results in rapid 
deitb, which is precraed bv gtM muscular weakness, 
diminished tone of the vascular system, and some nervous 
symptoms, a combination of events which is seen 
m Addison’s disease, which is a disesae of these oi^^ns 
From the medullary portion of the gland, Schafer has 
obtamtd an extract containing an active substance which 
IS remaikable as produang its effects in very small doses 
(as little as si miUigrams in a dog weighing 10 kilos ), 
and as being capable of withstanding for some time the 
temperature of boiling water This sutetancc increases 
the duration of the contraction of muscle, os tested by 
the apparatus ordinarily in use in the physiological 
laboratory but it has a more remarkable effect m greatly 
increasing the blood pressure, a result following a direct 
action on the peripheral arteries In the cose of the 
suprarenal capsule, there is thus distinct evidence of 
internal secretion that is, of the presence in one part of 
the gland of a substance which has a well marked physio 
logical effect Into all the questions arising out of this 
subject It IS impossible now to enter The subject is one of 
vast importance to scientific practical medicine As the 
results of future investigation, we may hope to obtain 
not only a greater knowledge of the pathology of some 
obscure nutritional diseases, but some indications for their 
relief and treatment Ihis has already been accom 
plish^d in the case of mvxacdenia. in which the thyroid 
gland IS degenerated, -ina in whicn very great benefit is 
obtained by feeding the patients with fresh thyroid gland, 
or by injecting the extract 

One other scientific result of the innu'd meeting may 
be viewed It is the predominant place now given in 
the study of disease to the question of infection All 
disease is not infective, but infection, in theory, has for 
many decades played an important part in pithology 
The great change which has come over medical science 
IS, that the question of infection is now studied from an 
experimental point of view Vague theories have given 
place to facts, which aa of prime importance, not only 
in the understanding of disease, but in its treatment 
In the investigation of diseased, as well as of normal 
functions, the apphcation of chemical methods has been 
of great service, and is destined to be of still greater 


importance 

The accurate study of infection deals with a far wider 
subject than the characteristics of the infective agent 
since It IS also concerned with the leaction of the 
body igainst the niiiro organism and the poisonous 
ihcmic-U substances this produces The study of this 
leiction if bod) has, from the morphological point of 
view, given a clearer view of the processes occurring in 
inflammation and from the chemical point of view, it 
has opened up a wide field of possible therapeutical 
agents The prospect is one whicn is reassuring for the 
future 1 he fact that infection is being so closely studied, 

and that the infective agents in so many diseases have bee n 
isolated, is of great importance to the human race , since 
infection is preventible Fhe fact that the bexly, in re 
acting agiinst an infective disease, produces a substance 
which counteracts invasion, well as the poisonous 
bodies formed by the infective agent, is of as great im 
porunce as the hrst point since an infectiv e disc ise may 
be cured \t the annual meeting, the discussion on 
pneumonia as an infectne disease- a discussion which 
would have been impossible, and would even have been 
considered ludicrous only a few wars ago — as well as the 
discussion on the utility of the dijphthena anti toxin, 
illustrates the points mentioned In the discussion on 
diphtheria, the great majority of the speakers, both those 
who considered the subject from the scientific aspect 
and th^ who looked at it simphr from the practical 
point of view, agreed that the use of the anti toxin in the 
disease was not only based on a firm scientific basis, but 
that It had completely changed the aspect of the disease 
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Whatever the limitations of the treatment by anu toxic 
serum may in the future be proved to be, there can be 
but little doubt that its discovery marks an epoch in the 
treatment of infective disease 


TffS IPili'/C/f MEETING OF THE BRITISH 
ASSOCIATION 

'T*HE arrangements for the meeting of the Bntish 
A Association at ^wich this autumn are makmg 
rapid progress fbe General Election somewhat inter 
rupted the preparations of the local secretanes, but the 
excitement being now over, general attention in the 
localitv IS again centred on the coming visit of the 
Association, and great efforts are being made in the 
town and neighbourhood to ensure the success of the 
meeting The chief public buildmgs in the town are 
just emerging from the hands of the painter and decor 
ator Ihe reception room will be located in the Town 
Hall, the council chamber being the room actually set 
apart for the purpose, whilst the library will be the 
writing room The President’s address and the evening 
discourses will be delivered in the public hall, as wiU 
also the lecture to working men In the matter of 
Section rooms, the Local Committee will be able to offer 
the Association very good accommodation, as there are 
fortunately a number of (Suitable rooms and halls in the 
town within a very short distance of each other, and all are 
close to the reception room The two halls at the Girls’ 
High School, which were formerly the New Assembly 
Rooms, and were used for the reception room and for 
Section E on the occasion of the Ipwich meeting in 185 1, 
will be allotted to Section A (Mathematical and Physical 
Science) and Section I) (Chemistry) About two hundred 
yards distint is the Co opeiative Hall, m which Section 
G (Mechanical Science) will meet Section C (Geology) 
will be accommodated m the Art C allcry adjoinmg 
the Museum Section D (Zoology) and the new Sec 
tion K (Botany) will have, resprctively, the banket 
room and the lod|,e room at the Masonic Hall llie 
Lecture Hall adjomirig the Ipswich Institute, will be 
given over to Section E (Geocraphy), whilst across the 
street, the Working Mens Cmicge (formerly known as 
the Old Assembly Rooms) will be set apart for Section H 
(Anthropology) 

The prnceedin(,s will commence on the evening of 
Wednesday, September 11, when the Marquis of Sails* 
bury will retiie from the presidential chair, and Sir 
Oougl IS G ilton will take his place The new President 
will then proceed to deliver his address The second 
evening will is usual, be devoted to a conversazione, 
which will probably be held m the museum and the 
idjoining buildings used os art and technical schools 
On hnday cvenini, Prof Silvanus P Thompson will 
deliver a lecture on “ Magnetism in Rotation On 
Monday evening Prof Percy h !■ rankland wiU discourse 
on “the work of Pasteur and its various developments,” 
and on luesdaj there will be a soirde given by the 
Ipswich Scientific Society and the Suffolk Institute of 
Arrheology jointly 1 his, like the first soirfe, will pn 
bably be held m the Museum buildings The lecture to 
working men will be given on the Saturday evening by 
Or Alfred H 1* ison, who takes Colour for his subject 

In response to a special invitation which the iJocal 
Committee issued tojbreign men of science, the follow 
ing gentlemen have signified their intention of bemg 
present at the meeting —Prof A (lobcrt (Brussels), 
Prof W F Ritter (Heidelberg), Rev T Adams (Canada), 
M J DanUenburg(Pans),Dr O Maas ( Munich), M Boule 
(Museum dlfistoire naturelle, Paris), Prof Ira Remsen 
(Johns Hopkins University, USA), Prof Runge (Han 
over). Prof P c Hansen (CoMnhagen), Dr van 
Rijckevoi sel (Rotterdam), M G Dolfus (Pans), His Excel- 
lency Don Arturo de Marcoartu, M E van den Broeck 



NATUHE 


Auoust ^ 5 . *895] 


371 


(Bniaiels), Prof Michie Smith (Madras), M A P N 
Framiiimont (Leiden), Dr H Haviland Field (New 
YorkX Dr Bashford Dean (Colombia College, New 
Yoik), Prof J W Ungley (Ohio, U S A ), Dr Paschen 
(Hanover), Dr Conwentz (Dantzic), M Berthehn (Pans) 
A large number of the leading scientific men in England 
have alr(»dy notified that they will attend the meeting 
1 he hon local secntanes for the meeting are Messrs 
b A Notcuti, (. H Hcfwetson, and E P Ridley All 
communications to them should be addressed to the 
Museum, Ipsnich 


BAILLOAT, BABtNGTON^ EATON 

B y the death of Henn Ernest BaiUon, F ranee has lost 
one of her most accomplished botanists, and cer 
tainly her leading systematist Under date of the iQth 
ult the writer received the following lines from a fnend 
at the Musdum d Histoire naturelle. Pans 
‘ Je vous dens sous une bien pdnible impression M 
Bailion est mort hier soir subitement Dins laprds 
midi il dtait senu au laboratoire selon son habitude A 5 
heures et deinie il pnt un bam h 6 heures son fils 
rentrant de lEcole de Mddecine le trouva mort On 
croit que le bain, un peu trap chauffd, a ddtermind une 
congestion 

‘ Cest une grande perte pour nous etpourlabotanique 
Sil Hvait des cnnemis implacables, 11 avait aussi des 
imitids fiddles Je ne doute ms que lavenir ne montre 
que derndre un dspnt, dont Ics manifestations parfos 
acerbes visait moms la personnalitd que cc qu il jugeait 
Ctre 1 erreur sc cachait un coeur sensible a 1 exeds 11 est 
un bon nombre de ses didves pauvres qui savent de 
quelles ddlicatesses il savait entourer une aumdne 

‘Quoiquilen soit c dtait un grand botaniste vousle 
jugez ainsi, n est ce pas ’ 

Ses quatre enfants vont se trouver dans It misdre la 
plus protbndc quon puisse imaginer Cequit napas 
ddpensd de sa fortune pour h publication de ses hvres 
a disparu dans le Louffre des dotes de cellc qui a portd 
son nom Aujourdhui il ne reste rien ” 

The allusion to BaiUon s personal character in the fore 
going letter will appeal to the sympathies of those who 
kneu him on this side of the channel Unfortunately he 
quarrelled with some of the foremost French botanists 
of assured position, which led to regrettable and undig 
nified recnmmations on his part and resulted in closing 
the doois of the Acaddmie acs Sciences against him for 
ever This embittered his life considerably, and ren 
dered his relations with a section of the Iratanists of 
Pans almost unbearable 

For most of the following particulars of BaiUon s 
career I am indebted to the author of the above 
letter Henn BaiUon, as he usuaUy signed bimseUT, was 
bom at Calais, November 39, 1837, oT a fiunily of good 
position and reputation in the town and distnct He 
studied with great distinction at the Lycde de Versailles, 
and commenced his medical education at the age of 
seventeen In 18^4 he begune house suigeon at the 
Hdpital de la Pitid, Pans, a position obtained only by 
severe competition , and he was so bnlliantly successful 
in his work, that he was unanimously awarded the gold 
medal of the Interaat, the highest reward at the disposal 
of the Facultd de Mddecine His candidature for the 
degree of Docteur en Mddecine was a perfect triumph, 
for he completely held his examiners, both by the elegarce 
of his diction and the depth of his scientific views In 
1863 he succeeded Moquin Tandon in the Chair of Botany 
at the Ecole de Mddeane, and he filled this chair up to 
the time of his death , and for some time was Professor 
of Botany at the Lycde- Napoldon as well* He was also 
Docteur is Sciences In 1875 he was elected a foreign 
member of the Lmnean Society of London, and last year 
he received the same duhnction from the Royal Society 
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This gave him much plcasuie, and consoled him, m some 
measure, for the implacability of his own rountrymep In 
1866 he and a few others founded the Socidtd Linndenne 
de Pans He was elected president, and contmued to 
act as such until his death For some years the Pro 
ceedtngs of this very small Soaety were published m 
Baillon’s own penodical, Adansoma, and then a BtUkitn 
Mentutl appeared, and has continued to appear down 
to the present time, entireW owing to the energy and 
industry of the president Fhis organ was not puDlished, 
but distnbuted to the leading botanical establishments , 
hence there is no record of ilaillon’s numerous articles 
therein m the Royal 'society’s catalogue of scientinc 
papers Yet, omitting these, the caUlogue contains the 
titles of 330 of his papers, published between 1854 and 
1883 But BaiUon was a most prolific w nter, and covered 
a considerable range, though systematic botany was his 
chief study I need only name his Adamonta, twelve 
volumes, 1866 to 1879, “ Dictionnaire de Botanique,” 
four volumes, 1876 to 1893, “Histone des Plantes,’ 
1867-95, eitd still unfinished BaiUon, too was the only 
F rench botanist who occupied himself on the nth col 
lections of flowering plants in Pans from Madagascar , 
being the author of the uncompleted “ Histoire des Plantes 
de Madwascar, ’ forming a portion of Cirandidiet’s great 
work on Madagascar 

BaiUon was one of the few existing botanists having a 
good knowledge of the phanerogamic flora of the world 
As a wnter, however, he was more cntical than method 
ical, and many of his onginat observations and sugges 
tions have been overlookM by botanists who hive suBse 
quently gone over the same ground This is owing to 
the fact that the titles of many of his ai tides do not 
sufficiently desenbe their contents Not infrequently a 
new genus or a new species is described in the body of a 
paragraph, and sometimes so inform illy that only by 
carefol reading is it possible to amve at the fact This 
often caused the author himself chagrin, especially as be 
was very sensitive and apt to believe that his woik had 
been purposely ignored I had almost forgotten to 
mention tnat th» Euphprbiacea. were one of his favourite 
families, and his ‘‘ Etude 06n6rale du Ciroupe des 
Euphorbiacdes is one of his most finished works This 
IS not the place to enter into a more cntical examination 
of his works, but 1 cannot help mentioning that the 
lUustrations almost throughout are of 1 high order of 
merit Dr BaiUon hts been a frequent visitor to Kew 
and the Bntish Museum dunng the last thiity years, and 
many botanists will join me in regret fui his sudden 
death whilst apparently in almost the full vigour of life 

Ihe veteran Professor of Botany, Charles Cardale 
Babmgton, in the University of Cambndge, whose death 
has lately taken place, was bom at Ludlow in 1808, 
and educated at bt John’s College, Cambridge, taking 
his B A in 1830 and M A in 1833 As long ago as June 
1830, be was elected a Fellow c4 the Linucan Society , 
yet there are still two of earlier date in the Society s list, 
namely, Dickinson WebMer Crompton and William 
Pampfin, boUi elected the previous January 1 here are 
only two others, Thomas Archer Hind and James Bate 
man, who have been Fellows of the Society for uptrards of 
sixty years In 1851 Habmgton was elected a Fellow of 
the Royal Society, and among the fifteen of that year, it 
may be mentioned, were tbe late Prof Huxley, Lord 
Kelvin, Sir James Paget, and Sir Gabriel Stokes In 
1861 he succeeded the Rev J S Henslow in the 
Botanical Chair at I ambndge, a post he held up to 
bis death, though for many years he was incapaci 
Uted from peiforming the duties Pi of Babingtoj^ 

was, in hiB early years at least, a prolihc wnter, 
bis first paper appeanng m 1833 His wntmgs 
were alqiost exclusively on tbe Bntish flora, and 
his oune will stand in the history of Bntish botany 
as tbe inailgurator of a more cntical delimitation 
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of spcLies than had previouily found &>our in thi* 
countr) Taking Koch and Fnet as his models, from 
whom he largely borrowed, he published the first edition 
of his “Manual” in 1843 This new departure caused 
considerable commotion and opposition from the older 
•K-hool of botaifistfc and thd fact that Babm^on did not 
possess the critical acumen and originality of Ihe hiastejrs 
m his adopted school, sometimes exposed hifii to attacks 
Nescrtheless the ‘Manual” was a success, passing 
through ei^ht editions, the last of whu^ appeared in 
1881 and It still enjoys great favour, dven among those 
w ho do not go so for in the matter of speaes BabingtOn 
was also author of several local fioraS , the first being the 
“ Flora Bathoniensis, 1834 , followed by the “ Flora 
Simiensis,' 1839, and a ** Flora of Cambridge, in i860 
Daniel Cady Eaton, who belonged to a school of 
American botanists, of whom very few sunivc now, was 
the grandson of Amos Eaton, the author of the formerly 
famous “ Manual of the Botany of North America, ’ which 
passed through many editions , and son of General Amos 
F Faton, also a devotee of natural historj D C Eaton 
was bom in 1834, and early evinced a liking for botan> 
After a successful career at school and collem, he ex 
penenced many chanffes, including service in tn^ federal 
army during the civil wai In 1867 he wa|i called to 
the Botanic^ Chair of Yale College, New Haven which 
he held until his death 'Vs an author he will be best 
lemembered by his writings on North Amencan, Mexican, 
and West Indian ferns His principal, or at least most 
popular, work is his “ Ferns of North Amencx,* illus 
tiated m colours by J H Emeiton and C E h ixon 
W B H 


NOTES 

Da Bkb< h, ofCopenhsgen, hssbeen elected a Correspondmt 
of the Pans Academy if Sciences, m the Section of Anatom) 
and Zoology 

Thl resignation is reported of Mr K Tnnien, F K S 
Curator of the South African Museum Cape Town, and alvo of 
Mr K I I Hlery C M O , ( R S , Director of the Ubserva 
tory at Melbourne 

The ileaths are announced of Dr Adolf (terstacker Pro 
fessor of /oology m the University of Creift wold. Dr Icllegnnu 
Strobe!. Director of the Natural History Museum it 1 arma 
Prtrf H Witmeur Profewor of Mineralogy and Geology in the 
University of Brussels , and Dr W Pabntiue Astronomer at 
the Kieff Oliservatory from 1876 to 1894 

The h reach Association for the Advancement of Science met 
at Bordeaux lost week It was at Bordeaux that the Vssociauon 
held Its first meeUng in 1873 and this year the same cordial 
hospitality was accorded to its members os was given twent) 
three years ago The president of the recent meeting was 
M Pmile Trflot, and in his presidential address on “La 
Salubnte, he mdicated the place of hygiene among the sciences 
and tmeed its limits 

The annual congress of the British Institute of Public Health 
was opened at Hull on Thursday lost, under the presidency of 
the Mayor On hnday, Su A Rolht delivered an address as 
president of the municipal and porliamentar) section 1 f the 
Institute, and Dr Camem delivered an oddiM in the section 
of preventive medicine It was resolved on Monday— That m 
the Interests of public health all municipal and local authorities 
should be empowered to provide crematoria, and that a petition 
be presented to Parluunent in support of the Bill about lo be 
(iresented to secure this object Prof W K Smith brought 
forward the subject of the influence of schools on diphtheria 
and in the course of his remarks contended that schools did not 
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play that important part in the spread of diphthena wipch they 
had been ip^posed to do The final sitting of the congress was 
held on Tnssday, when the reports of the several seotwos were 
adopted, and a resolution was passed that every house m a 
watering ploije where lodgers were accommodated should undergo 
a Mirvay by the samtary authority, and that a certificate of fitness 
should be compulsory 

The annual summer meeting of the InsUtntion of Junior En- 
giheeis. the headquarters of which are ih London, takea place 
from August 17 to 34, the rendervons being Belgium The towns 
to be visited include Antwerp, where the municipal docks, M 
Kryn s diamond cutting works, and other places of Interest will 
be ojiened to members inspection At Ghent, MM Csrela 
engine works, M de Hem|Einne’s cotton spinmng works, and 
M Van Houtte s nursery gardens WiH be seen at Bmsaela, the 
electric lighting station , whilat at t ltge,the works of the SociAe 
Corkenll, the Vielle Montagne fine works, the St Leonard 
locomotive works, the Val St Lambert glass works, the 
Small Arms Factory, and the Electne Tramway Instal l a t ion 
will be viMted In honour of the Institution a banquet is to be 
given by the Li^ge section of the Society of I* ngineers from the 
University, and the members wiU also be the guests of the 
Socifte Cockenll An excursion to Veniers where the Chamber 
of Commerce will entertain the visitora, is arranged for the pur 
post, of seeing works m connection with the wcmllen cloth in 
dustr) Here MM Peltrir s works and thoM of M Duesbetg 
Delrrr IjiVeadre and M Hauzeur Gerard fils, will be opened 
The celebrated Gileppe reservoir, from which \ erviers receiver 
Its domestic and manulifu.tunng supid), is also included in the 
programme A large number of members have notified their 
mtention of being prevent at the meeting, which promises to be 
one >f the m >st successful the Invtitutum has held 
An auto mobile carnage race between Chicago and Mdwaukee, 
piumoted oy the Imti Herald of Chicago, vnll be decided on 
Satuida) Nivember 3, the object being to encourage and 
stimulate the invention, development, perfection and general 
adoption of me lor camagea The amount offered in prizes is 
jooo dollars apportioned ai follows — 1 irst pnze aooo dollars 
and 1 gold medal open to competition to the world j second 
pnre 1500 dollars with a stipulation that, in the event the first 
prize IS awarded to a vehicle of foreign mvenlKm or mannfiicture, 
this pnre shall go to the moot succesafid American competitor ; 
third pnre, 1000 dollars , fourth pnze, 500 dollars The third 
ami fourth prizes are open to all competitors, foreign and 
Vmencan The rules laid down stipulate, among other things, 
that no vehicle shall be admitted to competition which depends 
in any way upon muscular exenion, except for purposes of 
guidance Competing vehicles which denve their power from 
petroleum, gas lime electneity, or steam and which are pro 
vided with receptselcs fiir slonng or holding the satne, will be 
permitted to replenish the same at Wsukegan, 111 , and at 
Kenosha, Wis , but at no other points 
Ui aiNG the past week the weather over the Umted Kingdom 
has been very unsettled, owing to the advance of various low 
pressure areas from the Atlantic Several heavy Ihundcntorma 
have occurred, the most severe being on Saturday nyht, the 
lotb mvt , over the southern and south eastern parts of England 
In London the storm was very violent, and the lightning vras of 
unusual brilliancy The diaturhonce travelled from south to 
north and was sccomponied by heavy ram An exceptwaally 
heavy thunderstorm also occurred at Holyhead on the same 
night, and the rain measurad there on the next morning amounted 
toafiSinches The BWdrr of the loth msG 

states that the rainlall for the week evceeded the average m all 
distneta, the amount over England being about twice as much 
os the mean 
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The MeteotoloKieEl Office hai received through the Cotonut I 
Office e report firom the Oovemor of Hangkong, tocording to 
nhiih It appewe that the colony waa recently euSerlng iiom a 
great drought , the rainffiU from January i to June 33 hut having 
been only 13 7 inchee, bemg a deficit of no leas than 38 7 
imffic* on the mean of the cocreapondiiig period of the previous 
file jeara The (tovemor drawi attention to the fiict that 
betneen October 1893 and Apnl 1894, t|(e colony suffered much 
fiom nant of imia, and that the pla^e of the latter year was 
Mipposed to have originated from a deficient water sup{dy 
Though the drought of the first half of thiv year has been fer 
more venous than that of 1893 94, the pla|^ has not yet re 
appeared in an epMemu. form , but the reaervoin had, at the 
date of the despatch (June 36), only about a week’s supply left 
111 them From a return fhmiabed the Director of the Hong 
Long Observatory, it appears that the greatest deficiency has 
occurred during May and June, when it amounted to 1 1 and 134 
inches respectively 

laTe kMlqgu Santlatn is the title of a new jouriud deioted 
to questions of water supply and apphed hygiene It is pub 
lished in I/nivain, and is edited by a civil engineer, Victor J 
\ sn 1 mt The first number, amongst other contributions, ctm 
tains an interesting and useful article by M Ad Kemna, the 
well I nown Director of the Antwerp Waterworks, on “The 
Theor} of Sapd hihration The practical genius of the English 
111 the past IS emphasised in commenting upon Simpson s intro 
duetKn if sand filters in London in the year 1839, and we are 
told that having produced such hnlliant rtsults it is not 
surprising that as a nation ue sre so slow dhd reluctant to adopt 
more modem methods and change our system of teehnical 
instruction ' Besides original articteii revMws of books are alto 
appeiidetl, and what, perhaps, is one of the most useful features 
of this undei taking, is the U monthly issue of a supidement, 
Intel national in character, contaimng a bibhography of books 
lumtihlets, Ac , pubbshed i n subjects connected with water 
suppl) together with short notices t f (niUic hygienic enterprise 
in different parts of the world 

Im KA HBU light IS iDSisible to us iither because the humours 
comjxisiiig the eye are opaque to it, or because the light is m 
capable of eaating the retina Cima and Janssen hate adopted 
the former explanation, but the alternative one has been accepteil 
by Tjndall, h ngelmann, and others, while Helmholtz maintained 
thit the strong absorption suffered by infra red rays in their\ 
inssoge through the eye is sufficient to account for their in ' 
sisibilily That they are strongly absorbed has been (bund by 
all observers, but Herr L Aschkinass proves, in the last numtier 
of U utfftnatm 1 Anttaltn that there is no sudden increase of 
absorption beyond the red end of the spectrum, and that the 
absorpuve powers of the various media of the eye are practically 
the same as that of water The apparatus used for this investi 
gatinn contained a fluor spar pnsm and a bolometer Thin 
lajers of the humours of an ox eye and a human eye were inter 
posed ui the path of the rays ritim a nrcon burner, and the 
absorptive effects noted by means of the bolometer It was 
found that at a wave length of o 81 Mi the hmit of tht visible 
spectrum, the abwirpluni was 5 per cent foe the whole human 
eje This increased to 10 5 per cent at o 87a, reached 60 per 
cent at o 98, decreased to 34 5 per cent at 1 095, and finally 
reached too per cent , or total abaorptkm, at i 4 Thu shows 
that a Urge proportion of infra red light {does reach the retina 
through the eye, but u not capable of afiMtug the nerves and 
ptoduemg visual sensatum 

The last number of the WuMutkafilullt aitm 

AWo mt aJUait* (Bd viii Ht a)is afiurther lUustiation 
df the care with which the Ge^pan Colonial Society la organising 
the scientific mvesHgatmo of Oerman Africa The present 
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number contains the calculations by Dr Fnts Cohen, Dr L 
Ambronn, and Dr W Bnx, of the astronomical obewvntions 
made by Dr Gniner in Togo land, and by Kamsay and Stuhl 
mami in German East Afrua Thm are also valuable ta b l e s of 
meteorological observations, made m German honth West 
Africa, and in Kondeland and from the Marshall Islands t from 
the last locality comes an especially uaefiil Uble showing the 
diumal variation in atmuspherK premure, and giving the mean 
reading ibr every hour for each month in the year Pieuss con 
tnbutem report on the geography of the Smallcf Csmenons, 
and Sternberg one on the diseases of the natives of the Marshall 
Islands There is also a detailed study, by Dr O Warburg, of 
a beetle (Merpeto^ygas fiuctatus) parasitic on the coffiee trees in 
(lerman East Africa A good pUte shows the insect in its 
various stages and also lUustratca its ravages on the trees 

Hfrr Ost AR Nei manv has published a preliminary account 
of his recent important expedition acroas Masai land to Uganda 
in the last number of the Virlumdhutgen der Gtitlhthtfi fiit 
FrdJhnule MU Berlut {ViA xxii No 4-5} Herr Neumann went 
out to Fast Africa m November, 1893, and after ipending some 
months m preparation there, M for the mtenor on Apnl 37, 
1893 caravan, consisting of 135 men, started from Tanga, 
and pasung the southern border of the Uiambaia country, 
cruss^ Ngnru to Irangi Here a senea of accidents, exhaustion 
of supplies, and some severe fighting with the natives, during 
which Herr Neumann was wounded in the mouth by an arrow, 
compelled the expedition to retreat southwani to Mpwapwa 
After resting there the party went northward acroas Irangi to 
the Gurai Mountain This was ascended, though with consider 
able difficulty Upon the higher slopes an interesting senes of 
\lpine plants were found, including Azalea and Rhododendron 
No trace of a crater remams near the summit, but some small 
craters occur in an adjuinmg valley From Gunu the expedi 
tion followed up the East Aftimm Rift Valley, along Bau 
manns route past the salt lakes of Manyara and Natron 
He examined the vedcanoes Doenyo Kavinjiro and D Ngai . on 
the latter he found a steam vent below the summit From this 
point he followed Fischers track past Ngutuman to the south 
west of the volcano of Suiwa Thence he turned westward to 
the shore of the Victoria Nyanza m Kavirondo, where the 
expedition agam had great difficulties with the nativ es Marching 
round the Nyanza through Uioga, he tuched Uganda, but the 
excesuvL caubon of an 1 ngbsh officer prevented hu reaching 
Mt Flgon From Uganda, which he deaenhet as unhealthy and 
poorer than Usoga, he returned abmg the Fnglish road, across 
Mau, and past Naivasha and Machakos to Kibwczi, whence he 
diverged to Taveta and Kilmia Njaro, and thus back to the 
coast at Mombasa where he arnved on February 5 1895 The 
zoological collertions made are very extensive, including 600 
spenes of birds, 90 species of rephles and amphibia, 50 species 
of moUusca and alxnit looo species of msects and 90 speaesof 
mammals, of which fisc have been described os new by 
Matschie 

Dr Olio kLNizb has recently issued, under the Utle of 
“ Geogenetuche BeiUage (Leipzig, 1895, 78 pp ), a series of 
papers dealmg with tnuious geological prtfolems, on which his 
joumeya have thrown light The first (laper gives the evidence 
tor stme osmllationt of level m the \ndes, baaed on the inclina 
turn of some beds of iron stained mnds and latente, and on the 
dutnbatum of plants He states the evidence with care, as 11 
shows (hat the alterabons of level have occurred quietly and 
without any sudden eataatrophio changes A i«cond paper 
discusses the evidence on which it is claimed that there wax a 
glaciatiim m Carboniferous tunes The phenomena, often 
regarded oa a proof of this, is attributed by Dr Kuntie to 
wind erosion He gives a fignte diowing perched blocks^and 
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rnundid rock mr&ces in the Stem de Tandil in the Argentine 
Kipul Iw, which have thiu been fiarmed The thud article in 
the lenei ductuief the organic and chemical theonet of the 
origin of the Chilian depoitU of laltpetre The next subject 
considered is the method of the sihcificatioa of fossil wood the 
author readvances his old theory, and replies to the cntKisms 
made by Rothpktr and Solms I smbac h upon U, and advances 
nine arguments agamst Solms Laubach’s rival theory The fifth 
paper de s enb es cases m which deposits of salt have been formed 
under continental instead of marine conditKms, which the author 
explains as due to the decomposition of minerals containing 
chlonne in rocks destroyed by subaerial denudation The last 
and longest paper m the collection, rediscusses the old problem 
of the fbrmatioa of coal He considers the three alternative 
theories as to whether coal is allochthon, 1 1 formed from 
vegetable material deposited elsewhere than on its place of 
origin , or is autochthem, or formed by the decay of plants in 
sttu or IS pelagochthon, te form^ under the sea The 
author advocates the last He gets over the dtflkulty of 
btigmana, declaring that hu follow botanists are wrong, and 
that lU supposed rootleU art really floating leaves He says 
that the figures, given in the text books, are all cojaed from one 
source, and declares that there are no specunens in the museums 
of *' Dresden, Vienna, London, Pans, Berlin, foe , which give 
any support to the rootlet theory He gives an ideal view of a 
landscape in the Carboniferous penod, shosnng the Stigmana 
spreading over the floor of a sheet of water, with the “ roMlets 
risuig as aquauc leaves 

Ml Jambs K Gkei ORY, the mmeralogist and dealer, wishes 
It to be known that he has removed from 88 Charlotte Street, 
Fitxioy Square, to more convenient prenuses at 1 Kelso Place, 
Kensington W 

Messrs Chai man and Hai l have been constituted sole 
agents m this country, the continent, and the colomes for the 
sale of the important seienufic and technological publications of 
Messrs Wiley and Sc ns, of New k ork 

The August /mrHcU of the Anthropological Institute e mtains 
papers on 1 rehistonc remains in Comaall , the northern settle 
ments of the West Ssxons changes in the projiorttuns of the 
human body during the period of growth the languages sjxiken 
m Madagascar , and on a collection of crema of Lsquiroaux 
ThereualsoadescnpUcn, byMr M V Portman, of the methods 
that should be employed by anthropological photographers 

We have leceived a copy of a “ Report on Slaiery and the 
Slave Trade in 7anubar, Pemba, and the MamUnd of the 
British l*rutertoiates of Last Africa, by the Special txanmis 
sKmer of the British and foreign AnU Slavery Society The Com 
misbioner qient pretty nearly six weeks in East Africa m studying 
the subject Probably the most valuable and trustworthy 
conclusion m this report, though perhaps not the one to which 
Its author attaches most impirtance, is that “ the whole question 
of slavery in /onubar and Pemba is a very complicated 
question 

The volume of lyantathotu and Pnutdmi,s of the New 
Zealand Institute for the year 1894, has reached us A few of 
the papers have already been hot^ in these columns, and as 
more than seventy papers are included m the volume now 
published, it is only posuble for ns to refer to a few of them A 
synoptuad hat of Coccide, reported from Australu and the 
Paci& Idands up to the end of last year, is given by Mr W 
M Maskdl Sir W L Buller, kCMG,FRS,has several 
ormthological papers m the volume, and Captam F W Hutton, 
F R S , adds to the knowledge of the axial skeleton in the 
DinormthidK, and there are a number of other papers referring 
to the same birds. Prof Arthur Dcndy describes some land 
plonanans, bnnguig the total number of species found in New 
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Zealand up to twenty The editor of the volume. Sir James 
Hector, K C M O , F R S , contributes several papers to it, 
and the Rev W Colenso, F K.S , with otherR, moke contnbu 
tions to the knowledge of the botany of New Zodand 
Among the new editions lately received is a transfauion of 
VvA Oscar Hertwig s book “ Die Zelle und Die Gewebe, ’ 
published by Messrs Swan Sonnenscbein and Co The work 
has lieen translated ^ M Campbell, and edited by Dr H 
Johnstone Campbell As we reviewed the original edition in 
1893 (vol xlvii p 314), It IS only necessary to express satik&e 
bon that such an important treatise on the fiincbons and 
atiuclure of cells has bera brought withm the reach of students 
who do not read Oerman easdy Under this tianslation 
firom the Leiman, we find on our table two translations uto 
German of papers by British men of science The papers are 
published by W Fngelmann in Ostwald s AZsrrnferdkr A'niib'eN 
WtsttHiikafim No 6l of this senes contains George Green s 
essay on the mothem-itieal analysu of the theories of electricity 
and magnetism, edited by Dr A J von Oettingen and Prof A 
Wangenn, and No 63 is a translahon of papers on the physiology 
of plants, published by Thomas Andrew Knight between l8oj 
and 1813 This is edited by Prof H Ambronn A third 
volume (No 60), just received in the same senes, contains jupers 
by Jacob bteiner on geometneal construction, and is edited by Dr 
Oettingen In the \ide mfmoire Senes, pubbshed by Gauthier 
Villars, we have received two txxiks on ballistic subjects, vu 
‘ Bolistiqui 1 sterieure, liy M E \allier, and * Benches k 
leu, by I leut C I nel F Hennebert We have alsi before 
us ‘ An F lemenUry Text book of Mechanics, by Mr W 
Bnggs, and Mr ( H Brjran, IKS, published m the 
Tutorial Senes f the University Correspondence Cfollege fhe 
volume ISC ncisely ind clearly wntten, and may be reeommende 1 
as a useful text I x k 

The additions to the Zoological Society s Cardens dunng 
the post week include a Rhesus Monkey (MiUiuatrlUiut 9 ) £r im 
Indui, jiresented by Mr R Norton Stevens , a Yell iw Babo n 
tphalu ! jioinu, 9 ) from Parrapatti, Eastern Coast f 
\frica, jiresente 1 1 y Mr J V Willuuns , a Kmkajou (Cer » 
leptis auirtobului 9 ) from Demerara, presented by Mr Sydney 
Matthews, three Alligators {■ilhgater mtssitnppitHtti) frjm 
Honda, | resented ly Mr Fmest H Shackleton , two Green 
Turtles (CheUnu iiri iu) from Ascension presented by Com 
mander Duman Campbell, a Cimmon Viper hrus) 

BnUsh, presented by Mr A Old a Macaque Monkey {JUa a ui 
lynamo^us) from Java, a Lion (belttleQ, 9 ) from India, a Sooty 
Iholmger [Pkalingtita faltgtnaia, var ) from Tasmania, a 
Larger Hill Mynah (Qriuula inhrmtdta) from Northern 
India, a Greater Sulphur crested Cockatoo {Cacatua galtnta) 
from Vustralu, i Derbian (SUrnetkarm d*rbiauus) 

from West \frica, three South Amencan Rat bnakes {SptMts 
wmabtbi) from Siuth America, deposited, a Blossom 
headed larrakeet (PaJemrms cyaHoeephabu) from Indui, a 
Tuberculated Iguana (Iguana tuberculata) from the West Indie*, 
purchased , three Pumas (Ftht etneahr), eight Black Sola 
raonden (Salamandra atra), bom in the (roidens, two Tn 
angular spotted 1 igeonsfCafowfoi gutnta), two Chested Pigeons 
{Otppiapi hpkolc ) bred m the Gardens 

Ol/R ASTRONOMICAL COLUMN 

Thf Rotation 01. Venus — Smee our note last week on this 
subject. Signor G Schiaparelli has published m the .frfrwsawMrie 
Nackmkten (No 3^) twolettenconceroing markings observed 
on the planet m July, and their beanng upon the question of 
rotation The planet was observed from July 3 to 8 under all 
kinds < 3 l conditions, and the eonclnsKm amved at was that ** the 
: aspect of the dusky marking s distnbuted over the disc did not 
uadeigo any imjioitant mo£fieation m form or situation dunng 
I this penod Save a few small exc e ptions, all the vanatians 
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ofawrved belong to the category of Oioee apparent changes of 
dnimal penod which may be explaulM by uw vamog state of 
rest and purify of the atinofydiere and the dtflerent grades 
of illnininatioii of the bacVgnund of the sky 1 have songht 
with paitictilar care tor an iMicatum of any change of place of 
the most prononnced madnngs, with reference to the hoims and 
with referance to the tenamator , hut I have not been able to 
make ont anything with certainty which wonkl indicate a mcne 
rapid rotation ” 'niis letter u accompanied by a sketch showing 
a marking diverging from the north pda, and another and more 
decided one proceed i n g from the terminator near the south pole 
in an eastern duection, and then curving round towards the 
north m the direction of a meridian This marking underwent 
tome slight change between July 5 and 7, the marking along the 
meridian only ^ipeanng on the latter date In conclusion, 
Schiaparelb observes that the penod of 324 7 dan appean to be 
pfeced beyond all reasonable doubt The second letter, wntten 
after the publication of Brenners observations, contains a 
detailed desenption of Brenners grekt marking, which is 
identical with the marknw just detcnbed, and also with 
that observed in December 1877 Schiaparelb remarks that the 
view, advanced by him in “ Consideraiaom sul moto rotatono 
del Pianete Ventre, that the markings though in reahty 
atmosphenc phenomena, depend to a certam extent upon the 
topographical conditions underneath, and recur under the same 
conditiuns, appears to be confirmed 

The Observatory of Vaif Uviversity — The report 
of Dr W L Hkin on the work done and in hand at the 
Observatory of Yale Univeisity, hss been received hrom the 
report ae learn that the stnts of hehoraeter measures on the 
liarslKxes of the first magmtude stars has been brought to a 
close, ind the dcfimtive results will be presented in the near 
future The senes on the Mrallaxes of the larger proper 
motion stars, on which Dr Chase has been mainly engaged 
n jw comprises 99 stars, all but two of which have been observed 
at two parallax maximum epochs, in general on three nights 
Before oiawing any conclusions from these data, it is proposed 
to secure two further epochs for each star, in order to eliminate 
the effect of the proper motion An amngement has been made 
snthDr Gill that the observations and discussion of the/rir 
series for the determination of the solar parallax should be 
printed and included with his similar investigations on Vulma 
and SaMho Fur the i^otogrephy of meteor trails, an equatorial 
mountfi^ to carry a number if cameras, has been constructed 
and set up The mounting carries four eameias two with 
lenses of -ibout 6 inches and two with lenses of about $ inches 
effectiie aperture Some valuable results will, undoubtedly, be 
obtained from the photonaphic data accumulated by instruments 
of this kind Alrwy the Vale Oliservatoiy is in niasession of 
some twehc impressions of lerseid trails four of which were 
secured there and two at Ansonia by Mr John I Lewis work 
mg in collaboration with Dr T Ikin Prof Barnard has sent 
three plates exposed also on August 9 10, and ii 1894, for 
about 8 hours in all, which show four and possibly fise meteor 
trails And Prof 1 ickenng hss found on on examination of the 
Hsnard Observatory plates one fine trad on a [date taken 
August 8, 1893, and sent it to \ ile for measurement Dr 
Flkm has carnM out a discussion of these trails, which will be 
sery shortly ready for publication, snd seems to lead to some 
interesting conclusions 

The Nebi I a N G C 2438 —The first of a new senes of 
celestial photagreph^ taken by Dr Isaac RoUrts, appears in the 
current number of Xiutt kdgi It is a photogra^ of a portion 
of the constellation Argo, shohrs the beautiful cluster M 46, 
and the mvolsed nebula N ( C 2438 The nebula is a very 
small one, and was classed as a planetaiy nebula ly Sir John 
Herschel , Lord Roase, however, on some occasions, observed it 
as on annular nebula with two stars and a suspected third one 
enclosed, Lassell detcnbed it as a planetary nebula with two stars 
involved The photograph, wbrnh was exposed for 90 romutet 
in the 20 inch reflector, snows the nebula to be as perfectly of 
the annular type as that m Lyra It 1* arcnlar in form, with 
three sUrt m the intenor, the ring being most condensed on the 
north foUowmg side The brightest star is near the centre, and 
u estimated at from 13th to magmtuM , on the soufti pre 
cedmg side is a ster of about l6th magnitude, and a stiU fiunter 
one almoet touches the img on the south pMOediiw side Ihere 
are indieatwiis of faint Inrainosity in th^ mtenw the nng 
The cluster depicted in the same photograph u a " magm 
fient aggregation of stars between the 9th and i6th magmtude ' 
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THE VOYAGE OF THE » ANTARCTIC* TO 
VICTORIA LAND^ 

A LLOW me first to exphun that my loentifiq ofaBprmtiona 
sr« made under the dHadvanta«oas cucumaiBiioes pf a 
lador bdbie the mast on board the whaler AtUartiu There 
seemed no dmee between adopting this course and r em a ining 
on sliorej_aiid I was consequently able to take very few 


September ao, 1894. It was origmally 

our mtenbon to spend a few weeks m search of sperm whalei oft 
the south west of Tasmania , but not meeting snth alfy, we 
steered fiir Royal Company Islands On October 18 we had foow 
on board for the first tinu. It came m heavy squalls, bnafpng 
a laige specimen of the Dumtda rxukms albatross on boanf for 
refuge At nigfat it was moonlight, and at twelve o clock the 
Aurora Australis was visible for the first time, with white shining 
clouds, rolling from west to east, at an altitude above the 
aouthern honxon of thirty five degrees The AtUartltc wras at 
■ of Macquarie Island, in latitude about 


the time m the victmty of Macquarie Island, in latitude about 
JO* south The aurora seemed to be constantly reinforced from the 
west, the mtensily of the light culmmating every five mmntes, 
dying out suddenly, and regaimng its former bnlliaiicy during 
the succeeding five mmutes The phenomenon lasted until two 
o clock, when U was gradually loaf m an increasing mist As 
the snow was heavy and there was little probability of any 
material benefit from landing, we set out for Campbell island on 
the 22nd, and dropped anchor in North Harbour on the eve of 
October 25, drifting the foUowmg day down to Perseverance 
Bay, a much safer Imrbour, where we filled our sratei tanks and 
made final preparations before proceeding youth Campbell 
Island shows from a great distance its volcanic rannn and 
charicter undulating ni^s rising m numberless eonicm peaks 
to from 300 to 2(XX} feet alxive sea level The land arourm the 
bay is nch m vegetation and most cd the island is covered with 
grass, on which a few sheep seem to bve in luxury Numetoua 
mr seals were boskuig on the rocks, and we also found many 
sea leopards (StcHorkynchus lefttnyx) They seemed to thrive 
well, theu skms being without scar or cut, and, except humsn 
beings they appear to have no enemies m these waters 

While duck shooting on the Lanmfaell, I came on three 
graeeful waders of the snipe type Ztalatxlta) In the 

mtenor of the island grass was everywhere to be seen except 
where stunted brushwood covered the ground I have no 
doubt that some of the hardy speaes of Scandinavian trees 
would do well on this island 

We weighetl anchor on fjetober 31 During the next few 
days, i>rnrecding further into the fifties the air and water 
reniainra at an equal temperature of 44 k A targe number 
of crested penguins were seen jumpiiw about bke small por 
We met with several iceberg from — ' — ‘ 


poises We met with several icebergs from too feel t > 150 feet 
in height These liergs were sohd masses of floating ice, with 
perpcMieulat walls and an unbroken plateau on llie top 
On the 6th of the following month, in Ut 58° 14 and 
long 163° 35 , we sighted an immense bamer of ice, 




I, the top 

, „,__ASl height 

The perpendicular sides were dark ashy grey, with 
large worn green caves Several icebergs, similar to those wt 
bad encountircd befort were floating m all duections, ind were 
undoubtedly childrui ut this enormous monster 

By the Ume we hod reached 55 the albatross had left us, as 
likewise the Cape pigeon (Dafttm cafemti) , but the white 
brfllied storm petrel still fillowed m our track A lestns, with 
dork brown bead and white bordtred wings, aiKl a small blue 
petrel put m an appearanLi On December 7 we sighted the edge 
of the pack ice and shot our first seal, which was of the white 
kind [StaurhjnukMf antHeihaM), its skin being injured by 
several deep scratehes We bad also a very heavy snowfidl, the 
vessel being covered on deek and ngging for the fint time 
On Decmber 8, m lat 68' 45 ,1oih t 7 i 30 , large streams 
of Ke drifting around us a strong ice blmk appearing towards 
the south, and the presence of the degant white petrel {Rrocel 
ion Mtia) gave us unmistakable evidence that we had now 
before us those vast ice fields into which Sur James Ross success 
fully entered with his fiunous ships ErtSitt and Terror, on 
jBnaaijvS, 1841 In the evening pre slowly worked our way m 
■ Abstract of a paear read by Mr C E Borchgravink at the Sixth 
Inmaaticeal CsoBra^ard Congress on Aufust i 
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thn ugh the outer edge of the ice puck, which coniuted of hrge found vegetation on the rocks about 30 feet above the tea level, 
and hiavy hummocky ice I aaw multttttdes erf the ArgenoMta vegetation haviiw never ^een disc o ve r ed m so southerly a ku 
^ntarifuo everywbm m the pack, usually cwimming in cavities tnde before we gave to this island, which I judged to be shunt 
in the ice floes to escape their enemies the whales The large 300 to 350 acres in extent, the name <rf Sir James Ross Ishod 
finned whale Austrahs) was spouting about in all Posaes^n Island is situated in lat yi* $6, 1^ lyt" to E 

directions Ihe white petrels were numerous here, and I On January 20 we steamed southwards, and on the aist 
secured mote of them The white belbed petrel departed at the ughted Colman Island at nudni^t Finding the eastern cape of 
edge of the pack, leaving the wy remans to lU darker, hardier this island unnamed, we called it Cape Osw, in honour of his 
brethren ( iMtiatsuIrcma Wtbiut) We shot several seals, but Mmesty our Xing 1 noticed great irregulanties m our compass 
they wert. scattmed about sparsely, most having scan and at (^man Island, and undoubtedly it contains secrets of scwntific 
scratches in the dun Sir James Koss noticed similar wounds value On the sand, being m lat 74* S , and no wbales ap 
on the seals, and it has been supposed that they aie inflicted by peanng, it was decid^ to Mad northwards again, although all 
the large tu^ in battle between themselves My opinion, regretted that circumstances did not permit of our procMding 
however, is that theat. scan must be ascribed to the action of a further south 

different species. The wounds are not like those inflicted by a On the a3rd wt were again at Cape Adare Icebergs of large 
tusk, being from two to twenty inches m length and straight i[^ use were everywhere to be seen, and showed distinctly whether 
narrow in shape, and where several are met snth on tlw same they were broken from the tag bamir or discharged from the 
animal, they are too fsr apart to have been produced by the glamrs on Victoria Land We landed at Cape Adare that ni^t 
numoous sharp teeth of the seal Nor do I consider that they being the first human beings to put foot on the mainland ^r 
are due to the sword fish, thoimh that is doubtless doing mis landing place was a kind ^ pemnsnla or landsbp, gently slop 
chief there If my opiiuon, that these wounds arc inflicted by mg down from the steep rocks of Cape Adare until it ran into 
an at present unknown enemy of the seal, proves correct it may the bay as a long flat pebbly beach The peninsula formed a 
serve to exjdain the strange scarcity of thme animals m regions complete breakwater for the inner bay The penguins were, il 
where one would expect to find them almost everywhere possible even mire numerous here tlian on niaa^on Island, 

When we entered the ice pock the temperature of the air was and were f< und in the cape as far up as 1000 feet Having col 

as” h , that of the water ar F , which latter temperature was Ireted specimens of the rocks, and found the same cryptogamic 

maintained all through the pack Penguins were aWit in great vegetation as on 1 ossession Island, sre agam pulled on hoard 
numbers We now stood noithward, and m lat 69* 53 , long 169* 6 L 

Oa the 14th we sighted Balleny Island finding it in ogam ran into the icepack On February i in lat 66 
lat 66* 44, long 164 , this agreeing with Ross ice long 179* 31 b we reached open water havii^ this time 

floes became gradually larger os we approached land, and it was spent only six days in the ice pack Un the 17th the Aurora 
evident that the lee pack then around us was in great port dis a^iearcd stronger than lever saw the Aurora Borealis It rise 
charged from the gbuners of Balleny, some of it carrying stone from south west m a Iiruad stream towards the senith, and lown 
and earth Although the hi^er part of the island was lost in again towards the lastem honxon, being quite different in ap 
mist, we got a good view of its lofty peak, which rises to a pearanre from when we last saw it on October 20 It presented 
hei^t of la 000 feet ahme the sea level The size and shape long shmmg curtains rising and fellmg in wonderful sha|ies an I 
of tne ice about Balleny was a source of considerable danger shades sometimes seemin^y quite close to our maathesids an I 
to our vessel, covered as it is with snow to a depth of sevnal it evidently exerted considenDle influence upon our eimpass 
yards and running out under water in long sharp points It is needle In lat 44* 35 and long 147* 34 we met with t 
nit likely that a vessel depending entirely on soils would long great number of sperm whales After strufKlmg for several 
survive In such we The air temperature at Balleny was days with a furious storm of distinctly cyclonic cnsracter we 

found to be 34* b , that of the water a8' b signted the c ost of Tasmania on March 4, and entered Port 

binding the pack so impenetrable in this locality we resolved Philip on the lath f ve months and a half after our departure 
to work eastwards, in the track which the Sretm and Itrrer from Melbourne 

had followed On December aa in lat 66* 3 , long 167* 37 1 As my report shows we had comparatively high temperatures 
I diot a seal of ordinary sue and lolour, but with a very thick during our voyBi,e higher than Sir James Koss expeneneed, end 
neck and no sign of scan, a kmd which none <rf our o d sealers hwher than these ofa^rved last year by the whalmg fleet swith 
on board hod ever seen before of Cape Mom The minimum temperature we experienced 

On Wednesday, the 36th we crossed the Antarctic circle and within the Antarctic cireX was 15* b the maximum I he 
on New A ear’s b ve were in lat 66*47 , ‘74 8 b at twelve average lemperalua from aoo readings each month was 3a a 

o clock In lat 67’ 5 , long 175*45 L , I secured a specimen for January 30 for fibruary The temperature of the wnter 
of Ajfenodytts rtnUrtt—* lam penpiin I only secured nmainul at 38” b ill throni^ the we pock rising i wherever 
four a these birds altogether, and never vaw it in company with a larger sheet of water broke the ice fields In the large liay in 
others of its kind On the 14th, in hit 69*55 ‘57*30 • South \ ictoria Land the temperature remained nearly constantly 

we came again into open water having spent 38 days in work about freezing point the quesUon naturally arises— Has the 
ing our passage through the ice pack A clear open space of average temperature at the shore of Victoria Land risen dunng 
water was now before us We steered straight for Cape Adare the last fifty four years, and has vegetatioa for the first lime 
on A ictona lauid, and sighted it on the 16th of January On developed m th ise southern latitudes since Ross was there ? Il 
the l8th, in lat 71*45 long 176*3 b , the temperature of the d ks not seem probable that the appearance of vegeUtion >n 
atr was 32* and <rf the water 30” The cape, which is in 1 ossession Island wiuld have uea]^ the observation of the 
71* 23 and 169* 56 b , rises to ahoght of 3779 feet and con naturalists who -u-nimponied that expedition It u evident that 
sists of a large square basaltic lock with perpendicular sides a warm current with a constant direction northsrards breaks the 
brom theK we saw the coast of Victoria Land to the west and ice fields at the veiy place where Sir James Ron and we pene 
south as br as the eye could reach, rising from dark bare rocks bated to the open l«y of Victoria Land Witlun tte Antarctic 
into peaks of perpetual ice and snow 12,000 feet above the sea circle the barometer at 29 inchea always indicated calm, clear 
level, with Mount Sabine standing out above the rest I weather, and even at a8 inches it remained fine Tins low 
counted os many os twent) glaciers in the immeduite vwimty of borometne reading » remarkable considenng the drynen of the 
the bay one of which seemed covered with lava, while below a air The prevailing wind in the bay seem^ to lie from the 
layer of snow appeared amrther layer of lava, resting on the east, but at Cape Adare a change appeared to take {dace, ami 
suifece of the gbwier A volcanic peak about 8000 fert in westerly winds are there to all appMrance, t^ominant The 
height had undoubtedly been m activity a short time beftire direction of the movement erf the ice u distinctly north easterly. 

On the i8th we sighted Possesnon Isbind, and effected a sue and the scarcity of ice in the bayof Victoria L^ is undoubtedly 
cessftil Isnding on the North Island, being the second to set not akme due to vrarm currents, but also to the protection from 
foot on thuiU^ Sir James Ross having preceded us fifty four drift ice afforded by the shore from Cape Adore down to the 
years before The isfend consisU of vetienlar lava rising m the volcanoes I rebus and Terror 

south west 19^0 two pointed peaks 300 feet high I icmed the The rocks on Potiesswn Island seem all to be of vdcanic 
hwhest of thm, and called it Peak Archer, after A Archer, ongu, and represent basaltic lava flows which have taken place 
of Rockhampton, Queensland To the west the ulond during late grolugical epochs The specimens I brought from 
rises gently upward forming a boW and consptcuous cape. South Victona Continent differ but little from those I firand on 
to which, not having been chnstened by Rom, I gave the Possession Island One pec^ rock I collected hu an uidis 
name of Sir Ferdinaml \on Mueller I quite unexpectedly tioct granular structure, and rcaeroblca much the garnet sand 
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ttooe of Broken Hill , it Memi to bear wme cloae relation ti 
nanfirte The ^ectmen la composed of qnarti, garnet, am 
lelapar ftagmenta Thu rock hokla out hopM that mineralt a 
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a whith we l^qd at Cape Adare miut be 
■ome aevcniy acrei in extent , 00 the top of the mno were lying 
the pfunitive neats of the pengutna, composed of pebbles, b^e 
hundreds of vards up thm buylriips I came upon two dead 
seals, which from thm appearance must have bun there several 
veais. I made a thoroum investigation of the landing place, 
because I believe it to be a place wheie a future scientific 
expedition might safely stem even during the winter months 
beveialacceaMble spurs lead up Bom the jdace where 
to the (op of the ca -j* • 

the gieat plateau of 
the penguin colony, 
of the dead seals, the vegetation on the rocks, and, lastly, the 
flat table of the cape above all indicated that hm the unbound 
forces of the Antaictic dicle do not display the whole seventy 
of their posven Neither ice nor vokunoes seemed to have 
raged at the pemnsula at Cape Adare and I strongly recommind 
a rature scientific expedition to choose thu spot as a centre for 
operations At this place there u a s^ situation for houses, 
tents, and provisions I myself am snlling to be the leader of 
a party, to be landed either on the pack or on the mainland near 
Cmman Island, with Ski, C^anaduui shoes, sledges, and d<^ 
brom there it u my scheme 1 1 work toward the south magnetic 
pole calculated 1 ^ Ross to be in 75* j and 150” F , Colman 
Island iMim in 73* 36 S and 170‘^a E I should have 
to tiavel about 160 miles to reach the south magnetic pole 
Should the party succeed in penetrating to far into the continent, 
the courae should be bud, if pussibfe. Jot Cape Adare in order 
to join the mam body if the expedition there 

As to the roological results of future researches, 1 expect peat 
discovenes I b^ my expecutions on one pomt— on the scars 
found on the suds, which 111 my opinion point to the existence < f 
s large unknow n mammal within the Antarctic arcle Although 
the white polar bear of the Arctic has never been found m the 
south, I should nut be surprised to discover similar species there 
It would indeed be remarkable tf on the unexplored \ ictona 
Continent — which probabl) extends over an area of 8,000,000 
sijusre miles, or about twice the size of b urope—animal life 
hitherto unknown in the southern hemisphere shuukl nit be 
found 

It IS of course possible that the unknown land around the axis 
of rotation may consist of isUnds, only joined by perpetual ice 
and snow , but the appearance of the land, and the colour if the 
srater snth its soundinp, in addition to the mosements of the 
Antarctic ux, pomt to the existence of a mass of land much more 
extensise than a mere island 

It IS true that the saenlific results of this expedition have been 
few, but my little workgiies meat least the satisfaction of feeling 
(hat it will fill a usefid, if molecular, place among those strong 
arguments which for years have accumulated, and which prose 
thM further delay of a scienufic expedition to South \ ictona 
Continent can scareely be justified 

WFATHhR hALlACJFb^ 

TN the long and pabent pursuit which the sttamment of all 
accurate knowledge exacts from nupi, it may sometimes be 
instructive to turn ones gaze backwrard and contemplate the 
errors which have been corrected, the fidlacies which have been 
demolished, and the superstitions which hase been bved down , 
and this consKleration has prompted me to take for the subject 
of this year s address that wide range of human oranions which 
may fitly be classed under the head of ' Weailier Fallacies ' 

Nothing could hase been more in accordance with the law of 


^ -Is and darkness of guesses 

such ss have surrounded the transfer of any truth 
barbaric to the philosophic stage 

It u to the Greeks that we must look for the fiist real weather 
observatiofis after the matter had passed through what be 
called the mere savage phase , and we find Hesiod, Theo 


whKh serve at least to show 
advanced m some matters since their ume 

. Aasd^dslivtiwlmtlwRmtMstcorokifKwiaaawty byMr RKbaid 
tmranb Pmidsnt (R«pnnMdftointlM{7iMrA^y«iirM/<>rtlwl>OLMiy) 
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One of our bellows, Mr J O Wood, has just msen to the 
srorld an excellent and scholarly translation of the work of 
Theophrastus, which has n it pteviouxly been put in an Cai^Mi 
garb, and Mr Wood has done the whole countiy a great service 
m givuig us this translation of the ‘ Winds and Weather Sim, ’ 
a book which contams a host of rules and oijservations uout 
the weather, and which xs might have been expected from the 
production of the favourite pupil of I'lato and Aristotle, u sm 
milatly free from errors if the grosser and more superstitxais 
kind such as wm« plentifully produced in Western Europe 
many centuries later 

But long before the lime of rheophiastus and probably very 
soon after the insention of agncultuie itself there were sveather 
|mda and weather fiiUacies for we find that Jupiter lonans aiul 
rasins — the thumlerer and the ram maker — were set liy men on 
the higheat pedestals And tentunes after this, Lucian tell us 
that It was usual in his lime to offer prayers for suitable weather, 
and he recounts in his Dialogues how two countrjmien were at 
the same time offenng up contrary jietitioiM — one that not a 
drop of ram might fell until he had com|:detul his hanest, while 
the ilher prayM f ir immediate ram, in older to bnng on his 
backsrard cn^ 1 f cabbages— both snpphants only too sure to 
find that the ears of the image were d«f as the stone of which 
they were made and that the wheels of the uniicrst. would not 
wander or turn hack f r any selfish ends of man 

In considering these early Umes when the wLxthcr bad to be 
studied from cloud, sky and sea, and from the behasiour of the 
animals and plants we must he ready to excuse men for doing 
that which is still too frequently a cause of error vir fore 
telling what they must w ished for ami putting dow n as universal 
law that which was only a coincidence of totally independent 
cients In considenng weather fidlacies it will be iniixissihle to 
follow a chronolcjncar order, so I shall treat them r r rather a 
snudl jxirtion of them under the heads of saints day fallames, 
sun and moon fallacies and those concemiig; animals and 
jilants while finally I shall consider the almanack makers, 
weather prophets and impostors wh > have from time to time 
furnished the world with matenals for its credulity or its 
ndunile 

The hrst citss of wexthcr fallacies which I shall scarcely more 
than mention are th >se which refer to the supposed c niiection 
lietween the weather of any day m the week or year and that 
of any other jienod and it may lie as well to state at the outset 
that there is n i kind of foundation m bet for any of these so 
called rules Theyare for the most part bom of the wish to see 
certain kinds of weather at certain times if year and like all 
these jwedictions were faithfully rememliered when they came 
true -ukI pr implly f iigntlen when they failed One has often 


which IS only another way if saying that ram dees ml usually 
lost four ho^ and the rule gencndlj fells when applied to daUy 
expenence but the host of proverbs connected with saints days 
ore more difficult to deal with, on account of the longer dme 
which elapses between the prophecy and its fulfilment or feilure 
Ml or most of these proverbs concern the days of certain saints, 
though 1 think n 1 one imagines that this u anything more than 
a convement method of fixing the date, because our ancestors 
hod a saint for every day, so that they naturally referred to the 
dayliy his name 

Thm are forty weather sauits, among the most prominent of 
whom IS undoubtedly bt Swithui, whose day u July 15 and the 
superstition is that if it should rain on that day it will ram for 
fo^ days after Now xs Mr Sicott observes, thu date u very 
near a well known bad bine in wet years, os the terms long in 
use, of “St Margaret s flood ' and “ Lsmmss flood almndantly 
tei^ Tte ft«t thai some of these heavy nuns Iicfpui on 


j^e 


ive another * universal few laid down, a law v 


^rong in weannesk from thu class of snperstitn ns, which 
may be aaul to belong to the self exploding order we arc next 
met fay anextcttslvt array of autbonties who, under the protectmg 
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shield of mstronoinv, proieai to have fnmed in&lbble ntlei fc* many emmeni 
the weather ai jotted from the ever vmiymff relative ponboni and the renilt 

f f the uin, moon, and planet* They attack n* lyfteinaticaUy of phenomena 

ind penutently, appeaung to analogy, to i«aion,aiM to common Dr HoiUeyeaa m i n ed the w eat h er table* rf 1774, a* pttblabed 
i«n*e But it is sometime* necessary to be on oar guard, even by the Royal Society, and out of 46 changes of weather in that 
against cofrimon tense, m contideruig problems to which on year only ten occurred on the days of lunar influence, only two 
common sense has for centuries been devoted without avail of them being at (he new moon, and none at all at the liiU. M 
The well known action of the sun and moon upon the ocean Flaigneignes, of Viviers, found tDto os the result of twenty years' 
udes IS generally the starting point of these themsts, and it is observatmiu, that the barometer readings taken when the moon 
toon shown to common sente that when the earth is nearer the was fiirthest from the earth averaged imUimetret, and when 
sun, or the moon is nearer to the earth (it being remembered that nearest, 754 millimetres, showing a diflerence d i miUimetre or 
they move m eUiptic ortnts), or when both sun and moon are, os about 04 mch, and this in a urection against the theory, the 


ni^ed from the ever varying relative poaibont and the result u that no conespondenci. bi 
I, and planeu They attack us systeinatically of phenomena has been est a UMml 
appealing to analogy, to reason, aiM to common Dr HorUey examined the wusahet table 


of the ocean, which such agencies undoubtedly produce But 1 Vanons other weather heers have pinned their forth on lunar 
we find that whatever so wled reasoiu analoav, and common | i^les, and have predicted that weather changes would repeat 
sense may seem to dictate the fact* will not follow in the path themselves, as wion as the sun and moon got back into the same 
marked out for them , and the atiiiaa{diene tides refuse to ebb relative positions which they do in nineteen years with only an 
and flow, except in a most infimtesunal daree, quite dispropor error of an hour and a half Others such as Mr O Mackenrle. 
tmned to their supposed moving forces, ‘flie ^eonsts must try advocated a cycle of 54 yean, but it may be summarily stated 

that all the cycles have miten down, and that, as fiu as we know„ 


tioned to their supposed moving forces. ‘Die Uieonsts must tiy advocated a cycle of 54 yean, but it may be summarily stated 
again, and they do ao by pointing out that the moon and earth that all the cycles have miten down, and that, a* fiu a* we know„ 
move in planes which are mchnra to each other at an angle, and there la no definite jienod aAer which the weather changes repeat 


that at some timei of the year the attraction of the sun and moon themselses 

are acting in somewhat widely diverging lines, whilst at other). Other fallacies about the moon are numerous, such as that the 

they are pulling more nearly m the tame plane Here is, they full moon clean, iway the clouds , that you should only sow 

say, a clear caie At times, when the ai^le is greatest, there bean* or cut down trees in the wane of the moon that it is a 

should at any rate be worse weather earned by the conflicting bod sign if she changes on a Saturday or Sunday , that two 

forces When the muon is said to be “ on her bock, or, in other full moons in a month will cause a flood , that to see the old 

srords, when the hne of the shadow boundary of the half moon moon in the arms of the new brings on min, and many others, 

or crescent u much inclined to the earth s axis, then la the time, df which a catalogue slone would take up a gowl deal of space 

say they, for tempests and commotions to come But sgoin the . M Klamman m says that the moon s influence on the weather 

spirits mun the ssstydeep dor* ' ** *- - , . 


le when called, and we is negligiUe The heat reaching us from the n 


have to invent other causes for our earthly disturbances affect our tempemiure by 13 millionths of a degree and the 

It may be safely said that a new moon thtoryas to the weather atmospheric tides caused by the moon would only the 
comes put at least once a year and it has been attempted to t batomeinc pressure a few hundredths of an inch— a quantity far 




, . . , ana It has been attempted to 1 natomeinc pressure a few hundredths of an inch— « quantity tar 

connect the honoured name of Sir Willi-un Herschet with a table less than the rhinges which are always taking place from other 
Which i>roftiaed to show the dependence of weather changes on causes On the le we are disposed to agree with the rhyme 
those of the moon which thus sums up the subject 

By the kindness of Mr Symons I am able to show you on I T, , weather * 

the aeicen a much magnified representation of this production, M y ebanae losether 

now very scatee, and which ha* the name of Iferschet in hige ' B t thaige of the moon 

capitafi no doubt as a sort of ballast to give it weight and «• ws^her 

steadmess, though it does not definitely state that Ilerswel had kven the halo r und the moon has been discredited for Mr, 
anything to do with it Hersehel s own letter on the subject I ■owe found that 11 was as often followed by fine weather as by- 
runs as follow* — I ram, and Messrs Marriott and Alieicromby found thot the lunar 

. halo immedwtely preceded ram m 34 cases out of 61 

We always have s lingering hope that some future 
j , ^ ^ ^ ^ metetroliist will disentangle the overlapping influ> 

v/m-. C/L, ences and arrive some day at a defimte proof that 

At. ,«aaaZ w«th«”'‘' ^ ““ 

^ j Abe ut the sun also there are many fallacies, and ever 

y r ’ , « X y If fihcovery that the spots which appear on his 

ss-swaiw. „ew^ ^«,M.a ft surface have a period of greatest and less frequency, there 

It, . fV. if! r n I f. , , ^ y Mta h“ve lieen theorists in Mioals w ho lutvc *1 Ugh! to prove 

/TVS* -tCe y^ae/ts? /CmA ***•" ^ un I that the frequency of sunspots and the 

f. ^ ^ ^ vanati os f the magnebr needle are inumately con 

iCayW s-a /jrewMa/e. «>»«/*' AC* fnn t- ay nected and it i* almost equally well established that 

M. jj' j. ^ j -a ^ . / ‘'b- appeaiB and disappears in some sort of 

iif* aAay/ •Si ^ / - m m. sjmjwthy With the sun spot variations But this, up 

./■ ""a ^ M ^ to the present I* a* for a* we can get in thw direction, 

✓fC-Ua' ^ tCa. fo, ^^^er seems to base no definite relation to 

^ e these changes 

. The nion recent discoveries of prominences visible 

^ Byw roun 1 the disc of the sun during an eclipw; and of the 
light clouds only seen in M D^ndres' spectra photo 
Jlr-iT*' graphs, will no doubt call nut new weather theories 

un the sul^ect And I must confess to a wnh that those 
mystenous flame like bodies rushing from the sun 
millions )f mde* into space will be found to have 
some mfluence on the upper layers of our earth* 
atmi sphere Iwt I also hope that we may be saved 
from a theory on the subject until more fiuts are 
before us 

ty who sees tme of these dugram* Coming down to eprth agsm, we are met Iqi a long onay of 
IS a fraud fidlame* connected with the behaviour <ff animals and plants, and 

of evary one to check the pie which have a supposed connection with weather efaan^ Few 
led with respect to the change* of these are so well grounded that they may be considered as 
: the change of the moon , but prosed, and as nithing u ascred to a meteorologist, our veteran 


/b yM* .THvrV 


So that any Fellow of this Society who sees tme of these diagram* 
in the future ssiU know that n is a fraud 
Ufcouneit ttin the power of every one to check the pie 
dktions wbiclPiM »o often issued with respect to the change* 
of the weather {foxing place at the change of the moon , but 
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fellow, Mr E J Lowe, f R S , hu endeavoured to put aonu. 
ofthemlet from tliuiouice to the teit of definite obaervation He 
took • number of well known iigiu Mid to mdicete change, and 
carefiiUy noted what happened mer each ogn, and although he 
does not my that all indKaboM from animaU, buds and planta are 
uMlets, yet certainly those he did mvedigate seemed utteily to 
break down 

He took the well known signs of bats flying about in the 
evening, many toads appearing at sunset, many snails about, fidi 
nung much m lake, tninbii^, many locusts, cattle restless, land 
■ails damorous, flies and gnats tronblesome.many insects crows 
congregating and clamorous spider weha oiickiy woven on the 
grass, spiders hanging on their «ebt in the evemng, and ducks and 
geese making mote tnan usual noue Mr Lowe found that m 
361 olMKivanons of the above signs, they were followed at3 timts 
by fine, and only 148 times by wet wiather so that even after 
^e prognosttcations for rain, there was a greater ptepondeiancL 
of fuK weather He called a day fine when no ram was rneasur 
able in the rain gauge Mr I>owe mys that even swallows 
flying low cannot be depended on as, especially at the close of 
summer and autumn, they almost mvanably skim the surface of 
the ground, and Mr Charles Waterton, the naturalist, decided, 
after careful observation, that the unusual clamour of rooks farms 
no trustworthy s:^ <d rain These must, therefore, swell the 
list of fallacies, although there are many other rules which have 
not been so carefully examined, but which may still be true 
My osvn impression is that although it is pamful to dismiss the 
animab from their ancient position at weather prophets, we may 
consider them as indicating what they feel rather than as pre 
dieting what is to come and that their actions before rain simply 
nse wm the dampness darkneu or chillinesb preceding wet 
weather, and which render these creatures uneasy but not more 
so than they afreet mau huntelf The sheep turning its back to 
the wind (one of the best known signs of nun) is profaaUy only 
that It may shelter its least protected part from the efieets of (he 
weather and many of you must have observed sheep sheltering 
their heads from the heat by getting them into the shade of«ach 
other s bodies in a similar way 

As to cows scratching thar ears, and goats uttering cries, and 
many other signs of bad weather, they are at least very doubtful 
whdst the ad^ about the pig which credits bun with seeing 
the wmd carries with it its own condemnation 

The medicinal leech is still left on the list of weather prophets, 
though he has no doubt had his powers exagnreted , and two 
books have been written about his behaviour duruig changes of 
weather One u 1^ Mrs Woollams who dunng a long illness 
watched a kxch m a bottle, and carefully noted what it did , and 
the other is Iw a gentleman at Whitby, who came to the cun 
elusion that the leeches could be made to give audible and useful 
storm warnings So he contrived the instrument, of which I 
now show you a drawing taken from his book No one would 
imagine from its ai^iearance what its use could be It consisted 
of twelve glass bottles each contaimng a leech in svater, and so 
arranged in a circle, in order, as the humane mventor states, that 
the leeches may see each other and not endure the affliction of 
^te solitary confinement— this rather reminds ns of Isaac 
Walton, who told his pupd to put the hook mto the worm 
“ tenderly, as if he loved it —in each bottle was a metal tube 
of a paitKular form, and which sras made somewhat difficult for 
a leeu to enter, but mto which it would endeavour somehow to 
creep before a thunderstorm, accorduig to its nature In each 
tube svas a small pieee of whalebone, to wluch a gilt chain was 
attached, and so arranged, on the mouse trap pnnaple, that 
when tlM whalebone was moved the bell at the top d: the 
apparatus was rung by means of the chain There were twelve 
leeches, so that every chance was given that one at least would 
sound a storm signal The author called tMs apparatus the 
“ Tempest PrqgnosttuUor, ’ a name which he preferred— and I 
thmk we shall agree with him— to that of atmospbetK electne 
telegraph conducted by animal instinct He went on to state in 
hu Tittle book that he could, if required, make a small letch 
nng the great bell of St Paul in London as a signal of an 
ap^eaidiiBg storm The book is written in all senousacis, and 
a number or lettera are appended from gentlemen who certify 
that correct atmoa^nc iMicabona were at venous bines given 
by the keches. The name of the mventor of Out ingenious 
cantnvaiice wss Dr Merrysreather— hunsclf a learned leech 

Planta have also thar advocates ss weather indicators , and 
there la no doubt that m moa cases they ' '* 

changes m the I ‘ ’ 


sympathy wii 
I uf the air, ai 
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inibcabons altogether fallacious The punpernel and the man 
gold close their pitaU before ram, because the air It getting 
damper, while the poplar and maple show the under snince of 
their leaves for a similar reason Indeed, an arbficial IcsJ of 
paper may may be made to do the same thing, if eonstnieted on 
the same pnneipte as the natural one -a hiivd thm paper to 
represent the upper vde of the leaf, and a thicker unsised paper 
for the lower dde , these will if Muck together, curl up or b^ 
down in nrmpathy with the hygroscbpic condition of the air A 


curl up at once when pi 

The same dackness whidi moiiture produces in plants applies 
m some degree also to insects, some uf which can only fly m 
sunshine, so that there is a cham of weather signs all foUowing 
from a little dampness in the air The flowers elose their petals 
and shut m thorhoney the insects caimot fly so hmh, and the 
■wallows scekuig them skim the surface of the earth, and even 
then the threatened shower may not come 

In 1892 attenbon was ilirected to a plant, the ^ints pretaiortus, 
a beaubfiil shrub of the mimosa kino, which has the property ot 
being sensible m a high degree, so that its pinnate leafleu go 
through many curious nioiements, and it was claimed that these 
form a guide of unerring certainty to foreshow the coming 
weather hsen earthquakes were said to be predicted by this 
wonderful plant If it closed its leaflets upwsrd, after the 
manner of a butterfly about to settle fiur weather was shown 
when the leaflets remained flat changeable and gloomy weather 
sras indiested white thunder at vanoua distances was to be 
foretold by the curling of the leaflets and the nearer the thunder 
the greater the curl, until when the pomts of Ihe lesflets crossed, 
the biundeMtorm was indicated as bemg overhead Changes ot 
wind, hurricanes, and other phenomena were to be shown by the 
various cunous and beautiful musements of the leaflets and 
stalks These moiements undoubtedly took place, but when 
the plant was submitted to the unprejudiceil otiwrsabon of Dr 
h W Oliver and Mr !■ E Weiss, at Kew (.aedeas those 
gentleman faded to find any connection between these movements 
and the weather and Dr Ohver maile a report on the matter, 
whmh hits the heart of the whole subject of plant movements, by 
■scnhing them for the most part b> the agency of h^t and 
moisture Mr bcott, of the Meteorologicu CHfice, ^vc the 
finidiing stroke t > the theory by proving that the movements 
had no conneetton with either cyclones or with earthquakes so 
that the sensitive plant may he connderid as out of the list of 
weather guides in spite of having beeit niod^ Ihe subject of an 
h nglish patent 

It u a must eummun oliservation m the country that a hige 
crop of hips, haws and holly liemes mdicates a severe winter to 
follow, and it is generally pointed out that nature thus provides 
winter food for the birds Thu, too, u a fallscy 

Inother weather fallacy for which artists are responsible is 
that flashes of lightmng take the fiirm of lung an^lar lines uf a 
ugzag shape, and uf which I show you an example, Uikeu from 
a work on the subject This when compared with the next 
view, wluch IS a photograph taken direct from nature, shows 
tlut the artist had very little understood the true form of the 
lightning flash, which consists of numbers of short curves jounng 
each other, something like the course of a river depictea on a 
map, or in some degree like the outline of a clump of leafy 
treea seen against the sky But, as far as I know, there were, 
only two artists whose acute vision saw lightning in anything 
bke Its true ftirm One was Turner, who Tong befiire the time 
of photography, scratched his ligbtniiig.flashes with a penknife, 
muing short curved dashes across the jneture , and the other 
was Nasmyth, the astronomer and engineer, who also saw the 
lightning m its true form and duly noted the some, only to be 
confirmed jrcars afterwards when it became easy to photograph 
(he lightning flash itself While on the subject of bghtmng, I 
may mention that it is recorded that in one case at least a 
rhmmsitic man wbu had been confined to bed six wedcs, re 
celv^d a shock from a stroke of lightning, lumped from hu 
bed, and ran down stairs completely cured. This is related in 
the GfntUmoH s Magaattu for June l8an 

It has baen often stated that the noue of cannon will produce 
ram, a^ It unot unusual in the Austrian Tyrol to hear the church 
beUs Idling to avert thunder These arc fallacies The ex 
perfmenu m America made recently to test whether ram could 
be prodjjced by exploding a large quantity of gunpowder m the 
ott, renilUd in nothing except noue and smoke though the 
thw was well worth trying 

Empedocles of oU u edited with the invention for chasing 
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away the Etcfian windii by pkctng bottle* made of the «kins of 
asses on the hill* to receive them Timaeii* relates this After 
heanng thi* about Empedocles, one is not sariHiied to team that 
he thoufiht there were two nina, that the moon was shaped like 
a dish, and that the sea was the sweat of tte earth burnt by the 
sun All this will be found in Stanleys “Lives of the ntio 


blowing away rain, was proposed m* Ihuu" This, too, 
ftdiacy 

To give an account of all the vanona ceiemonies in savage and 
civilian countries which have been resorted to for the purpose 
of chaining the course of the weather, would be here impMole , 
but such ntes have a cominun origin and a common result They 
begin m error, and end mfiulure In India, the ram pid is im 

d to be a celestial princess, who held a vaae of ram, and 
the pitcim, men heard the shocks 


supposed tc 
when her I 


It in Burmah it is still the custom to 


Africa were hi 


in tlM kings , and 


himr esti ^ , 

n the other side of the world the Alaskan propitiates the spirit 
of the storm bv leaving tobacco for him in a cave In our own 
country, too, there have been weather witches of various grades 
and one described in Dnyton * “ Moon Calf - 

‘ Could Mil in idii to any on* that uoukl 
Buy than) far money farctng them to hold 
What tUM alM iMcd lie them in ■ thmd 
Which ei or aa the Mafarur undid 
rtiey roM or ea nlled as hi* Ml* would dnve 
T 1 iha *ama port whereat he would amve 
The (inlanders at one time drove a profitable trade by the sale 
of winds After being paid the> kmtted three magical knots, 
and told the ouyer that when he untied the hrst he would have a 
good gale , when the seumd a strong wind and when the 
third a severe tempest * Sir Walter Scott alao mention* that 
King (m, also called 'Windy Cap could change the direc 
tu n of the wind by merel) turning hu tap rrund upon hu head 
and old Scotch women are mentioned who, for a considera 
tion, would bring the wind from any desired t^uarter '' The 
Mandan Indian nun maker had a rattle liy the noise of which he 
called down ram from heaven b) the simple (irocea* of keeping 
on long enough It is safe to say that these an all iallacies 
h mni the ram makers wv nny now turn for a moment to the 
almanack makers and any me who will look up an old almanack 
< f the early part of the iMt century will find the greater part < f 
It filled with lucubration* on the mfhiencc of the stars and con 
stellati na he will also find a c dumn giv mg for cveo day the part< 
of the body which are particularly under the celestial influence 
on the given ilates and when one sees for the hrst time this 
column reading-- head chest, legs knees feet Ac one wonders 
what It can mean , but it was then so well undristiKal as not 
even to remiire expUnation and there was generally too a rude 
woodcut of a hideous human figure tattooM with the various 
signs of the zoebac to show the same thing The snrt ot know 
ledge that passed for nKteomlogy in 1703 may he learned from 
the following extract from * Meteorokme’ by Mr Cock 
Philomatheniat 1703— a rue liook m the pussesiKn of Mr 
Symons 

“The twelve signs aie divided mto four sorts for some lie 
earthy, others watery a thud sort aery, and the fourth sort u 
fiery ’ The author then goes on to atate that Juptcr in the 
Skmker (whatever that may be) opposed by Saturn in the I 
dul raise mighty South west winah Obsene when a 

planet is m an earthy s^ he was lately dried un by peramhu 
laung a fiery sign ami after that, immetliately having made hu 
|irugress in an earthy sign i* quite bound up from moisture ’ 

It seems incredible that our ancestors, only a few generations 
beck, could have bought, |iaid for, and believed such stuff as 
this The early almanacks boldly gave a predictioa for the 
weather for every uay in the year but after a time confined them 
selves to a general statement of tha weather for instance ‘ I'art 
ndge s Almanack ” for 1835 has tite ftdlowmg prophecy for June 
“ Feitilisiirc showers attended wbh thunder and Iwhtnu^ ' — 
this dog* fiv the first ten days “ (air and at tunes hut for the 
middle of the month and ‘ rvfreshmg ram for the gnus aftd 
com for any bme between the aist and the end of the month 


1 OtawMagiui 


Hi* of Iha lath* i6jS 


Authors of weather almanacks hod already begun to seek 
vaguenem borne of these almanacks rose to a great 

ty on the strength of erne lucky guess , and I think it is- 

I of this same Fartn^s almanack or some other of the claas, 

that It owed ite reputation to acunous prophecy of extraordinary 
weather for July 31 when bail, rain snow thunder, &c , were 
freely indicated (orgettmg that the month hod 31 days the 
almanack maker had onutted to insert the weather prediction for 
the last day and a boy waa sent from the pnnhng office to know 
hw the space was to be filled up The weatOM prophet was- 
too busy to attend tu him, but at hut in a passion, said “Put 
down flail, ram, snow, thunder, anything , and the boy 
takmg It litemlly told the cotapositor, who duly set into type- 
the extraordinary predictioa, and which by a freak of nature 
came true, and made the frune and fortune of the almaiuck. 
maker This story, if not true, u at least ieu fretate, and shows 
the force of the bard s statement— 


The Brttisk AlmatuuL for 1831, (xibbshed bjuthe tsefhl 
Knowledge 'vociety had no weather predictions 

Patrick Murphy published a popular weather almanork, anrt 
hu &me is muiI to We commenMd by a lucky hit in one of the 
mriier issues by which he indicated which wmuld be the coldest 
day of the year There is a copy of thu almanack for iSfi m 
the library of the Society and soma former owner has evKlmtly 
taken the trouble to pWil in thi actual weather opposite to- 
that predicted There were, according to thu annotation, 89 
incorrect fiirecaats 91 doubtful, and the rest correct 
This I atnek MurjAy waa not a mere charlatan He had a 
system, ami though he differed from Sir Isaac Newton and the 
Royal Astronomical Society, he gave much study and riseaich 
to the subject of meteorolW — as shown by hiv vanon* books 
There was an Astro MeteorolO|ncal Society as late as 1861, and 
we have some numbers of ita Reterds in our library 
Next comes the subject of weather propheu as distinguished 
from mere almanack makera , and who profeaa, sometimes for 
pelf at other timis for honour and glory to predict the weather 
for any fotuR dvti These are always arising and they do not 
lack a certtin number of followers, who, poasessing a lai^ angle 
of credence duly trumpet forth the successes tff their chi^ 
when they are so fortunate as to make any The stock in trade 
of a prophet is of a slender and cheap description He must 
have an inventive mind, a store of self confidence an insensi 
bibty to ndicule snd above all, a keen memory for hu sue 
ctsses, -uid a prompt forgmfiilness of hu fiulures He should by 
chf ire have a the ry and thu should be of the elastu. order si> 
that if a ivredicted evint does not punctually occur he will be 
ready with a wrt of eodiul to amend it HeiiLe we find that 
the finng of gunv has been cited as a sufficient reason for falsi 
fying s weather ptedicuon and railways too are said to have 
an Werw influence, one author (not a prophet) ttUing us that 
they may be considered os ' huge winnowing machines, per 
petually fanmng and agitating 1*“ 
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pro^iou* p 

iiMy enlarging bke the waves~of the ocean, probably 
meet each other clash, and produce modified effimts, as 
resultants fri m adverse motions 
(fne of the first wiatlier prophets mentioned m that del^tful 
old book Stenley s ■ Livea of the Philooordiers was Demo 
entus, the Milesian known os the ‘ laugfong phik^pher, 
who foresaw s dearth of ohves and by buying up all he could 
get m»ht havi made a fortune, but gave it hoik to the bargamen 
with the remark Vnu can see now that a philosofdier can get 
rich when he pleases Then there was Pherecydas, of whom 
I’ythagotas was a Qivounte pupil, who predicted an earthquake 
three dMs in advance by the taste of the water from a certain, 
well Perhaps the eadiete of all was Fhjab, who from the to]> 
of Carmel pomted out the coming squall cl^, and predicted 
a great rain He forms a good model fur mutation to the 
modem weather pro|dieta, for he did not proidiesy until he saw 
the storm coming and he made no secret iff tu* method Me 
have still amoncst us m our country mostly wnthont hcoour, 
seers who supply us with vreather predictioni in variona farms, 
from the modest duodecimo almanack to the A*ing broadsheet 
which compils attention , hut it would be a task too long to 
rater on a systematic refhtatioa of their contindictoty guesae* at 
the weather Ihe lait of these temaddieets that cai^t my eye 
^ ^ the days of the gale of December which Mr C 
Harding has desenbed to ns, the tame announcement of 
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A Sptnwi peuMit whom 1 heard of m Andalucu, and who 
had the icputation of a weather proidiet, wuely wud, if you 
want to know the weather for to morrow, aak me earW m the 
monunff The Indian weather piophete who made a &Jure had 
to te luent altogether for the rett of theu hvet , and thu cautes 
ua to regret that lome of our own leen were not bom in that 
dutantlaiKl 

Aa to the w> called weather forecasts they only come under 
the title of thia paper when they &il and u ught out of ten are 
aaid to be correct, I ahaU only aay that they are honeat attem^ 
on the pert of avikaed govemmenti to warn their people aa tar 
aa poaaible amunat the march of known diaturbancea 1 could 
wiah that the term ‘weather indicationa ” or “indicated 
weather ' had been adopted ao as to make thia plain to all, and 
that oftener, when the aigru were vague, we had the simple 
announcement of no change indicated 

The director of thia ayatem ao well known to ua and who is 
playfully called the “ Qerk of the Weather,’ aometimea receives 
valuable hmta, even from children , and 1 muat quote one auch 

“ Pleaae, Mr Clerk of the Weather, tell the nun, anow and 
hail to atop fur the afternoon, and ram m die ni^t ' 

I may conclude thia aection by aaying that it la a great fallacnr 
to iuppoae that there la auch a thing as a weather prophet All 
the great authontiea agae that in the present state of our know 
ledge no human being can correctly predicl the weather, even 

And DOW we must contid(.r a class of weather fallacies of 
which the victims can only exate in a well regulated mmd feel 
inga of sadntaa and compsauon, rather than the ridicule to which 
«t first sight they seem more naturally entitled I mean those 
weather prophets in whom the delicate mechanism of the mind 
IS touched by disorder or decay, even if it has not already fallen 
under the stroke of complete dementu, and who beheie that 
they can uot only foresee the weather, but, by an effort of their 
own minds, control the elements and compel the clouds. 

These patients 1 had hoped only existed m small numbers 
but, on perusing the correspondence of a promment meteoro 


lus osvn will, odylixe (the word I suppose will come) all the 
powers of nature 

Dr Johnson s Astrononier says in ' Rasselas ’ — “ Hear me, 
therefora, with attention I have diligently considered the 
posiUon of the earth and sun, and formed innumetable schemes. 
In which I chan^ their atusuons I have sometimes turned 
aside the axis the earth, and sometimes varied the ecliptic 
of the sun, but I have found it impossible to make a disposition 
fay which the world may be advantaged What one region 
gams another loaea Never rob other countnea of nun to pour 
It on thine own " 

This type of patient, as well as those who would use thmr tup 
posed power fcr the purpose of creaung fine weather during the 
hohdaya of the people, belong to the more notde sort, but there 
have been othert, like the notonous I- nar Bungay, who for aonhd 
rcusons have profeai e d to exert a similar power The only 
wonder w that anybody ever bebeved them 

Now, aa this malady of the mind is not incurable, 1 will ven 
ture to offer a practical snggjntioo, and would recommend these 
paboita who Irave nursed themselves into (te bedief that they 
poraeat the keys of tbo weather, to seek tlmMKm>P on • summer 
aftemooiv— the air and exciciae will dumfgood— and watch 


the fine ffeeces of cnmnlus cloud as they mauntieally 
the sky, each vnth lU attendant ffiaddw b^w Let the patient 
coBcentrate hw attention upon one single fcathery doud, and try 
by the exertion of bii utmost fbne of will to make it panic for a 
mooMiit m lU career , andM^fipls— “as fiul full wdlhemay 
— dion let him banish fioinJptngid for ever the idea that he can 
fay hu own will dominate iNelanoie firmament And if be Irak 
ever jpme mto ftiM nptfti the Subject, let Mm go home, and. 


ever gone mto ftiM nptfn t 
Idee notpero, Kw pSbfnt^ 1 
* ttaMthaa i 
III Kl 


SMosanse To thaae sufoera I can only repent » 
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of our own kings to the last man he tonched for the evil- “ I 
wish you better health and more sense ” 

I roust be forgiven for having only made a selection from the 
vast catalogue iff fitUactci which have accumulated about the 
subject, sna 1 must continue to regret that there are stiU jieople 
who are ready to believe that the samts’ days rule the weather, 
that the sun nuts out the fire, that warm water freeics sooner 
than cold, or Uiat a man is \ prophet because he says so himself 
This Sorie^ is clearing the ground of many weeds and already 
the fallacy of the “ equin xtutl ’ gales has been ex{doded (l^ 
Mr Scott), while the churchyard ^ost of the supposed fiital 
green Chnstmss ' has been most effectually laid by a recent 
statistical paper by Mr Dines 

Some one may ask after ill this cleanng away of fallacies — 
Vniat have we left ? and I would venture to refer him to all the 
patient work which is being done in various countries, and by 
which a real Science of Meteorology is being slowly built up, 
while to the outdoor weather student! would offer this couMiling 
reflechon — There is still thi sky 


VNIVER<;iTY AND EDUCATIONAl 
INThLLIuENCE 

Proi. K H Churl h anii Dr Frkam have lieen offered 
and have accepted Honorary Professorships at the Kojvd Agn 
cultural Collet Cirencester These mnllemen were Imth 
formerly profestors at the CiUege, and Mh took part in the 
recent julmee celebrations 

ll would lie a great advantage to the numerous students of 
science and technnlogy if the scientific works in all public 
libraries were arrangecl m a separate class, and cvbilogued 
separately This hasbeendoneforthe Central P ree Public Lend 
ing Libn^ of Nottingham, by Mr J P Bnscoe the Ubnnan, 
and Mr T Dent All the saentific books m the libran have 
been arranged according to the science to which they refer, and 
indexed according to suojects and authors The fast u ill thus be 
of great assistance to students 

Nrw techmeal schools presented to Winsfbtd, in the salt 
district of Cheshire by Mr Joseph Verdm, at a cost of £icao, 
were opened by the Duke and Duchess of Westminster last 
week The m mey is part of n fund of 000 originally in 
tended to compensate pioperty owners from subsidences brought 
about by bnne pumnng As he was unable to transfer the fund, 
the Chanty C ommisuoners were apphed to and it was deaded 
that ;£i 3 ,ooo should be used in the erection and endowment of 
technical schools at Winsford and Northwich 

Prbcboim a histoncal account iff the Owens College, 
Manchester, contnbuted by Mr P J Hartog to the current 
Ktctrd of Technical and Secondatv Pdncation, the function 
of uroversity colleges m techmeal education u discussed 
Mr Hartog points to a fundamental dutinction establidied by 
the Ro^ Commission on Technical Instruction between (i) 
institutions for the mstrurtian of manufacturers and higher 
managers and (3) institiitionsfbr the instruction of foremen ami 
workmen engaged in indnstnal pursuits He rightly remaiks, 
however, that the distinctun is still vague in the niiiid of the 
public, sad even in that of many educabonaltsu It hat become 
more vague through the use of the words ‘polytechnic’ and 
“ techniod school to render the Cieitnan pofyte hnuum and 
tfikmscki hnkitkuit, to wMch they are not at all equivalent 
The petytukHuum ami ttckmnke /(orAtolwIr educate managers 
and manufiunniers , our polytechnics and techmeal schools, with 
their day-schools for lads and their night schools for adults 
occupied during the day, tdu ate foremen and workmen It u 
nut nccesHaiy to insist on the inesttmable value of the latter 
class of school , but it is of the first importance that the puMm 
should perceive the distinction referred to by Mr Hartog, and 
that th^ should not thmk that thqr are following the example of 
a country like Switferiand, which eleven yean ago was ^lending 
over ,^14,000 a year on the /ttneh Polytechnic, when they vote 
a huge sum to one of the many English polytechnics and 
te^uucal sehools, now springing up so rapidly with the help of 
ftmds dsnved from the Customs and hxnse duties while but 
meagre support is given to the institutMBS for the training of 
roamgsn and manufaeturers. As Mr Hsitog temurks. lbs 
ttiuveistfir coUsgtt combuiB the fiidalbes of a (.ennan os SuriilU 
univemn vnth those of a pofytttkmtmm, but the eylitewce <ff vie 
techraealpartof the instruction given u often ignofcd heoenie te 
IS called univentty teaching, and not technical mstfuctfom ai )4 
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because side by side with the teecMiig of acience there is the 
teaching of the humanities ’ The remarka conclude with a 
statement of the amount allotted from the public ftmda to 
umversity ccdieges Out of the sum avaikUe under the Local 
Taxation Act about Z6oo ooo a year la devoted to technical 
tducstion, but only gWen to icurteen onisersity 

colleges m Engbuid and Wales m 1893-3 I7 twenty tocal 
autbmties, m addition to a anm d £a9Ay> prosided by the 
Treasury, of winch nearly half (;fl3,306) went to the three 
Welsh colleges alone The support certainly seems insufficient 
for the great services rendered the colleges to the nation 
The third Report of Mr J A Bennioo, the Dirsxrtor of 
Technical Instruction m the County Palatine of Lancaster, 
was presented to the County Ccmncil a few days ago 
It is cluur from the report that every effort is being 
made by the Committee to expend jodicioasly the funds 
at their disposal A sum of £16,^00 was distnbuted 
among the urban ind rural distnetk of the county last year 
The following amounts were voted for work in special sub 
lects —Navigation, £2y> Sea Fisheries /300 University 
r xtensiun I ectures £y>o Horolngy, £*S 0 > Mining, /500 
Silk Industry, £y)0 , numbing and &mtaiy Scienci £lSo , 
Horticolturt and Ike keeping /.joa Practical Agnculture 
(ihcludmi, Vettnnary Science, Poultry keeping, and alheil sub 
jects) £tooo In addition to the ordmaiyanma allotted to each 
dwtnot, sfiecial amounting to nearly £iooo, were made 

for thi purpose iif purchasing apparatus and ap|diances Uni 
versity College, Liverpool, and the Owens Colley, Manchester 
each received a grant of £400 Tot the same purpose Classes 
m horology are held at Prescot, but they are quite inadequate 
for the whole county , and do nut impart the thorough 
teaching, either theoretical or practical, that is given on the 
continent A deputation from the Committee visited some of 
the Continental schools of Horola|re, and as 1 result of their 
inspection they strongly recommend^ the establishment of a 
Cowty School of Hocoiogy, similar to the school at (,eneva It 
was nnerwards resolved at a large and representative conference 
that It is desirable to estabbsh a Technical School of Horola|w 
and Scientific Instrument makiiw, including electrical, optical 
and mechanical instruments both practical and theoretical, for 
the County of Lancaster 1 ffbrts are now being made to put 
this resolution into effect Tlu. LStablishim.nt of a school to 
afford effective teaching in subjects relating to the silk industry 
IS also under conardeisitian It is proposed to found the school 
upon the model of the Seidenwm Schnle of Wipkingen in 
/iinch For the purpose of providing instruction in prsitical 
agriculture, a farm and form buildings, covering nearly 150 acres 
has been acquired at Ilnlton, near Preston A vote of £6^0 
was iradc to the llama Institute for special couraes to agn 
cultural students , and a number of lectures on sulqects relating 
to agnculture were delivered in vanous parts of the county 
while agncultaral expenments were earned on in several 


SCIENTIFIC SERIALS 

Hiedemanti t AimaUn tUr Pkyttk taul Ckemu, No 7 — 
Ahaotpuon spectrum of pure water fur red and infiia red rays, 
hy F Aachkinass, The “ extinction coefiicienta ’ of water for 
the various wave lengths at the red end of the spectrum were 
determined by the bolometer and calculated by the formula 

J = K-. 

when J IS the intensity of the incident, and J that of the trans 
mitted light d the tl^kness of the htyer in cm, * the basis of 
the Napierian logarithms, and t the “extmction coefficient,’ 
which therefore means the reaprocal of the thickness which a 
ray must traverse m order to be reduced to l/e of its original 
intensity Of these extmcUon coefficients aoo are given, for 
wave lengths extending from o 4500 a to 8 49 ^ The minimum 
u M X = o 5375, hemg o 00005, ««» maximum of *733 is 
attained at A = 3 oa a A second maximum occurs at 6 09 |i, 
but between 6 7 and 8 5 the values of the extinction coeffioente 
vary only between 700 and 900 —Absorption of radiant heat by 
bqi^, by Charles (nedel The hqdids investigated were 
carbon compounds containul in cells between an iron bkick and 
atbermopile Among the resulta cditimed are the following — 
WhciievWt m a diemical com p ound, H, O, HO, or N are re 
placri ImS or halogm, the transmittance of the solution is 
4 EinnderaMy mcieased In homofogoos senes the transmittance 
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IS rmUrly changed by every addition of CHs> ^ Ute direction 
of this change depends upon the nature of the other atoms con 
tainad-iil the molecule The abeorpbre power of a comniand 
does not essentially depend upon the sire of the molecule, but 
seems to be a property of the constitnent atoms The greatest 
influence is alwam due to H, N, and also O In isomeik: com 
pounds the diathermancy u different and the difference is not 
mily connected with the difference of atomic volume of the de 
mentary atoms but also with the difference of hnkage of the 
atoms amongst each other , m saturatid compounds the dm 
thermancy (tnuunittance) alsvays increases with the atomi? 
volume The determination of the dmthermancy is the most 
debcale test available for the purity of ornnic liquids or salts 
which are soluble in highly dwthernuinous uqnids. 


SOCIETIES AND ACADEMIES 

I ONIION 

Royal Horticultural Society June 35 —Mr McLochlarr 
in the chair —Mr Wdaon exhibited a pot containing some seed 
ling plants, in blossom, of the North British species Pnmmla 
r duo which is f und in pastures iff Orkney, Caithness, and 
Sutherland The flowers are homomorphic not having the 
stamens and pistils of different lengths as in most other Pnmulas. 
— Mr Jackman exhibited small trees of Aafwr tyieattca with the 
leaves small entire and round As the trees exhibited an erect 
form, with short branches, it would sdem to be the result of some 
check to growth the form of the leaf representing a less deve 
loped state than that of the ordinary t^ of tree —Mr Coli 
nette, of Guernsey forwarded some haxcl wood found in peat 
near the coast of (,uernsey, containing flmt imjdementx, stone 
rings snd pottery ptesumably neolRhic No hazel is now 
known to be indigenous to Guernsey —Mr McLachlan ex 
hifaUed specimens of Afetmesiuma tcalare attacheil to flowering 
stems c f a grass Gfycena Jluitani 

July33 Dr M T Masters desenbed a curious case of CV^ 
/emwm malformed leceivedirom Messrs SanderandCo ,mwhich 
the sepals were normal, but the two petals and bp werealwent — 
Dr Blastets also drew attention to a peculiarity in the venation 
of the lobed leaves of Lavandula dentata — Dr Ch B Plowright 
forwarded specimens of the parasitical fongus A'cidtum nym 
fiamd$s, with the fillosnng observations "This Auridium 
luw been stated by Lhodot to be connected with the Puccinia on 
Sctrfui lacMdrt In November 1877, I^ctma tctrft was 
found floating in the nver Ouse at Kings Lynn During the 
post wuiter I feund it on the bulrushes (9 laauirts) in the 
* Old Bedford at Fanth, Huntingdonshire On revisiting the 
spot this Jirijr the Fcidiam on Villsrsia was met with in great 
abundance Dr 1 lownght also sent specimens of the fongus 
f’cnbum cktn^cdu, wiOi smne remarks upon them — Wth 
r e fct enc e to the spanmeiw of flies attacked by a fongus, tamight 
before the last meeting by Mr McLachlan, it was reported 
an examination made at Kew that “ the fongus is Emputa can 
glamtrata, Thaxter (a somewhat rare qiecies), porasibc on Dtp 
ten, espemolly the larvee and imagines of Tipube Distnb — 
Rlllrope and Umted Stales Thu is the first recoidfor Bntam ’ 
— MM Letelber et Fils forwarded from Caen some growing 
plants of thotulcss gooseberry, from which they have issued four 
Kinds raised by M Kd Lefort, of Meaux, Ftance The usual 
tnple spiiics were either quite absent, or represented by mere 
rudiments only — Mr Cannell sent some trusses, with small 
jagged d/pA petals of a enmson colour approximating the 
original wdid form They appeared among his long selected beds 
of sweet wilhoms the margms of the petals being rounded and 
smooth 

Pakis 

Academy of Sciencoa, Augast $ — M Morey m the 
chair — Lxmroental study of the transverse vibratMOs of cords, 
by M A Comu The complex vibmtioiis of strings produced 
: as in actual musical instruments have been studied Ihe trans 
verse vibrations of a string, exated m any way whatever, ere 
always Bccamjionied by tonioaal vibrations, the torsional elas 
Uaty of the cord taking effect m the same way os the transvene 
component of the tenamn Not only ui the actuid vibration 
! Implicated b> these tanMaud vibrations, but, m many caMS, 
the transverse vibra'ions are themsehres rendered mote cumplex 
by the foct that stnngs are seldom or never symmetrical about 
their axes The vibrations have been studied tqr means of very 
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faght nunron attached prefetabiy to the poitton of the itnne near 
om iti pointi of attachment or a node Ijgfat figurei lumlar 
to Umuioai flgurea have been obtained With the mirror at 
tachcd parallel to the aat, all the component* of the \ibration 
«ie | when lU pkne u per^dicular to the axii, the 

tomoaal vibcatiolll* are diminated —Some connderation* on the 
cooiUttCtioa of great danu, by M Maurice lAwj —The inter 
nattonal committee on glamen A note by M F A forel 
From the obaerved fiwU ttu deduced that the nneial behaviour 
oTgladen u individuBl and tpecial to themtmvei There are 
aome trait*, however, wbmh appear in certam caaei m con 
nectum with the whole of the elaciera of a country The 
duration of the OKillations of glamen u, meaaured in yean by 
ten*, the mean being at leait thirty or forty yean The eamc. 


.n the Alp* The committee ask the co operation of acientific 
obterven to aacertam whether there is eoincidence, alternation, 
or lack of agreement in glacial vanatioo* (a) In the different 
daciera of the same continent , (b) in the glacten occurring in 
the Hune hemiaphere , (< ) in the glacienof all parts of the earth 
—On the Brownian movement, by M C Maltdsos The con 
elusion I* drawn that the Brownian movement is a capillary 
phenomenon —Lighting by luminescence, by M A WiU 
Lighting by means of s vacuum tube in circuit with a Holtz 
machine or Rnhmkorff coil i* proved to give a smaller propor 
tion of heat in relation to the quantity of light develops than 
any other mesnk of obtaining hght yet the light so obtained 
requires the expenditure of much more energy per csndle power 
than ordinary sources and hence the deposition of appuatus 
will require to be very much modified before light can be pro 
duced cumniercially at a low temperature - On the nuclei of the 
Uredmue by MM O Poirault and Raciborski — On diphthentic 
anti toxin, by MM (luenn and Mac< The active substance 
ai^iears ti be of the same nature as the soluble ferments classed 
under the name diastase ’ — On s toxic substance extracted 
from the sunraren U capsules by M D Gourfein — Instantaneous 
hyperglobulia, by penphenc stimulation , consequences, by M 
Jules Cheron Hypodermic injection of artificud serum or 
atimulating actions on the sensitive skin surfiice (such 


symptom* m patients snffenng ^m an'emia The result is prob 
ably produced by a sbmulation of the central nervous system 
followed by a bracing up of the vascular system as evidenced ^ 
the increase in arterial pressure 1 he apparent increase m the 
numbers of red rorpuseUs is caused by the greater extravasation 
uf serum brought about under the greater pressure 


New /faiavd 

Fhiloiephieal Institute of Canterbury May i —Mr 
C W 1 umdl on ' true instincts of ammols The definition 
«f the term instinct has been greatly narrowed uf late 
years hormerly every act of an animal betokemng intelligence 
was asenbed to ‘ instinct, but the term u now restricted to 
acu which are performed m an apparently mechomc-U manner 
by generation after generabon and seem to be prompted by 
some other faculty than intelligence The author thou^l that 
the definition could be still further restricted Writers u^on 
the subject had not taken sufficiently into account how much 
the young animal might be taught by the old, and how 
much it might learn from imitation The migiatoiy habits 
of certain birds, for example, were always set down to 
instinct, but birds usually mij^ed in flocks, and, in any case, 
with the youim bird it was '^follow my leader The same 
remark af^ied to the periodical migiationa of the Norwegwn 
lemming, the mlmon, and other animals The neat building 
hobtU d biid* could be timilaily explained , and even such 
extraordinary habits as that of the Ausiialiaii Megapodida, 


Tm beaver’s remarkable Im^t of constructing dam* and canals, 
some of which are of great antiquity, and whicb, if constructed 
by human beings would be deemed proob of considerable 
engnieenng skill, illustrated the author * argument The young 
heaver temained m the parental lodge onti| the summer « 
Its thud year, when it began housekeeping for itself, eo that it 
had abundant opportunity, during it* youth, of receiving 
UHtmction fiom lU elders >n the pecnliar ways of beaverdom 
aild when it did make a start m bfo upon its own account, it still 
•eii{oyed opportmutie* of rccmvuig instruction and of gaming 
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skill by expenence Cats, dogs and monkey* insti^cWd and 
corrected theu young and the adnit carmvota tas^ their 
offiprmg how to capture and lull theu prey Some of Bw most 
remarkable so called instincts displa^ by animals oould be 
accounted for m the same way, and when we come to onolyae 
these mstincts we found them to be nothing more nor less than 
racia] habits transmuted from generatum to generation, and 
acquired m a similar way to that m which the racial habits of 
mankmd are acquired Mr Purnell then referred to the smgular 
inktmct of the huanaco which in the southern port of Patsfonm, 
resorted to ancient dying places, whither all uilividaals itu ia hit 
ing the surrounding plains repaued at the approach of death 
Mr Hudson, author of ‘ The Naluralut m La Plata, attrdwtea 
this practice to the pwsesuon by the huanaco tk 'a fixed 
immutable instinct a heredUary knowledge, so that the young 
huanaco, untaught the adults ' goes akme and unerringly 
to the dying place Mr I urnell conmdered this an unwarranted 
assumption, and that it was a fiu more likely supposition that, if 
a young huanaco wxs i» extremts the older members of the herd 
expelled it from theu ranks as other smk or w ainded animals 
are usually expelled by thur fellows and indicated tu it whither 
It should go Trailitiinal and tnbal memones perpetuated by 
communication frem old to young, would account for such 
hxUts as the hive constructing nabitk of the bee and the 
domestic and military habits of the various species of ants, 
which wiue so commonly regarded as typcai of the more 
wonderful deielipment of instinct in the lower animals 
fhe feet that many so called mstinctive sets were reall) the 
products of education and experience did not clash with the 
view that animals ini|,ht be and probably were bom into the 
world with a bereditar} predisposition to certain tnbal habits 
whch rendered instruction m those habits easier and more 
effective The mental like the bodily structure of any 
individual animal was the sum snil outcome of all itspr rgenitois’ 
fimultics, and just as ils liodily organisation was better fittid to 
perform certain acts than others so its mental orgamsation was 
better fitted for certiin mental operations than otbeia Body 
and mind were correlated and developed m unison The web 
building spiders secreted web Iniildmt, material in their bodies, 
and possessed highly specialised organs enabhng them to produce 
the nutenal m such manner and quantity that it can be used m 
the c nstroclion of snares and just as this specmlised anatomical 
structure has gradually been ev died from simple begmmngs so 
the mental fimully required for the construction of snares has 
been evolved with It The spider is, so t> speak ciKluwed wnth 
mental as well as with matomical spinnerets. If we eliminated 
all such habits as might have been acquired from teaching or 
observation there were left compTiuiively few fixed halnls of 
animals which 111 the pasent state of our kn rwledge could not 
he occountid fir l>y the individual having received instructior 
from Us fellows or gained knowledge from Us own observalim, 
and It was to such lubits that the author proposed to confine the 
term ' instinct Fur the l urposes of this ^per, he would call 
them true instincts These true instincts were found almost 
solely amongst msects By way of illustration he would 
take the case of the eaterpillor of x butterfly (Ihekla) which 
fed within the pimegranale hut when foil grown gnawed Us 
way out and ihen irrocecdtd to attach with silk threads the 
IMnnt of the fruit to the branch of the tree so that the fruit 
r ukl nU fell bcfoiG the metamorifeoseh of the insect was 
complete Here, there waa apparently no meant by whicfa the 
caterpillar could recirive instruction, since no visible inteic nirse 
took place between the liutierfly whov offipnng the caterpillar 
was and the caterpillar In ctmsideriiw this problem we most 
firmly grasp the feet that although the caterpillar, the pupa, 
and the unago were, to outward seeming, three distinct animals 
m reality tn^ were but varying {foase* of the some animal 
Therefore the msect possessed the ^werof inheriting memones 
We could understand how the meinoty of an uihmted habit 
useful and common to one phase of the animal s existence might 
readily be transmitted from the perfect insect to Us oCbpniig 
throu^ the various stage* of that cApnng’s existence The 
order in which these memones were transmitted would be the 
order in which they would mamfest themselves m the new life 
mrcte DmI, then, the Thekla posses* the power of transmitting 
toe habit referred to? It appeared not unreasonable to sup 
pose that such a haiat might become (metaphoncally speaking) 
so ingiyiiied in the mental coasinution of the animal as to be 
capable of transmisnoo from parent to ofBqsnng Thelifcofan 
in.^ .we* short .and monotonous, .and it. rmqm, of lo omotion 
bmited , its world was a small world , it enjoyd httle scope for 
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vanalion of habit, and iti Ha>» of Ufe comaquently tended to 
IiLcome stneotjrp^ upon lU mental •yttem, and 10 branimitted 
from aeration to generation Aa the mental nature of the 
aninial grew man complex, imtuictt became mme rare, becauae 
the ammal exerciaed more choice^ln Ha actions The feet that 
the nervoua system of the Invertebrata wu materially different 
from that of the \ ertebrata, was fell of aimiificanec m this con 
nection Vmongst true instincts he womd class such acts of 
protective municiy as those performed by the Phasmidee al 
though their allegra practice of shammmg dmth might possibly be 
constitutional JkthaiOT, Which had misled observers The fear 
which young animals, including children, usually manifested 
towards what was really dangeaous to them, might also be classed 
amongst true instincts , althou|^ recent experiments by Prof 
Lloyd Morgan proved that the fear wras not univerial Mr 
n. _ bpaldmg s experunints with newly bom 

I, &c , whiA wrent to show that the yonog 
01 tntse animats were capable’of performing many acts, ap 
paientiv ihtelligent, without instruction It must be borne in 
mind that the yuing fowl, duck, or pig came into the world 
with Its intdhgeDLe pretty fully developed, although it grew 
wiser as it grew older and all the acts mentioned w Spalding 
wen. intelligent acl^ not acts performed m an unvaimng Mshion 
but acts vsmng with sumundmg circumstances He therefore 
conclu led that these acts could not be attributed to instinct,, but 
were directed by intelligencL What he had duioniinated true 
instinris sogmisted an analogy with reflex actions but the 
analogy wras feU-iciuiis Singleness wM of the very essence of a 
reflex actiui The action might be bomplex m its manifestation 
but It -was essentially one ait of which active consciousness and 
reflex action were contradictory terms A true instinct com 
nionly iniolted a sequeme of acts directed towsrds a definite 
en I while the acts wca 0 nscwusly pcrflinned 

Niw Sot IK Waiks 

Linneun Society, June a6 fnf T W 1 : IHimI \icc 
President, in the ihsir — <<*) Aotis on the Omeo Hlaeks (#) on 
the Muiiaro Blacks with a description of some of their stone 
implements {() a natue bunal place, near Cobbin, Monari, bv 
R Helms — D^npti ns of some new Aran^tJt of New South 
Males (No 5h by M I Kainbow Three new species of orb 
weavers if the nnus Ae/Xiob from New hnglsnd amt Sydney 
wen. described Ihe feet was reconled of a young bird 
(probably F tnUa temperalu) havmg been caught in a web 
rf N xtntntesavx the \irinity of h^ney also that Mr A 
I Thorpe of the Australian Museum had seen an emu 
Wien {StiMurv malt km m) entanglid in the web of 
one of the Ftpht! at Madden s near &Ue Plains (NSW) 
ilso at Cape ^o^k seteral of the blue warblers notably 
Malunu briwnu (Vig tt Hus ) and If amahth ((,ouId) 
It was pointed out that it is only ye ung birds ui I those 
f weak wing power that an arrestcil by such welis and 
doubt was expressed as to the correctness of the assertion of 
some wnters that lards so caught are devoured by the spiders 
The author also pointed out that each web is placM in jiositH n 
by the iinimng instincts of the spider simplv because the 
situation IS such as will assure Bbundanee of food in the shayie 
of insects and that it is merely an acadenl when a binl becinnes 
entangled in the toil The paiier concluded with a description 
of the mode of coition in the Nepktlt and a list of the pntiously 
described Australian speci-oi of the genus On the methods of 
fertilisation in the CtodentatM (part 11 ), Iw Alex O Hamilton 
l^Ieven species of Dampura were treated Of these four arc 
usually cross fertilued by the aid i f insects but in the remamiim 
seten while cross fertilsatmn is posable by insect aid yet self 
fertilisaUon must occur more commonly —tin a new fossil 
mammal allied to Hyp j/c; mmtu, but resembling in some points 
the PlaguiHtaiuU, If Kobeit Broom The remains desenbed 
under the name of Murrutyi parvus are thoae of i small 
marsupial not laiger than an orainaiy mouse The form is 
specially interesting in has ing but three true molars in each jaw 
and a yer/ laige grooved premolar with serrate edge sery similar 
to that found m the bocene genus NmplagsasUas Its affinities 
svere dealt With at some length, and an endeavour wras made to 
trace Its reiatiooship phylo^etiud|y —On some new or hitherto 
little known land shells from New Guinea or adjacent islands, 
by C b Ancey Ihree new Ifepuan specMS, vu Htmtpltda 
fnawtfxvw, A^tua tuamoM , and Pvpsua tsddama, were 
dMcribed, ana other knowra land ihellt feuen German Mew 
Guinea wera mscussed Hants of Nasr South Wales illustrated 


No sm AcaitalaHigera,K Cumi,byR T Baker Thisbbyno- 
means a rare plant m New South Wales, and yet of the aeranl 
descnptioos tfeit have been pablished frm time to tune, wH one 
IS lament in detail to accurately detenmne the speaea j m die 
tpecimens desenbed m the Flm Austndiensu the pod waa 
kiconrectly matched The author gave the results of an 
examination of perfect matenal from many localities, and hia 
paper should prove of araistancc m the future in the ehicida* 
tior of cognate species which at present are not easy of deter* 
mmatinn — DcKnption of a new speois of Acana from New 
South Wales, by J H Maiden and R T Baker 
(lOTTINt rs 

Royal Society of Seiencea The NathnikUn, Part 2 for 
189c contains the following memoirb of saenUfic intereat — 
Ifebruory 9 — W Voigt Some applications of the thermo* 
dynamic pntentud Franx Meyer On the structure of dis 
cnminants and resultants of binaiy forms (second note) 

February 23 b Ritter On the represintation of groups of 
functions by means of tm, basi 

March 9 J Orth On mucous tissue and myxomata, with 
special reference lo the hydatidtibiin mole 

March 23 A v( n Koenen On the relation of nver talleys 
to erosion and to the deposit of diluvial and illuvial formations 
U Miiggt On Ihe plaMicity of ice crystals 

May It O Wallooh Rtxiarches from the University La 
borah ry of (m ttingen (i) On a method of prepanng ketones , 
(2) on dtnvatives of pijieronal (heliolropin) (3) the oxidauon 
products of terpmol (4) the reduction products of carbon 
K Ifedikind On an extension of the symbol (a b) m the 
thei ry of moduli 1 Nfltto On the sltuctureof the resultants 
of binary forms 

BOOKS, PAMPHLET, and SERIALS RECEIVED 

B xv TiutS dr Maj>iii|u«Q4ner It H Baud Ueus Fdt Turns 1 
a d 1 (Parw t suthier Villors) —I Anihs ttique Amuvants I 1 ucss 
(Bans C uthia VilUrv) U AnlhmSinus C A laivant st F 

Ltmoine (Pan* (rauthier ViHan) — Pbil pa Haidy Votuma Allas rf the 
WorM r ( Ra anvlvin (Philip) —mlip s Syvttmali Allaa School 
B«mon F C Ravtoaisn (Philip) -A ( lowary rf Oresk Buds Ptrf 
O W Tt ompto I (Oxford Ctirwidon Prsm)— DsacrnliveCstsliwneof Ihe 
Spider rf Burnt prmerved m the Briu h Mt set m 1 Thorell (Loodan) 
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TWO BOOKS ON ARCTIC TRA VEL 
The Great Froeen Land By Frederick George Jackson 
(London Macmillan and Co , 1895 ) 

Ice bound on Kolguet By Aubyn Trevor Battye 
(London Archibald Constable and Co , 1&95 ) 

B oth these books are well worthy the attention of 
every one interested in Arctic travel But little 
was known about the island of Waigati, and still less of 
Kolguef Both books are profusely illustrated, and pro 
vided with useful maps, but some of Mr Jackson’s 
pictures are borrowed without acknowledgment. As 
nught naturally be expected, the Samoyedes occupy the 
greatest share of attention, but some information respect 
mg the fauna and flora of both islands is added, and the 
difficulties of travelling are dwelt upon with considerable 
detail 

The “Great Frozen Land has been compiled by Mr 
Arthur Montefion from Mr Jackson s journal of his tnp 
icross the tundras of European Russia, from the Kara 
Gates to the Varanger F loid f id Ust Zylma and Arch 
angel In one of the appendices, Mr Montefion exptiins 
the object, method, and equipment of the Jackson 
Harmsworth Polar Expedition, and in another appendix 
Mr Joseph Russell Jeaflfreson adds some notes on the 
ornithological results of Mr Jackson s journey 
The nanative begns on August 25, 1893, outside the 
lagoon of the Pechora, and ends on January 18, 1894, at 
Vadso, the frontier town of Norway The greater part 
of the book h is been devoted to the hamoyedes but the 
real object of the journey was neither ornithological nor 
anthropological otherwise it would not have been under 
taken in winter Mr Jackson, as everybody knows, was 
planning an expedition to 1 - rant Josef 1 and, and the very 
practical idea occurred to him that a winter among the 
bamoyedes must g ve him a personal acquaintance with the 
difficulties of land travelling in the high north, and might 
suggest a successful way of battling with some of them 
Mr Jackson must be congratulated upon his editor 
Mr Montefion has spared no pains to make the book 
interesting The information which Mr Jackson him 
self procured, especially on the island of Waigatz, is 
valuable, and it is supplemented by quotations from 
Rae, Castr6i von Strahlenbetg, Purchas his Pilgnmes, 
and the works of vanous other travellers 
Unfortunately the ornithological part has not fallen 
into such good hands There are a dozen or more gross 
mistakes in the speUing of the names of the birds, and 
m addition there are some cunous inconsistencies In 
the preliminary observations we are told that Mr 
Jackm brought home “ of swans — not Bewick’s — but the 
common variety of that regon,” in spite of which the 
only swan in the bst (No a8) is Bewick’s swan Mention 
IS nuule of grossbills (Does the wnter mean crossbills or 
grosbeaks ?) Of the little stmt (No 45) it is stated that 
the only authentic eggs were those taken by Middendorff 
There is no reason to believe that MtddendorfT ever 
found the eggs of the Tittle stmt The eggs which he 
records as being those o/t Trtnga nunuta were probably 
those of lytnga mficottu and possibly those id 
Trmga tukutmUt. The first identified eggs xd the 
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little stmt were taken on July 23 , 1875, W Mr Harvie* 
Brown, on the eastern shores of the lagoon of the Pechora^ 
and a few days later a score had been obtained by the 
expedition Other eggs equally authentic have since 
bem taken m Lapland, Novaia Zembba, and Kolguef 
It IB extremely unlikely that the idenufication of the 
species in the list is always correct No 10 doubtless 
r^rs to Phyllosopus tnshs, and not to the chifTchafT 
No 12 IS more likely to be a redpole than a siskin , No 39 
IS doubtless Egtaltlis kiattcula, and not jC curonua, 
and No 53 is more likely to be Stercoranus ncMardsom 
than eatarractfs In but few cases is the exact locality 
gven, so that on the whole we must condemn the list 
as worse than useless 

Mr Jackson went out on one of Captain Wiggins 
numerous voyages to the Yenesei, and was left on the 
southern shore of the Yugorski Strait, with little or no 
knowledge of the language of the country, to fight his 
way as best he could He was anxious to go to the 
Yalroal Peninsula, but the Samoyedes declined to Uke 
him there After reading the account of the difficulties 
which Drs Finsch and Brehm encountered, it must 
be admitted that their decision was very wise Mr 
Jackson wks, therefore, obliged to content himself with 
explonng Waigatz Island, and succeeded m making 
the detour m a fortnight The north of the island 
enjoys a milder climate m winter than the south, the 
Yugorski Straits being frozen over, whilst there is always 
more or less open water in the Kara Gates 

Winter came upon the adventurous traveller rather 
suddenly during the second week of October, and on the 
13th he began his sledge journey to the Norwegian frontier 
During the three months that this occupied, Mr Jackson 
lived among the Samoyedes and picked up many useful 
hints as to dress, food, &.c , as well as accustoming him 
self to camping out in the snow, travelling by sledge, 
using snow shoes, &c This mfbmuUion and experience 
will doubtless be of great value to him on his expedition 
to Franz Josef Land It is worth something to know, 
instead of only to suspect, that you have pluck to face 
the difficulties of Arctic travel, and every one wishes a 
safe return to a traveller who with but small previous 
experience has gone to try his luck in battling with 
enormous difficulties 

Mr Trevor Battye’s book treats of the journey which 
he made m 1894 to a still less known part of the Arctic 
Ocean The island of Kolguef lies about 150 miles to 
the west north west of the lagoon of the Pechora, whilst 
the island of Waigatz lies about as iar to the north east 
of that basin Mr Trevor Battye sailed from Scotland 
in the steam-yacht Saxon on June 3, and landed, with 
his bird skinner, on the west coast of Kolguef on the 
16th, but as ill luck would have it, they went again on 
board, and did not finally leave the vessel until the 31st, 
after the ice had dnven them to the north of the island 
On August 18, a Russian merchant from the Pechora 
arrived on Kolguef and Mr Trevor Battye and his com 
panion left m his boat on September 18, and after a 
nineteen hours somewhat perilous sail, reached the mam 
land In two months he was back again in England 

Mr 'Trevor Battye appears to have kept a copious 
journal, and very interesting reading it is It bears 
infernal evulence of having been written on the spot by 
S 
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one who W4S well trained in habits of observation, and 
atcustomed to the drudgery of making daily notes of 
what he saw I he remarks on the peculuintieb of the 
Samoyedes are valuable from their originality, and are 
an important contnbution to the ethnology of Siberia in 
Kurope The value of the omithotogical appendix is in 
strong contrast to that in Mr Jackson’s book , but it 
must always be remembered that Mr Trevor Battye is 
h mself an ornithologist, and travelled at a time of year 
when the country was full of birds Mr Jackson makes 
no pretension to any knowledge of ornithology, he 
travelled at a season when birds were lery scarce, his 
mind was oci upied with other thoughts, and he had the 
misfortune to entrust the few skins he brought home to 
hands IS inexperienced as his own 

Mr Tre\ or Battye s iccount of the wa) in which the 
Samoyedes surround the geese when most of them are 
unable to fly, because they aie moulting their quills before 
migrating to the coasts of Western Lurope to winter, is 
most griphic 

On the south cast coist of Kolguef the sea is shallow, 
ind St low tide thcic is much sand exposed within the 
line of the outer barrier of piled up ice, which lies some 
three miles out to sc i In this hgoon thousands of geese 
retire tow aids the end of Jul> to moult their flight 
fe ithers When thc) are in this more or less helpless 
state, thc Samoyedes slip down in their boats through 
the fog and get behind them, and gradually dn\e them 
on shore, where a decoy net has been staked out to receive 
them Once inside this trap they are slaughtered with 
out mercy to ptovidc food foi the winter Hie day’s bag 
was 3300 brent geest, 13 bean geese, and Ji white 
fionted geese hortunalely for the two sptcics of 
grey geese, they moult a little later than the black geest, 
so that most of them weie ibic to fly Ihe Samoyedes 
told uui trav ellers that thc bci noclc goose nested at the 
north of the island 

Ml 1 rev or Bsllye was fortunate enough to obtun 
eggs both of the grey plover and little stint Mention 
IS made on page aoy of the c ipture of two examples of 
the LUilew saiglpiper, but cuiiously enough this bn d does 
not appear in thc omithologu.U appendix 

Thcie IS an interesting appendix on thc flora of 
Kolguef The cloudberry, one of the most delicious 
of fruits, which IS found on the highest summits of thc 
Peak of Derbyshire, and on the Craven Mountains m 
Yorkshire, was in flower by the second week of June, 
but the fruit did not npen before August 3$ 

Both Kolguef and Waigatz have an island climate, 
very different from that of continental biberia , and it 
might be said of both of them, as is frequently said of 
I apland, that they have eight months winter, and four 
months no summer fhe frequdit rams are no doubt 
very favourable to the growth of many species of plants, 
but they sadly interfere with the pleasures of camp-life 
When the north wind bnngs down fogs from the Arctic 
ice in June, and snow followed by rain in July, varied 
with thunder in August, and frosts in September, it 
requires some enthusiasm foe tnids or flowers to enjoy 
the fight with the storms There are, however, some 
compensations If there be little sunshine there is no 
night, and when the north wind blows the plague 
mosquitoes is sUyed Henry S^ebohm 
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ANOTHER BOOK ON SOCIAL EVOLUTION 
The Evolution of Indtutry By Henry Dyer, C £ , M A , 
D be , &c (London Macmillan and Co , 1895 ) 

T his work contains much valuable suggestion, many 
admirable sentunents, and a selection of choice 
extracts from the best wnteis on social philosophy , but 
it is hardly what one would expect from its title The 
idea of evolution is, no doubt, more or less present to the 
author throughout his work, and some of its main 
chaiarteristics are referred to and illustrated by the 
phenomena of industnal progress , but there is a want 
of system and of logical connection m the treatment of 
the subject, and an entire absence of the unity of design, 
forcible reasoning, and onginal theory which were such 
prominent features in Mr Kidd s work 

Dr Dyers book is an eclectic one, inasmuch as it 
adopts from previous writers such ideas and pnnriples as 
commend themselves to the author His frequent quota- 
tions are often followed by the rcmaik “there is much 
truth m this — ind it is sometimes lather difficult to deter 
mine what ire his own conclusions It would not be 
difficult for both individualists and soci ilists to hnd sup 
port heie to then own views , but the general impression 
made by the volume is, that the authoi is profoundly 
dissatished with the present state of society, and is 
inclined to some form of socialism as the only eflective 
remedy 

In the introductory chapter we find many of the objec 
Uons to socialism veiy strongly put, though most of these 
are objections to particular details rather than to essential 
principles , yet in the same chapter we find statements 
of fact which answer many of these objections Thus 
we ire told (p 21) “Among the co operators, for instance, 
we find men managing, with the highest efficiency, con- 
cerns of great extent and importance for salaries smallei 
than those of bank clerks They find iheir real salaries 
in the success of their work, and in the knowledge that it 
will lead, not simply to individual nches, but to the wel 
fare of the community, and especially of thc workers " 
After quoting from the late Prof Cairnes to the effect 
that no public beneht of any kind arises fiom thc exist 
ence of an idle rich class, he adds “ h rom a scientific 
point of view, and therefore from a moral point of view, 
no man or woman, unless physically or mentally disabled, 
has any right to remain a member of a community unless 
he or she is labounng in some way or other for the common 
good In every organised society, therefore, there ^ 
be no nghts apart from duties ” (p 37) This pruK^Sb 
IS thoroughly socialistic, and would lead us very fiu 
indeed , but here, as elsewhere, the author seems afraid 
to cany out his own pnnciples to their logical con- 
clusions Further on, he tells us that—'* In some parts of 
the country as much as between 40 and 50 per cent of all 
the deaths that occur are those of children under five 
yean, of age, a state of matters which is a disgrace to 
our civilisation ” , and, after quoting some forcible words 
of Lady Dilke as to much of England’s industnal great- 
ness being due to her practically unlimited supply of the 
cheap labour of her women and girls, he concludes “ It 
la therefore evident, both from an economic and a moral 
point of view, that the individualist system of industry, 
by Itself IS not sufficient to brmg about a stable soewL 
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'Structure * He describes hospitals as uutituuons “ which 
are founded for the purpose of taking in some of the waste 
products of our industrial and social system, and for re 
painng, as for as possible, the injuries which they have 
suffered ", and he adds “ Such institutions are sometimes 
pointed out as the glories of our civilisation They should, 
on the contrary, be looked upon chiefly as monuments of 
neglected duties, and the object of all socud reformers 
should not be to extend them, but so to improve social 
-and industrial conditions as to render them almost entirely 
unnecessary ” This will be a new idea to many good 
people, but it shows that the author is for ahead of the 
average social reformer 

Again, he points out that the armies and navies of the 
worid afford most instructive lessons in collective action, 
and that it would be equally possible to have armies of 
men organised for industn^ work, and navies for carry 
mg on such commerce as was essential for supplying the 
wants of the community , and in his chapter on “ Indus 
trial Training,’ he shows how necessary it has become to 
supplement the very imperfect means now afforded to 
apprentices to learn their business by some systematic and 
well organised system under local or other authorities 

In the last chapter, on ** Industnal Integration, sug 
gestions are made as to the course of future legislation 
ilie author thinks that it will be made increasingly difii 
cult for people to live upon unearned incomes, while the 
equalisation of opportunities will reduce the rewards of 
extra ability How this is to be effected is not mide 
clear , but the author is decidedly of opinion that “ the 
resumption of the ownership of the land by the community 
IS a first essential to equality of opportunity ’, concluding 
with the rather weak remark, that “ the methods to be 
adopted to bring this about will require very careful con 
sideration, and must be comparatively slow in their 
operation " 

After quoting the opinion of the late Mr Werner 
Siemens, that the progress of science will lead not to the 
increase of great factories, but to the return to individual 
labour, Mr Dyer adds — 

“ The factory system will continue, and no doubt be 
extended, for the supply of the common necessaries of 
life, but the applications of electricity and other methods 
of obtaining motive power will enable large numbers of 
small industries to be earned on m country districts 
Thu, movement will ultimately bring about a society of 
intemted labour, which will alternate the work of the 
fiela with that of the workshop and manufoctory In order 
that the evils ansing from unlimited competition may lx 
avoided, these departments of work will all ^ so co 
ordinated that a considerable region mil, to a large extent, 
be self contained as regards its requirement!*, and will 
produce and consume its own agncultural and manu&c 
tured necessanes of life ” 

This conclusion has been reached by the present wnter 
and some others, mainly from broad considerations of 
economy But when it is set forth in a work which pro 
fesses to trace and discuss ‘‘the evolution of industry,’ 
we expect to be shown that it is a logical and inevitable 
result of the evolution that has occurred aiv^ is now 
going on This is nowhere done, and in this respect the 
book must be pronounced a failure, although there ts 
much in it with which every fhend of progress and every 
student of social science must heartily agree 

Alfred R Waliacb. 
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MA VAN HIEROGL YPHJCS 
A Prtmtr of Mayan Hteroglypktct By Daniel G 
Bnnton Publication of the U ni versity of Pennsylvania 
Senes in Philology, Literature, and Archanlogy, virf. 
Ill No 3 (London Ginn and Co ) 

A ll who are interested m Amencan arch^logy (and 
especially those who do not read German) must 
feel greatly indebted to Dr Bnnton for his “ Pnmer of 
Mayan Hieroglyphics, for in this little book he has 
brought together the result of work done dunng the last 
few years in Amenca, England, and Germany, and his 
own extensive knowledge of the subject of which he 
treats gives the highest value to his selections and his 
comments 

That there has been a distinct advance made all along 
the line cannot now be doubted, and material for study 
has not only increased, but has been made more generally 
available to the student 

Dr Bnnton divides the Maya inscnptions into their 
three elements mathematical, pictonal, and graphic, 
and proceeds to review them in that order He first de 
senbes Prof f orstemann s interesting investigation into 
the Maya notation for the higher numbers, and then 
enumerates the vanous div isionsbf tiflle in use amongst the 
Mayas, and points out that the bnnging of these irregular 
numbers into unison with the lunar and stellar years is 
the difficult task which lies before the investigator 
“ We need not search [in the inscriptions] “ for the 
fects of history, the names of mighty kings or the dates of 
conouests We shill not find them Chronometry we 
shall find, but not chronicles , astronomy with astrological 
aims , rituals, but no records Pre Columbian history 
will not be reconstructed from them 1 his will be a dis 
appointment to many but it is the conclusion toward 
which tend all the soundest investigations of recent 
years ” 

Whilst dwelling upon the elaborate and careful re 
searches of what may be called the astronomical school 
of investigators, Dr Bnnton does not fail to give in 
instance of how for they differ from their nvals, by quot- 
ing the explanation given of a cert tin senes of figures m 
the ‘Codex Cortesianus ’ which, in agreement with 
t orstemann, he supposes to represent the position of 
ceitam celestial bodies before the summer solstice, whilst 
Prof Cyrus Thomas says of them, “ It may be safely 
assumed that these figures refer to the Maya process of 
making bread ” ' Such differences of opinion would 
seem to indicate that the study of the inscnptions has 
not yet emerged from the stage of guqss work, and to a 
great extent this is undoubtedly the cose , but it is satis 
Cictory to mark how the happy guess work of the last few 
years, and the cnticism it has provoked, has led to a solid 
fbun^tion of ascertained fact from which a fresh start 
can now be made 

Under the Heading of “ Pictonal Elements,” Dr Bnnton 
gives us a list of the Maya gods and their attnbutes, 
gathered chiefly from old Spanish records Regarding 
some of those deities, he hu alredAy published some 
interesting studies m “Amencan Hero Myths’ He 
then proceeds to discuss the cosmogony of the Mayas, 
and m the following pages deals with the pictorial repre- 
sentations of the Maya divinities, refemng continually to 
the list pubhsbed m 1893 by Ur bchellhas in the AoU* 
tekrift tUr JMttoltgtt 
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Student!) appear to be now fairly well agreed about the 
order m which the glyphs are to be read, and on the 
identihcation of the signs representing days, months, and 
some of the other divisions of time , but there still remains 
for ronsidcration a large number of glyphs to which the 
most vaned and contradictory interpretations have been 
given 

The most essential qualification for a student of Maya 
inscriptions is without doubt a thorough knowledge of the 
Maya linguage as it is now spoken in Yucatm Dr 
Bnnton, who is a distinguished philologist has doubtless 
learnt all that imperfect dictionanes and grammars can 
teach him, and on that account alone would hold a fore 
most position in the investigation But the only wa) to 
acquire the special knowledge which is now so much 
ne^ed is a prolonged residence in Yucatan itself, which 
can be reached m fave days from New Yoik , and it 
would be good news should we hear that Dr Bnnton has 
used his great influence in persuading some of the well 
endowed universities or colleges in Aintnca to establish 
travelling scholarships for the stud} of native Ametican 
languages, and had placed the Maya language first on 
the list 


OUR BOOK SHELF 

Harrow Buftnfites and Mo(kt Vol 1 By J L Bonhote, 
M B O U , and Hon N C Rothschild, F L S , !• Z S 
8vo I’p XI and 95 Plate (H irrow Wilbec, 1895 ) 
Al the present day, n ituial history reteivcs consider tbie 
encour igement at our Urger public schools and colleges, 
many of which now boast a Natural History Society of 
their own, and publish a journal of their own The 
naturalists of Harrow School have struck out a bolder 
path, and ha\ e begun to issue a senes of manuals of then 
local fauna, of which this is the second, the first, by Mr 
Barrett Hamilton, hiving been devoted to the binis of 
Harrow 

The volume before us includes the Macro Leptdopitta 
to the end of the Noctua, and is illustrated by a useful 
plate presented by the Hon Walter Rothschild, repie 
senting the antennae of the three Bntish species of /no, 
the neuration of Papdto nutihaon, and the egg, larva, ind 
pupa of Vamsw cardui 1 he second volume will include 
the remainder of the Mairo L^tdoptera, and the PUro 
phondif South has been followed for Latin names, and 
Newman for English names, and the indefinite term 
“variety’ has been verv properly abandoned 
The distnct included comprises, roughly speaking, a 
radius of about five miles fiom Harrow Hill, and in 
corpoiates the notes of i considerable numbei of 
observers the majonly being connected with Hat row 
School It consists mainly of a record of localities, 
times of appearance, and habits, with occasion il notes 
on species not found in the district, or on aberrations 
As a record of the present fauna of a restricted locality, 
this little book will be of permanent value, in view of the 
changes which arc alw lys taking place in the appearance, 
disappearance, and vaiiation in distribution and abund 
ance of individual species One or two speacs which 
we should hardly have expected to meet with are in 
eluded in the hst, such as Lyctena corydin, but we are 
surprised to miss not only such species as Apona 
era/tfgt (which was common round London at the 
beginning of the century, though probably no Harrow 
records were kept so far back), but to find no FntilUnes 
recorded, except Argynnit selent, tuMrosyne, pMhta 
and Molitaa turtnta. The fondness of Famssa atalanta 
NO. 1^47. VOL. «52l 


for fruit IS noticed , and we may remark that V antiopa 
also shaics this habit with its congener 

Altogether, we have to coi^ratuUte the authors and 
the Harrow School Scientific ^lety on having produced 
a very creditable little book, and we hope that it will 
serve as an incentive to the members of other School 
Scientific Societies to go and do likewise W F K 

Hand list of /Itrbaceous Plants Cultivated in tfu Royal 

Garden!, Ktw (bold at the Royal Gardens, Kew ) 
Aboui a quarter of a century ago, the border flowei s in 
which our grandsires delighted were all but pushed out 
of existence b) “bedding plants ’ and nbbon boidcrs of 
glaring hue Nurserjmen who had good stocks of the 
older favourites found them unsaleable, and discarded 
them accordingly Then came a change, largely owing 
to the influence exerted by Mr Robinson’s publications 
“Herbaceous ’ and “Alpine’ plants weie once moie 
received into favoui, and arc piobably more numerous 
and more extensixely cultivate than ever they were 
Kew, as usual, h.is b^n responsiv e to popul ir dem inds 
In times well within the memory of the present geneia- 
tion, the plints we speak of were giown theie, as in 
other botanic gardens, in ugly gridiron like beds, an 
arrangement which might have been suitable foi stnctly 
botanical pui poses, but which was as unatti active as 
possible 

To obviate this, and to allow of the plants gi owing in 
the most natural way possible, the new rockery was 
formed, mainly, we believe, after the pi ins of Mr Dyer 
At any ritt, it now forms one of the most attractive 
features in the gaiden, and with the hames and ‘ Alpine 
House, serves excellently to illustrate this class of 
plants 

A proper cat ilogiie, of course, became necessary, for, 
unfoitunatelv the names and descriptions in the most 
popular books on the subject, aie not to be depended 
upon Jhc present publication is an .alphabetical list, 
the only infoimatiun given in addition to the nimes, 
being a mention of the botanist responsible fni the name, 
and a general indication of the native country of the 
plant 

The names of the botanical authorities are given in the 
contracted form adopted m scientific works but in a list 
of this character, winch is mainly intcncWfoi unscientific 
readers, the nimes should eithei be given in full, or an 
explanation of the* abbreviations supplied 

No fewer than ficxxj species, it appears, arc now grown 
at Kew, including, we see, as nviny as a hundred species 
of Carex 

A Manual of Book ktepine By J Thornton Pp 527 

(London Macmillan and Co , 1895 ) 

The late Prof Cayley is quoted by the author to have 
said of book keeping, " It is only its extreme simplicity 
which prevents it being as interesting as it otherwise 
would be’’ But what was simplicity to the master of 
puic mathematics is very far from being $0 to the average 
shopkeeper, as witness the testimonies of Official Re 
ceivers in Bankruptcy As Mr Thornton points out, a 
ral opinion imong uneducated tradesmen is that 
keeping was invented to conceal the focts , and 
therefore they think the least they know about it the 
higher is then code of commercial ethics This book 
will undoubtedly assist in removing such mistaken 
opinions , It IS the clearest exposition of the piinciples 
and practice of book keepmg that we have yet seen, and 
the most onmnal m design The science and art of the 
subiect are dealt with simply , the matter is arranged in 
an admirable m inner , and by subordinating details to 
pnnaples, the author has made his book worthy of the 
attention of all students whe wish to acquire a sound and 
scientific know ledge of book keeping 



August 22, 1895] 


NATURE 


389 


LETTERS TO THE EDITOR 

[Tk* EAt«r Jou not koU htmtolf rttfonstiU for ofmtom 
prtsMd by htt e on ts f ot Ub ub HtUhtr can kt mnbrtaio 
' torrotfond mtk tho tonbrt njottod 


The Univemty of London 
AfR THibEiTON Dyer now narrows hu attack to my nig 
geition that in voung on the new Charter, memberaof Convocation 
khould do so ‘ as at a Senatorial election, i c b; toting papers 
rhit seems a very narrow basis for so severe i condemnation 
The reason for this provision was, I presume, that as many 
membtrs jf Convocation are proftsuonal men, masters of 
schools &.C It Ui in many cases difficult, if not impossible, for 
them to come up to London 

The provisi in appbes, I nuiy add, not only to Senatorud, but 
also to I’lrliamentary, elections I cannot see why Mr 
Thiselton Dyer should assume that a vote so taken would 
destroy the prospects of academic study in London Th-it, 
however u not an attack on me, but on the Constituenry 
High Elms, August 17 John I ubbock 


Plant-Animal Symbtotia 

In Prof Stewart s collection at the Koyal College of Sur 
eeons there is a preparation of a mimosa which jirotects itself 
from browsing snimals by poviding in its great thorns a 
dimicile for a speaes of vicious, stinging ants I believe 
this example of plant animal symbiosis comes from one of 
the West Indian IsWds, while on the mainland of America the 
same speaes of mim< sa exists but suffers greatly from the depre 
dstii ns ( r animals, because there is no smtabic ant to c ime and 
ward them otf If my recollection of the distnbution is e irrect 
the following note of a similar phenomenon in South Africa I 
think IS of considerable interest 

In a recent tour through the Karroo, m search of the skeleton of 
the Dicynodons Icamsacrossamimosatree which here forms the 
chitf fuel, on one of the lower branches of which there were some 
very large thorns , one of these had a little oval hole bored just 
beneath the summit On breakmg it open, there issued an in 
credible number of ants considering that thev were packed in 
the space of a pair of spmes about four inches long and half an 
inch in diameter The asexual forms were of the usual two 
kinds the soldiers were about a quarter of an inch long brown, 
and very attenuated, showing very markedly the mtluence of 
surroundii^ on form , while the workers were scarcely half the 
sue of their protectors, and of a darker hue The sexual forms 
I did not see The antsemersed from the crack in a very sleepy 
manner and did not seem at w amressive , this may have been 
on account of the cold, which would affect them more than their 
relatives which live in the earth h mbedded in the soft wood of 
the stem where the two spines meet were several aphides, which 
thus were able to feed themselves on the sap of the tree and 
yet always be within the house of thtir owners In the West 
Indian thorn tree the leaves offer a further inducement to the 
ants to remain constantly near them by (aovKling at the ex 
tremity <f the leaffets little masses f a nutritious suUtance 
adapted to the digestions of thar guests , in the South Afhcan 
tree there u a mass situate at the base of the leaves, similar to 
that m the cherry, which probably serves the same object On 
returning shortly afterwards I found the anu had tKkked with 
all their cattle and I fiuled to trace theu whereabouts The 
locality was the gold fields of Spreeunfontein, m the Pnnee 
Albert distnet Ernesi H L Schwarc 

Cape Town, August i 


Deflnitiona of Initinct 

I HAVE read wth interest the abstract of Mr C W Purnell s 
paper which you published in last week’s Mafure (p 383) 1 

thmk he is in error in supposing that yoimgfairds do not afford 
us examplst of truly instinctive activities iHie way in which a 
young moDshen swims with accurate coordinatimi, before the 
down u well dry after hatching, and before it caif’Walk steadily, 
u very instinctive I would suggest to Mr Purnell dwt there 
u a wide field for observation cmen to him among his native 
birds. If he will hatch some of them out m the incubator, aud 
canfiilly note what they can do prior to expenence, aitd how 
their activities are modified by experience, he will help to solve 
some of the difficult problems of habit and instinct 
NO. 1347, VOL. 52] 


I have myself advocated a restnction m the meamng of the 
term somewhat similar to that for which he argues I shall be 
obliged if you can find space for the mvwonal scheme of 
termmology thus suggeded in Naturul Setonro for Mw 1895, 
which I have since somewhat extended and amended To bruy 
it into line with modem biol igical thought, agood deal of stress 
is laid on the question of heredity, and on the distinction be 
tween the definiteness which is congenital and that which is ac 
quired It may be premised 

(1) That the terms tonamrai and ae^ttrdaxe to be regarded 
as mutually exclusive What is congenital in its definiteness is, 
as prior to individual expenence, not acquired , the definite 
nesk that is acquired u>, as the result of individual expenence 
not coramital , 

(2) That these terms apply to the individual Whether what 
IS acquired by one individuiil may become congenital through 
ifihaitxnce in another individual, u a question of fact which is 
not to be settled by implurations of termmology , 

(3) That the term atjutrtd does not exaude an inhented 
potentiality of acquisition under the appropnate conditions 
buch inhented potentudity may be termed mnait What u 
acquired is a definite specialisation of an indefinite mnate 
potentiality , 

(4) That what is congenital and innate is tnkertnt in the 
germ plasm of the fertilised ovum 

Congcmtal movtmtnb and acitvUtts those the definite 
performance of which is xntecedent to individual expenence 
They may be performed ather (l) at or very shortly after birth 
( oHHoto), or (3) when the organism has undergone further 
development (drftrred) 


te performsince of which 


those movements 01 
IS antecedent to individual expenence 

Pkyitotoguat rhythm t congemtal (and connate) rhythmic 

movements essentuu to the continuance of oiganic life 

AtJItx rnmtmenti congenital, adaptive, and coordinated 
responses of limbs or parts of the body directly evoked by 

Kandem mtvtmttUs congenital, more or leas definite, but 
not specially adaptive movements of limbs or parts of the l^y , 
cither centruly imtia’ed or directly evoked by stimuli 

Jnslintltvo aetnitus congenital, adaptive, and coordinated 
activities of relative complexity, and mvolviiig the wdlare of the 
orgamsm as a whole speafic in character, Imt subject to vana 
tion analogous to that found in organic structures, similarly 
performed by all the members of the same more or less re 
ktneted group, m adaptation to special circumstances frequently 
recumtig or essential 1 1 the continuance of the race , often 
penodic in develojxncnt and serial m character 

tmitaitvo movtmtHb and actantus due to individual 
imitation o, similar movements or activities performed by 
others 

Jmpultt(Tyub) the affective or emotional condition whether 
congemtal or acquired, under the influence of which a consaous 
urgaiusm u prompted to movement or activity, without reference 
to a conceived end or ideal 

iHftinct the congemtal psychological impulse concerned m 
instinctive activities 

Control the consaous inhibition or augmentation of move 
meat or activity While the power of control is innate, itv 
snecwl mode of application u the result of expenence, and 
tnerttfore acquired 

Intflbginl activitioT those due to individual control or 
guidance in the hght of expenence through assoaation (volun 
tary) 

ilebve the affective or emotional condition under the in 
fluence of which a rational being is gmded m the performance 
of deliberate acts 

Dobborato acts those performed in distinct reference to a 
conceived end or ideal (volitional) 

Haitb organised groups cd activities, stereotyped by repeti 
tion, and cluH^etiatic of a consaous orpmism at any particular 
staM of Its existence 

AcfmM moMmonts, aclwibos, and acts those the definite 
performance of which is the result of individual eimenence Any 
modifications of eoiu[enitaI activftsss which result from expenence 
are, so for, awqmred 

dejnsrod antomat u m the mdividuallv modified physiologica] 
basuofthe performance of those acquired movements or activities 
whKh have been stereotyped by rectum 

C Lixivd Morgan 
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A Scheme of Colour Stonderde 

Thp coniu«K>n which hek long prevailed, and does not promise 
any immediate disappearance, m the use ^ colour names, n an 
inevitable conse(}uuice of the abaence of any definite standards of 
colour In music and form we have well estahlished and »try 
satisfactory terms to deaenbe defimte sense Mrceptluns, and it 
would be diflicult to eonceive how sre could dupenia: with them 
hut for colour perLepuons we have neither any well defined c n 
cepts for those terms which have become well established, nor any 
definite and well arran^^ system of colour terms for common 
use Thokt terms wmeh have acquired a somewhat definite 
significance art nevertheless used for a sery wide range of tana 
tion Vermdion and ultramarme, terms which have been used 
by many >f i ur best authorities on colour, for went of anything 
hrtter IS 1 basu for companson and analirus are nevertheless 
used for very variable concepts The difleience between a 
Chmese and a (lerman vermilion m pigments is very noticeable 
A Winsor end Newton rhrime yellow andaOermen chrome 
yellow differ by more than twenty five per cent of yellow 
Amdng several samples of blue pigments a still greater variation 
IS generally found When this is true of such terms whet shall 
we expect will be the case with that very much larger group of 
terms whose meaning has never reached any considerable depee 
< f accuracy as olive citnne russet, &e , or that still more vague 
but innumerable class of terms in vogue m popular usage, like 

crushed strawberry Inbyblue, ‘ashes of r>>es ‘ pexcock 
I lue ‘ hussar blue, and a host of othen> still more vague and 
Irsnulory ? 

Naturalists have been xt very great inconvenu.nce beexuse (f 
the lack of any agreement in the use of colour terms for botxnieal 
entomological and ornitholo^cal descriptions Our greatest 
American auth nty m descriptive botany is sometimes confusing 
in his description of flowers Ixiause if this lack if any stxn lard 
terms with odmitted Mgnificxnce / Mil igisls loo hive siught 
in vain for some bxsis cf agreement and the futile attempts to 
estxl lish some sueh basis of agreement xre familiar to every 
( niith 1 gist 

In xpplie 1 science and the arts the incunv enience h is if possible 
lieen still grexler inasmuch as the number of persons intereste I 
IS larger And this ineonv enience is steadily increasing xs the 
revelatiins rf chemistry disclose hues m ire and mere Inllixnt 
for which new names are as constantly c lined With the rapid 
idvance of the art f dyeing the necessity of sime system ef 
colour n mienrlature becomes more and m ire imiierative 

The valu ible research if Pr f Kood has contnliutcd greatly 1 1 
our knowledge of colour, xnd that m a time when much less was 
known on the subjoa than n iw 1 he later contributions if 
Abney and Church in bnglanl have xlsi given valuable addi 
tiuns to the science of eoliur The able works if ChevreuI 
K lepig and \ on Beiot 1 ire als i important contnbuti ins t« the 
suhiect Above xll the niisterly works of Helmholtz, Ilenn^ 
kuhne, and Carpentier are most valuable contnbuti ms upon this 
subject 

But while these have given the greatest help to our under 
standing of the nature and relations of col or none of them 
has given any soluti in to the prol lems just now hinted at No 
system of colour nomenclature has been offered, nor any set of 
culmr standards jiropiwed 

It wxs m view of these difficulties that the wnter proposed 
about twelvre years since, while connected with the bpni^eld 
Maswchusetts, Hijj^ School os teacher of physics botany and 
soology that a senes of colour standards, liaaed on the hues of 
the s^r spectrum, and selected by a consensus of coliur ex 
perts, should be adopted as a foundation of all our colour 
work, and cwecAlly tnat its use in all educationxl work be made 
the means of establishing a better and more accurate know 
ledge of colour This proposition was received with fovonr 
from the first by those to whom it was mentioned, and on 
attempt was soon made to put the scheme into material form , 
but the difficulties which lay m the my of produang any pm 
mentary hues which could in any adequate d^ree represent tiw 
hues of the solar spectrum were so gnat, that very httle progress 
was made for several years 

The mve theory of light long ago establidied the fiut that 
vifaeatioiu of anaunost mfinite variety of mve length m the 
lummifinous ether impinge upon the human retina and produce 
the effect which we call white light From these we may select 
any mve Img^ we please, and giviiig it a name, have a colour 
os accurately foced os any musicM note or geometrical form The 
desiraUhly of such a definiteness m the terms which describe 
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colonr all will immediately recognise It is not necessary that 
a large number of thus accurately fixed colours should be mode 
the basis of colour nomenclatun, for then the eye could not 
distinguuh between the colours selected Every eye can, however, 
unless it be colour blind, distinmush six well marked odoura in 
the solar spectrum for which then, are well recognised names 
The theory of three pnmary colours from which all the other hues 
of the sjxctnim an. denVed is no longer possible with the- 
present km wledge of the laws of light and the almys question 
able indigo of the rainbow is no longer recogrased w one of the 
distinct spectrum colouta As a matter of practical convenience 
we mxy select any number of colours which u found to be 
desirxblt for standards if only thiv are iccurately defined This 
has been done for the ux commonly recognised spectrum colours, 
red orange yellow green, blue and violet 
To obtain the agreement of six or eight persons well skilled 
in the nse of t lours as to exactly what portion of a projected 
spectrum of eight or ten feet long should be scleUed for each 
standard was a much less diffacult task than would first have been 
suj^xised It was f und that very great unanimity of judgment 
prevailed when the rimpanson was mxde The portion of the 
speetrum having been selected for each colour two other things 
yet remained to be done 1 hcse were very important factors of 
the proposed scheme 

hirst of xll the isxct location of the arex must be determined 
Ij careful measurement of the wxve length of its eentre This 
w vul 1 make it possible to xseertam or rel xate the standard m 
any pul of the w irld without any material representation of the 
col ur designated m other wonls this makes p ssible the use of 
the designated cil ur as one of a series of universal standards 
To render any set f standards of most permanent and wide 
value It IS desiral le that it be adopted V somebody whose 
authority will be ginirxlly recogmsetl In the case of standards 
of measurement the Government establishes standxnis m the 
interests f commerce xnd equity In m >st other cases some 
learned society idopts the standard, and thus gives it the benefit 
of us vvn xuih nty The \mencan Metrological Society has 
vpp mle I a mmiUee with instrucUc ns to rep irt a recoranienda 
tion fir the establishment of six standard colours The endorse 
menl of such a society would go far t iwanl the establishment of 
any seheme of c k ir nomenclature if the scheme be a practical 
ne With )ut the element of iiracticabihty ne authority ctuld 
make such x scheme of any value 

\fter several years of carefol stu ly f the practical problems 
inv Ivcl especially the relations of the colour standanU to one 
another it was found that to select any particular pigment as 
lie of the slandards xnd make the scheme adapt itself to this 
as a standard wxs not only unsaentific but unpracticable The 
stxmlxids if selected with a view to jiractical or artistic purjxises, 
and most < f all with the hope of making the scheme of Muca 
li nal value must lx.xr a relation to one another not unlike those of 
the musical seale It must he possible at least that the union of 
these standards should produce the intermediate hues of the solar 
spectrum in colour if not m punty After mueh eon. six standards 
were selected an 1 at once put to practical use This was as 
early as 1884 The exact measurements of the wave lengths of 
these slandarils were published m A nu e for June 9 1893 The 
values there given were as follows Ked 6587, orange 6085, 
yellow ^793 green 5164, Uue 4695, violet 4310 m ten millionths 
of a milhmetre 

These measurements are for the centre of an area of the solar 
spectrum represented by fifty of the same units A measure 
ment differing from either of these by twenttr or twenty five 
would hardly vary to a degree to be perceptible to the tnuned 
eye, mKh lets 1 1 the ordioary eye There is, however, a very 
great variation in different perts of the spectrum In the orange, 
yellow, and green where the change is rather rapid, a small 
difference is vetj readily perceived while in the red at well as 
in the blue and violet the same diflference would be scarcely 
noticeable 

To Mr Milton Bradley, of Springfield, Massachusetta, is due 
great credit fur first undertaking to put this idea of tpectrum 
standards into ptacUcal working material When the idea was 
first propoeed he was largely engaged in the manuiheture of 
coloured pepers fof educational purposes and he at once under 
^k to reproduce the spectrum coloun m hueducationat papas. 
The task proved no easy one, notwithstanding the great aavance 
v^ich the ducovery of the tniluie dyes in the pco 

duction of bnlluuit coloun It was only with the utmost per 
Msteney that Mr Bradley was able to accompbsb the task wruch 
he had voluntanly undertaken After long and repeated ekpen* 
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good Tc p r o dnetioni of tte huet of the sobr speetnim Thew 
pepen have now been lued for veveial yean very extennvely 
In kindergarten and primary school work, and th^ are an im 
portant means toward the education of a new graeration of 
atudentt to a true conception of colour, a more careful use 
of colour terms, and a sharper discernment of colour percep 
tions 

At a meeting of the Society of Amenean Naturalists held in 
Boston, December 31, 1890 , 1 read a paper in v^h was given 
a more elaborate cvrying out of the scheme which I had pre 
vioukly proposed 

In order that any fixed scheme of colour nomenclature may be 
of some practical value it must, of course, be readdy understood 
liy people of only ordinary mtelligence, and must be coimlclc 
enough to meet the ordinary wants of everyday life There 
must be something that is so completely fixed as to be perfectly 
trustworthy for present and future needs 

In the solar spectrum we have an invariable source from which 
to derive our spectrum standards, and upon these the whole 
scheme is to be Msed 

Since, however, the six spectrum standards do not mve a wety 
cstLnuvL r^Jierteire fir common use to say nothing of the needs 
of the more artistic it was proposed to mtroduce Mween each 
two spectrum standards two intermediate hues to be formed by 
the umon of the two spectrum standards in defimte proportions 
Thus between orange and red would be introduced an orange 
red and a red orange In the former red would predominate 
while m the latter orange would be more prominent Inasmuch 
as these hues are only intended to he combmattons of the 

r rum standards it is not necessary or even perhaps desirable 
these hues be absolutely fixed If however, this is desirable 
in any parUcular case it can he accomplished in a manner whuh 
will be indicated subseijuently In addition to the two hues in 
traduced between each two standards it is also necessary to use 
a violet red and a red vi ilct (or bwo purples, a Rddish purple 
and a violet purple) to represent the actual combinations which 
swcur in nature 

It u also very desirable that the standards be produced in 
some material form m order that it be of aiw practical value The 
task of reproducing the brilliant hues of the solar spectrum in 
pigmentary material or in glass is much more difficult than one 
not acquainted with the matter would suspect It would not be 
difficult to seleet well known pigmenU and then determine the 
wave length which most nearly corresponds to the hue if the 
pigment , but any number of such selections would n it form a 
symmetrical senes of colour standards The colours for such t 
scheme being selected and their wave length determined, the 
other and more difficult problem is that of finding some com 
bination of pigment which will reproduce it This task of 
reproducing the spectrum hues was a very difficult one It is 
impossible to reproduce some of the spectrum colours with the 
orumaiy pigments either in hue or in quality 

\lm^ at the very outset of this work in colour it was found 
that It would be necessary to depend upon the somewhat fugitive 
amline colours for some of the standards as the only colour 
material which would approach the spectrum hues m brilliancy 
The difficulty of keeping the standards up to tone so to say 
while using somewhat changeable material, is a senous incon 
venience but not an msupera& bamcr WiA the solar spectrum 
recognised as the source to which we must always jro to correct 


with the marmn graduated into one hundred degrees, is placed 
b^ind the emoured discs and the sectors adjusted as dwred 
As the red has the lowest value, more of the red disc must be 
exposed m order to produce an effect equal to that produced by 
the orange If it is desired, therefore, to introduce taro hues 
between red and orange, we must still more increase the pro 
portion of red in the combination which we wish to be most like 
the red tor our orange red we may use 70 per cent of red and 
30 per cent of orange snd for our red orange 50 per cent of red 
and 41 per cent of orange By making a sesje (ff laluu for the six 
standard hues, we may combine them in the manner we have just 
illustrated and form two hues between each of the standards, and 
two mon, by combining red and violet These twelve hues, 
with the SIX standards give a sufficiently large vanety of huts 
fir pmctxxd purposes 

1 or purposes of colour education, however, it must lie borne 
in mina tw pure spectrum colours are not often seen either in 
nature or art Anil while it is very important that the student 
should be taught the spectrum colours at the outset of his educa 
ti>n in order to establish s ime accurate knowledge, denved from 
the only source of accuraey the solar spectrum, it u also im 
portant that he should bec^e fiumbar with the effect produced 
by the mingling of these spectrum hues with the light reflecteil 
from other objects as well as the effect of shadow upon the 
eolours themselves fhe minghim of white light anth any colour 
produces a tint of that colour Thetmts are what we moat often 
see in all except the most bnibant eolours of flowers, not generally 
f the stsndanls tut the intermediate hues On the otlmr hand 
when a coloured object is seen in shadow or what is more com 
mon when the coloured surface u so irregular as to reflect here 
colour and there give n i reflection, the effect is to produce a 
shade of the colour In foli-ige the prevalence of shades u the 
rule whether we eonsider the individual leaves or the masses of 
f lisge A km wleilge of these effects is best acijuircd by the 
use of a very few tints and sh ides of each hue Any convenient 
number of tints -vml shades can of euurse be designated but s 


comixnations of red sod violet, two tints and two shades of each 
if the pure col xirs thus giving in ill a range of ninety different 
modifk^ons of c dour With these are used black and white, 
toeether with a vanety of greys. The facility with which young 
children learn to distinguiM and designate colour is really quite 
surnnsing 

But a still larger projxirtion of the colour effects of nature and 
ut than those produced from either tints or shades are the 
result of both light and shadow combined with odour This 
effect has been well eniugh desenbed by the term bre ken 
coliur In order to acquire femiharity with thu effect, it is 
desirable to use a senes >1 broken stmdards, if not also of the 
twelve intermeduue hues These should be made, as should also 
the bnts and shades, )y using jiroportions which take into 
•uesunt the value of the eolours, and, above all, the proporbons 
of white and black useel should be such as to avoicf dekroymg 
the characteristic effect of the colours I ach of these broken 
standards may have its tints and shades like the standards them 
selves by increasing thi amount of white or black which is 
combmed with the colour 

But perhaps the mist interesbng pomt in conneebon with the 
introduction of definite colour standards will be the poisibihty 


t desuaUe thing now to be accomplished uthe discovery 
of some permanent colour material in which to reproduce the 

r trnm standards Some convenient form of tablet would 
be produced which could be supplied to all who are willing 
le themselves with it, and to these all ouestions of colour 


then be produced which could be supdied to all who are willing 
to provide themselves with it, and to these all questions of colour 
would be referred The Stamfords thus establidied, the mter 
mediate spectrum hues are determined by them 

Now, by the use of the Maxwell discs in the standard colours 
desenbed above, we may fix upon defimte proporbons of each 
whidi we will use for anv other hue If, for example, we desire 
to introduce betw e en red and orange two hues, we must first of 
all know something of the refoUve effect of the two coiourt, and 
combine them in inverse proportion to what we we accustomed 
to call the value of the calonrs. The cedour udneh has the lowest 
value will reqmre to be used in larger proportion than the other 
In thu case we msy take a red andean orange due and put them 
together m the manner above desenbed For eonvemence of 
measurement, a due just a bttle larger than the cnlonred discs. 


with standard which can be accurately fixed u thu pustibk 
The use of such terms as vermibon, emerald green, ultramanni, 
chrome yellow, and similar terms as a baau of colour analysu is 
exceedufly impracticable, since even these terms, although by 
fiir the most denmte terms in common use, are quite too vsnable 
to give results which can be of any real value b or the sake 01 
convemance, the first letter of each colour u used as the symbol 
of the rolour in all formula; in which the analysis or composition 
of colour u expressed N is used for bfork, to avoid the 
rewtibon of B which u used for blue 
The folldwuig formnbe will ilhutrate the practical application 
of the idea and the value of the sp^ram standards m determin* 
ing the cosiposltion of colours They will also be of interest as 
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<)ho«ing the aiupbctty of the propoied nomcnclmtute and method 
of expreMuig the reeults of analjm 
The fint lenet illuatratei the vanabihty of the pigments used 
by aTtuts. These analyses aie made by Mr Bradley 
A Winsor and Newton “cumabar green” gi\es— Y 14, 


Giii.N74t 

Auennanpi( 


a pigment of the same name givea— Y i24, G It. 
W a. N 74i 

A Winsor and Newton “ light red " gives — O 34, N 76 
A German pigment of the same name gives— O 18, N 83 
A Winsor and Newton “chrome yellow" gives — O i9, 

Y 71 

A (>erman pigment of 
N 30 

A Chinese vermilion { 


-O 35. ' 45. 


A Chinese vermilion gives — R 77, O 33 
A yellow ochre gives— O 34, Y 3^ N 53 
An Indian red gives — K 74. O IJt. N Jj 


X " gives R 14, \ 19, 
colour called “emerald’ is — G 31, B 3, 
“crushed strawberry ’ gives— R 55, O S. 


. 17*. N 75 

An emerald green gives— G 63, B 14}, N 33| 

One called “chrome green" No a gives— G 16^, \ 55, 

i^e following senes illustrates the significance of the terms 
used in descnbing the colours of dress goodi. A lery wide 
range of tints and shades of the colour which is the basis of 
each term will often be designated by the same name 
A sample of goods called “ icni ’ is — O 1 1, V 13, W 18, 

Xfiother sample marked “ rauan ” gives — R 18, 5 14, W 5, 
N 63 

V sample called “ashes of roses” gives— R 8, \ 4, I4, 

N 74 

The popular colour called 
N 67 

Another popular 

N 76 

A sample called 
W 37, N II 

One having the pottic name “absinihe’ gives 35, G 45I, 
N I9t 

Another called “ Manon” gives — R 4, O 3, N 93 
A specimen of “ hussar blue ' gives this— G 4, B 15, N 81 
A sample called “ oasis ’ gives the formula — V 7, G loi, 
W 8i, N 74 

Another called “ dove colour gives— B 9, W 9, N 83 
Still another, called “ piaine ’ gives -Y Io|, t. 144, N 75 
A colour called “ Styx ” has this formula- R 94, W 3ii, N 69 
A sample of “ peacock blue giies thu — G 44, B 84. N 87 
\ brown, called " vidette, gives this — O 44, \ 3, N 9*4 
A sample of “ navy blue ’ gives — B 6, N 94 
Another of “ Turkey red ' gi\es — R 98, O 3 

Al 
theb 
Th 

Thu 

89 , and for the standard R ,,, . - 
The Flowering Quince (Cj^uia fafottua) gnes— R 95, V 

'Aewild Cmnesbill(6<niM<rMSJWa(Si/a/«w)gi\es — R28,5 66, 

W6 

The bosythia (A vtndtinma) is pure spectrum yellow 
The variations of foliage are worthy of note, and a few 
exaa^les of analyses of the colour of various leaves will perhaps 
be or interest 

It u possible that some knowledge of these vanaUons on the 
part of more of our artists might save ns some of the abominable 
greens which so often appear in paintings, otherwise of an 
excellent grade 

Leaves of the White Oak give— Y 7I, G lit. N 81 
., Apple are-V 5, G 13, W a, N 80 
„ Copper Beech give — ^R 17, V a, N 81 
„ Hemlock Spruce-Y 3. G 9. N 89 
,, White I*ioe give— Y *4, G 11, N 864 
„ White Birch give — Y 54. G Ii4> W 1, N 83 
„ Hornbeam— n54, G lai. N 83 
,. Sbagbark Hiekory-Y 44. G 94. N 8^ 

With discs made in the spectrum standards colour can thus 
be analysed and the results, exptesMd as m the examples just 
given, can be utilised by any number td persotu to determine the 
particular oohmr about whuh a statement is made As these 
discs are not expensive, and the means of rouung them very 
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simple, th^ ought to eome into very general use It u only 
necessary that they be rotated with xumcient rapidity to cause 
the colours to blend smoothly For the purposes or studying 
the harmony and contrast of colour it is desirable to have discs 
of several sues so that two or three combuiatioos of colour may 
be made upon the colour wheel at the some time and compared 

Among the piactical applications of such a scheme of spectrum 
aundaitls as that outlined in the preceding paragraphs, some of 
the most obMous are the only ones which need be menticmed m 
this connection 

A firm deahng m large quanbties of coloured material desires 
to order a stock in a pwticular colour which they have not used, 
and of which they have therefore no samples By the old 
method thty must find something as nearly like what is desired 
as possible, and then dmtate as best they can just what varia 
tions ore to he made Now they can produce the colour with 
the discs and send the formula only to their manufacturer who 
also has a set of the discs, and he “ sets im the colour ’ and 
then reproduces it m the materud desutd The gam is great in 
stxetal ways In the hrst place it sails the dealer much costly 
expenmeni to determine lust what he really wants A|mn, if 
he IS in doulu as to lust what a customer wants, he takes mm to 
his colour whtcl and ascertains what the desired colour is, and 
then communicates it to the manufiKturer The architect may 
spend much time and eflort to have his carefully planned and 
lieautiful villa painte.1 111 colours which wdl be at once in keeping 
with the style of architicture and the surroundings of the buila 
ing , but unless he lonfine himself to colours ready prepared and 
of certain Composition he is liable to extreme disapjxiintment A 
similar use of tht colour wheel with standard duics would greatly 
reduce his diffiiulties The artist who accustoms himself to the 
analyMs of colt ur effects will soon find that he is able to write 
estimated formula which wilhbe of service to him m the sub 
sequent composition of his ubseriations Above all, the child 
who IS thoroughly educated in any reheme of colours which has 
a dchnite basis snd consists pf a well selected senes of standards, 
IS starting with a most v aluable groundwork for future knowledge 
' uid practice Hence it is that the intnxluction of systematic 
I colour w< rk into the kindergarten and pnmary school has so 
much of encouragement to those who desire a reformation in the 
; use of the terms which desenbe colour jiercejitioiu Why may 
' wc not hope for the lime when a system of colour terms with 
something of the same definiteness os those used m music shall 
I lie in common use’ Surely there is need of this, and the time is 

I not fir distant when this need will so assert itself ax to bring 
ibout a revolution m our methods of colour education 
Malden, Miss , U S \ J II Pillsbury 


Globular Lightning 

On June 3 t, about 6 pro. Dr Wallis, Mr Taylor and 
myself were in our drawing room on the ground floor, takmg 
shelter from a passing storm , they were seated, and I stood five 
paces from them The doors were all closed against the storm, 
and I went out and, for cool air, opened one On returning, I 
saw a globular light, aboit the sire of the full moon, m the oir 
between Wallis and Taylor, and almoat instantly I himrd in the 
room a terrific clap of thunder like a caimon I suffered 
afterarards from acute pain down the left side of my face 
Ti^lur, who had an non headed golf stick in his hand, felt a 
twfn« op his right arm, and a sensation as of smgeuig m his hour 
Walfis felt nothing at all We all experienced a sulphurous 
smell In the oiljoming room, leaning against one comer, were 
two Martim Henry nfln m leather cases One wu untouched 
The stock of the other was almost shattered, sphnten lying 
about the room The leather covemm of the s^intered nfle 
was tom, but the metal part of the rifle quite unhurt At the 
point of the wall where tta muxxle of the shattered rifle touched 
the atall, there was a hole 5 x 34 and 14 to 3 inches deep 
The wall is of mud and plaster In the room above were two 
holes in one wall , that is, the wall above that in which the hole 
appeared below These holes were smaller than the one below 
Just below the two holes stood a wooden case, iron bound, and 
at Its foot the matting was tom up, but the floor and the case were 
untouched In the second room above, that », the room over 
that m which I had seen the globular lightning, the wall near the 
ceiling aras ciacked for six or eight feet TTus was all the 
damage done that we could find G M Ryan 

Karachi, July 18 

[The above letter was received from Mr F C ConstaUe. 
artio mw the damage desenb^ —Ed Nature ] 
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RECENT STUDIES ON DIPHTHERIA 

I T IS an acknowIedge 4 that as regards diphtheria, 
personal predisposition on the part of its victims 
plays a most important part 
We find this well illustrated by stetistics which show 
that It IS in early childhood that the majority of cases 
occur, and the heaviest diphtheria death rate is recorded 
Thus Feer in Basel found that the most susceptible 
age to diphtheria lies between the yean a and 5 
and 5 and 10, but that whilst the mortality amongst 
children attacked in the earlier period was 35 4 per cent , 
in the later period, with practically no diimnution in the 
number of cases, the diphtheria death rate fell to 7 6 per 
cent After this penod there is not only a great deefine 
in the number of cases of diphtheria, but also a marked 
decrease in the percenUge of deaths, sugrating that 
with increasing age the human system is enabled gradu 
ally to develop means of protection fhim this terrible 
disease 

That some such protective pouer must also be possessed 
to a large extent by children follows from the fact that 
with a dibease practically endemic in some of our large 
cities so many children succeed in escaping from its 
rivages for it is impossible to conceive that all those 
who have remained unscathed have never been exposed 
to infection fioim diphtheria 
Thus Flugge has worked out an interesting diphtheria 
table for the city of Breslau during the years 1886-1890, 
in which he not only confirms F eer s observations upon 
the connection between age and the diphtheria death rate 
but he also shows very clearly that even in the most 
susceptible penod of oiild life the number of cases of 
diphtnena is relatively small when compared with the 
number of children of the same age who are not attacked 
In a hat does this protective power against diphtheria 
infection possessed by many children and a Urge number 
of adults consist ’ This interesting and important ques 
tion Dr Wassermann has lecently endeavoured to answer 
by making a very extensive examination of the properties 
possessed by the blood seium denied from patients not 
sufTeni^ from diphthena, but admitted on other grounds 
to the Berlin Institute for Infectious Diseases Careful 
inquines were, moreover in every case made as to the 
pitients previous history is regtrds diphthena, and only 
those were included m the investigation who bad never 
had diphthpna 

The serum which was obtained fiom these strangers to 
diphthena was in every case tested fbi its immunising or 
protective power by inocuUting it along with a recog 
nised lethal dose of diphtheria toxin into guinea pigs the 
Utter by itself having been proved capable of killing 
these animals without exception in from 30 to 48 hours 
The results obtained were extremely interesting Out 
of seventeen children varying in age from to 11 years, 
eleven yielded serum with highly protective properties as 
regards diphthena, for all the animals treated with their 
serum and virulent diphthena toxin expenenced no ill 
efiects whatever Two out of the seventeen children 
yielded serum possessed of slightly protective power it 
being found capable of deUjing the death of the infected 
animals, whilst the serum denved from the four remain 
ing children had no protective properties whatever 
Amongst the adults the number of those gelding an 
anti toxic serum was much greater for out thirty four 
individuals the serum of as many as twenty eight was 
found to be endowed with protective properties against 
diphthena infecuon , and, as for as the investigation went 
It appeared that the possession of such serum, as well as 
Its strength or degree of efficiency was more biaiked with 
increasing age 

That people who have gone through the ordeal of 
diphthena possess such antitoxic serum in their system 
has been shown by vanous investigators, but, so far as we 
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know, Wassermann is the first who has proved that anti- 
diphthentic serum may also be possessed by individuals 
who have had no previous expenence of diphthena. 

This discovery serves to explain how virulent diphthena 
bacilli may be present in the throat of perfectly healthy 
people, without producing any bad results at all That 
such may be the case has been proved by most careful 
and trustworthy observers and that their presence does not 
engender diphthena, we must now regard as probably due 
to the possession of anti diphthentic serum by the indi 
vidual who so unconsciously has harboured them Such 
may also be, and probably is, the explanation of the 
harmless presence of virulent diphthena bacilli in the 
throats of patients convalescent ftom diphthena long 
after the disappearance of all the typical symptoms 

It does not follow however, that bemuse at some 
given time a particular individual has been found the 
nappy possessor of anti toxic serum he may, therefore, 
rashly assume that he is for ever after pr^ against 
diphthena infection 

It must be remembered that such serum is possessed 
m very different degrees of strength by different indi 
vidualb, and may vary also in one and the same individualr 
m Its protective charicter at different times 

Research has show n that people possessing only feebly 
antitoxir serum can contract diphtnena but in the ma 
jonty of such cises it is satisfactory to learn that the 
symptoms are light, and the disease is nustcred without 
much difficulty 

bo far as our present knowledge goes, it would appear 
reasonable to admit that although the possession or non 
possession of antitoxic scrum of varying degrees of 
strength may not be the only circumstance which regu 
lates the fluctuating personal disposition towards diph 
thena infection that yet it may be regarded as an im 
portant factor, and Wissermann considers pnncipal 
ciuse in deterpiimng the apparent idiosyncracies of 
diphthena infection What the mechanism may be 
whereby this inti toxic scrum is produced in the system 
IS still a mystery that it should be possessed by infants 
only eighteen months old would incline to the belief that 
it IS natural or inborn and not subject to later processes 
of evolution 

On the other hand however we have the well estab 
lishcd fact that the serum of animals which have a natural 
or race immunity to a particular disease, is wholly devoid 
of power to confer protection from this disease on other 
classes of anim tls 

This remarkable circumstance has been once more 
very clearly demonstritcd by Wassermann in the case of 
diphtheria, to which disease white rats are absolutely 
immune In order to test the character of white rat 
serum as regards diphthena infection, fatal doses of 
diphthena toxin were administered to guinea pigs along 
with such serum, but in no single case did the latter 
survive, showing that this serum possessed no anti 
diphthentic properties whatever^ and was incapable of 
protecting animals from diphtheria infection 

Thus, on the one hind we find that natural or race 
immunity to a particular disease does not provide pro 
tective serum against infection from that disease in other 
animals, and, on the other hand, that the serum of 
individuals who have never had diphthena, does provide 
in many cases such protective serum 

Now Wassermann argues from these ftuits that the 
possession of protective human serum is not natural 01 
born with the individual for otherwise as in the case of 
white rat scrum, t would be incapable of confemng im 
munity, that it must therefore rather be regarded as a 
later acquisiUon, and subject to evolution processes 

In pursuing this line of reasohiitt, Wassermann assumes 
that race Immunity fiaind to be aiiuactenstic of a parti 
cular detenphon of animal is necessanly of the same 
character m exceptional immunity confined to particular 
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individuaU of a race In the one caao it belongs to the 
whole race, whilat in the other it la poaaesaea by only 
particularly fortunate individuals of a race 
Doea not Utia point rather to the operation of excep 
tional circumstancea, in which, possibly, heredity may 
play a part? How is it that whereas tome femilies 
appear to have a faculty for contracting every zymotic 
disease, others exposed to similar condItlon^ have an 
equally charactenstii. faculty for escaping such diseases ? 

The impression is irresistible that such a foculty is 
bom with or natural to the individual 

It may be arraed that the white rat race immunity 
may also be ascriMd to the operation of heredity This 
IS uuite possible, but in the one case the immunity is 
perrected or her^ity has accomplished its work, whilst 
in the other it is incomplete and is still in an evolutionary 
stage The race immunity to diphtheria, or immunity in 
Its perfected condition, is evidently of a different order, 
and may also verj possibly have been developed on quite 
different lines, from that which we have been discussing 
in the humm subject In what this difference consists is 
at present unknown, and until we have a more intimate 
understanding of the actual condition in the system upon 
which immunity depends, or a closer insight into the 
particular agents responsible for its production we cannot 
hope to am\e at any definite conclusion 
There is however, another obstacle to a logical nccept 
ince of Wassermanns irguments as to me origin of 
protective diphtheritic serum in the human system, that is 
to Ski>, in the light of our present knowledge, for it entails 
the supposition that such individuals ha\e been subjected 
to the action of diphtheria bacilli 1 his supposition is the 

logical outcome of the bacteriological evidence which is 
at our present comm<ind on this subject Thus it has 
been found over and over again, that the serum of 
uiimals artificially andered immune to a particular 
disease, is only efficuious in affording protection to 
other animals infected with tdcniuaJly tM tame murobtal 
disease This has quite recently been carefully worked 
out by Pfeiffer, who nas shown that the serum of horses 
rendered immune to cholera is only efficacious in cases of 
infection from the cholera i ibno, and that it is absolutely 
inoperative in protecting from an infection due to any 
other vibno, however nearly the latter may resemble that 
of the cholera vitmo 

But we have seen that protective serum may be pos 
sessed by individuals who have never had diphtheria, on 
whom moreover, careful investigation has not been able 
to reveal the invariable presence of true diphtheria bacilli 
So far It must be acknowledged, then, that we have no 
working hypothesis which enables us to comprehend 
anght the cVcumstences which determine the presence 
of or control the generation of anti diphtheritic serum 
in the human system, and we are therefore powerless to 
either stimulate or dimmish its production but we are, 
however, in a position to regulate, to a great extent, the 
dissemination of diphthena virus from one individual to 
another 

It has recently been shown that children taken firom 
diphtheria surroundings, and not themselves suffering 
from the disease, in a large number of cases carry about 
with them in their nasal and throat passages typical 
virulent diphthena bacilli, and that although they do not 
necessanly themselves develop the disease, they thus 
become the dangerous earners of infection 

It IS considerM essential, therefore, that no member <rf 
a femily where diphthena has occurred, should be allowed 
to mix with others until a bacteriological examination 
has shown that diphthena baalh are absent from the air 
passages, neither are those who have recovered from 
this disease to be permitted to resume their usual qccu- 
patiotu until the absence of diphthena bacilli has been 
conclusively proved 

In Germany such systematic etaminations are rapidly 


gaining ground, and already in some of the hygienic 
institutes the practice is regularly earned out Inde^ in 
Kbnigsberg, von Esmarch has suggested that to facilitate 
the universal adoption of such precautions, the throat of 
the patient or suspect should be wiped with a sterile 
sponge, and the latter forwarded for bactenological 
examination 

The causes at present at work contnbuting to the 
generation of diphthena in London have yet to be found 

If the contraction of diphthena pnmanly depends 
upon the presence or absence of anti toxic serum m the 
human system, then it would appear that some causes are 
at work tending to depnvre the individual of the capaaty 
to generate this means of protection 

It IS difficult to conceive, and hard to realise, that the 
advance in sanitary science and improved hygienic 
conditions of the present day have but resulted in London 
in increased facilities for generating and distnbuting the 
virus of diphthena, and that so far we have proved our 
selves hopelessly unable to fathom this problem, or to 
stay the progress of this tenable malady 


REPORT or TffF COMMIT FEE APPOINTED 
BY rHh SMITHSONIAN INSTITUTION TO 
AVtARD 2 HE HODGKINS FUND PRIZES ‘ 


T HF Comniittte of Award for the Hodgkins piizes 
of the Smithsonian Institution has completed its 
examination of the two hundred and eighteen papers sub 
mitted in competition by contestant 
The Committee is composed the following members 

Dr S V Langley Chairman, ex officio. Dr O Brown 
Goode, appointed by the Secretary of the Smithsonian 
Institution Assistant Surgeon General John S BiUings, 
by tbe President of the Nation il Academy of Sciences , 
Prof M W Hamngton. by the President of the American 
Association for the Advancement of Science I he 
!■ oreign Advisory Committee, as first constituted, w is 
represented b\ M J Janssen, Prof T H Huxley, 
and Prof von HclmholU and after the recent loss of 
the latter, Dr W von Berold was added After con 
sultation with these eminent men the Committee decided 
as follows 

First pnre, of ten thousand dollars, for a treatise 
embodying some new and important discoveries in regard 
to the nature or properties of atmospheric air, to Lord 
Rayleigh, of London, and Prof William,Ramsay, of the 
University College 1 ondon, for the discovery of argon, 
a new element of the atmosphere 

The second prize, of two thousand dollars, is not 
awarded, owing to the ^lure of any contestant to comply 
strictly with the terms of the offer 
The third prize, of one thousand dollars, to Dr Henry 
de Vangny, of Pans, for the best popular treatise upon 
atmosphenc air, its properties and relationships Or de 
Vangny s essay is entitled “ L Air et la Vie ’ 


(Signed), S P LaRguey, 

G Brown Goode, 

4 ohh S Bilungs, 

1 W Harrington 


SUPPLi.MrNTARY RPPORT OF THE COMMITT>E AP- 
POINTED BY the Smithsonian Institution to 

AWARD THF HODOKINS JUND PRIZES 
\fter having performed the function to which the 
Committee was called, as announced by the arcular 
of the Secretary of the Stmthsonian InstituDon, dated 
Match 31, 1893, which function did not include the award 
of any medals, there remained several papers to niduch the 
1 Cooaiiiuciued I y Dr S P laushT SMrSttry SaaRnonfaui ImdaHioa. 
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Committee had been unable to gi\e any pnte, and to 
which they had felt desirous to give some honourable 
mention, on their representing this to the Smithsonian 
Institution, they had been commissioned to do so, and also 
to give certain medals of silver ind bronie which had 
been subsequently plated at their disposition 
The Committee has decided that honourable menUon 
should be made of the papers, twenty one in number, 
included in the following list, which also gives the full 
names, titles, and addresses of the authors, and the 
mottoes or Meudonyms which in four instances were 
employed To three of the papers a siher medal is 
awarded, and to six a bronze medal 

Htnourabk Menttau wilA Sifotr Hftdal 
Mr A L Herrera and Dr Vergara Lopez, of the city of 
Mexico “ La Atmosfen de Us iTutudes y el bienstar del 
horabre 

Mr C L Madsen (“ Geo ), llelugor, near Copenhagen 
Denmark 

Mr I A K Rnvell of London \ ice-Prendent of the Royal 
Meteorological Soaety of (,reat BnUua “ The Atmosphere m 
Relation to Human 1 ife and ‘ Health ' 

HotuuraiU Menttau with Bronte Medal 
Mr F Deberauz J)ex and Mr Maurice Dibos (‘ Spes ), of 
Rouen, Frantt “ Ftndes des t jurents aeneni uintinentaux tt 
de leur utilization par des pkrostats tong coumers 
Dr O Jesse of Berlin, Die leuchtendon Nachtwolken 
Dr A I oewy, of Berlin Untennehungen llher die 
Kes]uiation und urkulotum unttr itnlllnnler und lerdicbteter 
SauerstofUrmer und saueistoffreicher Luft 

Mr Alexander MeAdle ( Dalgetty \ at Washington 
‘ The known properties of atmospheric air considered in their 
relationships to research in eiery department of natuial science 
and the importance of a study id the atmosphere considered in 
Slew of those relationships the proper diaction of future 
reseoreh in connection with the impmections of our knowledge 
of atmospheric -ur and the conditions of thil knowledge with 
other sciences 

Mr Hiram S Maxim, of Kent EngUnd “ Natural and 
Artificial I< light 

Dr Fian/Oi^nhcimer and Di Carl Oiinenheimer ("E pur 
M niuove ) jf Berlin German) Ueber atmospharische 
luft, ihre Eigenschaften und ihren Zusamroenhang mit detn 
menschlichen I eben i 


Mr E C C Baly, of University C ollege, London " The 
decomposition of the two constituents of the atmosphere by 
means of the passage of the electric zpxrk 
Prof F H Bigmow, of Washington “ Solar and Terrestml 


Dr P J B Cordemi, of Washmgion — " Hypsometry 
Prof Emile DucUnx, of the French InsUCute, lUiu, France 
“bur lactmom^e atmosph^nque et snr U consbtution 
actinique de 1 atmosphere ’ 

Prof Dr Gieseler, of fionn Germany “ Mittlere 
Tagesteroperatnren von Bonn, 1848-88 
Dr Ludwig Iloavay son Na^ Usova, Professor m the 
Royal Joseph l^lyteehiuc School, Budapest, Htnary “ Ueber 
den unnuttelbar oxyduenden Bestandth^ der 1 uft ” 


Dr A. Mageten, of Chnstianu, Norway “Ueber — 
/u s a nunen hang und die Verwandschaft lier faiologuchen, 


Denmark “ The Use of Kites and Chaum] Air 
ohservug the Velodty of Winds, etc 
Surgeon Charles Smart, of Washington* “An Essay 
on the Propertic*, Constitution vid Impurities of Anno 
spheric Air, m reUtibh to the promotion of Health and 
Loogevita'’ 

Dr F VUuk, of die Faculty of MediciM Bordeaux, 
France “Dfeo u v er te d'une nouscUe et unportantc propnet^ 
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phystol^^ue de lAir atmosphfnque (action hfmatogene 

(Signed), S P Lanciey, 

G Brown Goods, 
John S Biiiings, 

August 9, 1895 ” ^ Harrinoion 
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THE PER ’^E IDS OF 1895 
'T'HE conditions have been very unfavourable for the 
observation of this meteoric display The moon’s 
presence in the firmament oveipowerra the smaller 
meteors, and unfortunately the weather was very un- 
settled, the first half of August being notible for its 
frequent rams and clouded skies 

It wu, intended to obtain Mime observations at the end 
of July before moonlight interfered, but the attempt 
failed It several stations On luly 35, however, Prof 
A S Herschel, at Slough, availed himself of a pretty 
deal interval between iih and ish 40m to witch for 
Aquands and early Perseids He found meteors lather 
bright and plentiful, and the chief radiants in Cassiopeia, 
Camelopardus, Perseus, Aquarius, and Capneomus At 
iih 33im in Aquand hnshter than Jupiter was recorded 
in 1 position 1 few degrees north of the head of Diato, 
and It iih 55m a bright Capneomid, equal to Jupiter, 
tiiverscd a long slow eoiine from the north east legion 
of Cissiopeia 

f)n August 2, Mr F R Blakelev, of Dewsbury, 
watched the sky from iiih to u^h ,ina observed thirty 
one meteois, of which seventeen, or slightly more than 
one half, were Perseids w ith a ridiant about y in diameter 
it 15J + 53” Mr Blakeley regards the decimation as 
r ither uncert un , it is probably 3° S of the real position 
The bnghtest meteors seen were Perseids , very fine ones 
were noted it I3h 33m ind I3h 45m 
On Aui,ust 7, between loh and I3jh , some meteors 
were obsetved at blough, Bridgwater, and Bristol Prof 
Heischel at the former place found them very scarce, 
however, for though the sky was quite cleir from i6h 
50m toish only four meteors were detected Mr Corder, 
at Bndgw ater, noted twelve in a watch of 2J hours Three 
or four of the paths indicated a good radiant at ij Peraei, 
but others seemed to come from just below y At Bnstol 
the writer recorded seven meteors in ifh , ind of these 
hve were Perseids with a radiant at 41° -j- 57°, which 
agrees with the usual position on August 7 Three 
meteors were observed at more than one station, and the 
particulirs are is follows 

loh 12m —A swift, stre ik leaving meteor of 2 3 mig 
nitude observed at Bridgwater ind Bristol Height at 
beginning 43 miles over Bromyard, Hereford, and it 
disappeared at an elevition of 28 miles near Gnckhowell, 
Breeon The real length of path was 41 miles, and the 
, earth point at Barnstaple, Devon The radiant was at 
45“ + 4 /’> so that It was not a true Perseid, but a member 
of a well known eontemporary shower near a Persei 
iih 4m A fine moderately swift meteor variously 
estimated as first magnitude, equal to o Lyrte, and Jupiter 
by observers at Hndgwater, Slough and Bnstol re 
spectively Height it beginning 74 miles, at end 45 
miles Hie meteor passed from above Newport, Mon , 
to OcUygaer, Olam Real length of path 33 miles 
Earth pomt 5 mites north of Pontardawe Radiant at 
333 * + 36® m the south region of LacerU 
iih 29m — ^A swift, streak-leavmg meteor of second 
magnitude observed at Bridgwater and Bnstol Height at 
bemnning lo? miles over Stratford on Avon, at end 63 
mfles over OWbury on Severn Real length of path 64 
miles Earth point near Chumleigh, Devon Radiant 
at 38* -f $ 7 *) so that the metepr was a true Perseid 
On August 9 Mr Corder, at Bndgwater, watched from 
loh }4in. to I3h 4Sm , and saw about 30 meteors, nearly 
all of which were Perseids He found the radiant in 
definitely marked A certain proportion of the meteors 
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observed agreed with a centre at 43° + 57% but others 
were directed from Persei, and others again from the 
cluster at X Persei On August 10 the writer, at Bristol, 
watched the eastern sky from i3h 46m to i5h 17m, and 
saw 19 meteors of which 17 were Perseids from a well 
defined radiant at 45° + 55° This is about 3° S of the 
correct place More meteors would have been seen but 
for the interference of passing clouds 
On August II, between idi and tih at Bristol, 
11 meteors were observed, including 7 Perseids with 
radiant at 44*+ 58° Clouds were again very prevalent, 
and greatly restricted the view 

V On the same night. Prof Herschel, at Slough, had a 
clear sky from ph som to lalw, and mapped twenty six 
meteors, a great majority of them being Perseids Many 
of the meteors were bnght, and Prof Herschel regarded 
the maximum frequency as occumng on this date 
“Besides Perseids, a few bnght metoors diverged from 
Pegasus, Pisces, and the head of the Lynx A pseudo 
radiant (probably) of the Perseids presented itself at 
46” + 634'’ But the body of the Perseid radiation is 
very scattered — only the tail end of the shower being here 
ret orded very likely— and a large area enclosing y, r, q, 
X Persei and H, B, C, D Camelopardi with its centre at 
about 43° + 58“, near # Persei, is the best approximauon 
that c in be gathered from the tracks registers 
A fourth magnitude meteor, moving swifUy, was seen 
at loh 7m both at Slough and Bnstol Height at 
beginning, 78 miles , at end, 63 miles It passed from 
over Brackley (Northampton) to tamngdon (Berks) 
Real length of path, 30 miles , earth point, 10 miles south 
west of Portland, Dorset The radiant was at 48° + 60°, 
the meteor bein^ a true Perseid 

from the various reports already received, it appears 
certain that this year's dtsplaj iias been far from pre 
senting a conspicuous chiracter This has probably 
not proceeded from any special weakness in the shower 
Itself^ but from the unsuitable ( ircumstances which have 
attended its return Moonlight is a most serious obstacle 
in the way of meteoric work, and when, added to this, 
the observer is confronted with skies more or less clouded, 
the chances of success become very remote But, in 
spite of these untoward conditions, the shower has by 
no means passed unobserved , many of its bnlliant 
meteors have been recorded, and the radiant point has 
been determined on several nights Some of the chief 
contemporary systems have made their presence known 
by some fine objects, and the results on the whole may 
be regarded as very satisfactory 

W I Dennin(> 


yomr TOMES, FRS 

A nother of the small band of histologists, who took 
up the subject when the field was almost untrodden, 
has passed away, at the age of eighty 
Sir John Tomes, after serving an apprenticeship to a 
medical man at Evesham, came to London in 183^ and 
entered at King a College and at the Middlesex Hospital, 
being at the former a class mate with the late Sir Wilham 
Bowman, with whom a life long friendship thus bmn 
For two years (1839 40) he resided in the Middlesex 
Hospital as house surgeon , and even at this early stage 
in his career his attention became turned towards the 
histoWy of bone and teeth, and we find him feeding a 
nest of young sparrows and a sucking pig upon madder 
From a somewhat fragmentory diary wnich he kept, wc 
find, too, that he then bought from Powell (afterwards 
Powell and Leland) a microscope, and that he was often 
his evenings with Bowman, Quekett, Kiernan, 
penter, and Edward Forbes 
an eariy member of the Microscopical Society, 
and over a long senes of years bis contnbutions to the 
histology of the hard ussues were numerous Amongst 
NO. 1347. VOL. 52] 



his more impoitant papels in the Pktl Tnau were 
those on bone (in conjunction with the late Campbell de 
Morgan), on the dental ussucs of marsupuls, of rodents, 
and upon the structure of dentme, this last esUblisbing 
the existence in dentine of the soft fibnls, ever since 
known as “ Tomes fibnls ” 

Like that of his friend Bowman, almost all of his work 
has stood the test of time, and to this day remains undis 
turbed A strong bent towards mechanical invenuon led 
him, while still house surgeon, to revoluUonise the con 
struction of tooth forceps, which thenceforward supplanted 
the old “ key instrument and at the advice of the late 
Sir Thomas Watson, he determined to devote himself to 
the practice of dental surgery, in which the busiest years 
of his life were spent 

Dr Morton, a dentist of Boston, Mass , having intro 
duced the use of ether in 1846, we find from Sir Johns 
diary that he was early in the field as an experimenter 
with this mEesthetic After sundry experiences with 
it for tooth extraction at the Middlesex Hospital, some 
successful and some not, we read “Gave ether to 
Arnott s case of lithotomy eight minutes, and insensibility 
cime — the operation then commenced and lasted twelve 
minutes (jan 14, 1847 ) And after notes of many ad 
ministr itions “ Gav e ether to eight patients for operations 
with great success Earl of Cadogan (a governor of the 
hospital) and many others present ’ (Feb 33, 1847 ) 

His lectures on dental physiology and surgery were 
perhaps the first in which the subject was treated from a 
true scientific standpoint, and when published became 
quite a chssii Hut it is curious to read m his diary a 
resolve that he really will not dehver any more lectures 
unless he has a class of at least six students 

In 1883 the College of burgeons, exercising their nght 
to confer honorary fellowships of the Cdlege, elected 
Sir John Tomes and the late Prof Huxley 

In 1886 he obtained the honour of knighthood, in re 
cognition of his great services to the cause of dental 
education, and to the establishment of a dental diploma 
and Its recognition bv Parliament, his unbroken success in 
all that he undertook, being largely due to his excellent 
business capacity, and to the resect, trust and liking 
which he inspired in all with whom he came in contact 


NOTES 

Ws understand ihst a Civil List pension of /'soo has been 
granted to Mrs Huxley 

The following have been elacteil Associates and CorretpondenU 
of the Reale Accademu da Lmcei —National Associates, Prof 
I luciam and Prif G Tiziora, Correspondents, Prof E 
Ceiaro, Prof A Kicco, and Prof Carlo de Ste&ni horeign 
Associates in Mathematics, Prof C Jordan and Dr G Salmon , 
in Astronomy, Prof Simon Newcomb , in Physics, Prof H J 
Wild , in Morphology, Prof A XoUiker 
The following are amiS| the recent appowtments abroad — 
Dr R Behrend to be Professor of Cheonstry in the Technische 
Hochsehule of Hanover , Dr \ ^lefert to be Professor of 
Forestry at the Technische Hochsehule of Klfrlsrube , Dr I 
RichaR to be I rofessor of Physics in the University of Gnefe 
wald , Dr P Staekel to be Assutant Professor of Mathematics 
in Konigsberg University . Dr O Wiena to be Professor of 
Ihysics m the University of Giessen 
RxurPR s ciRcxp indent at Welfington reports that a seven 
earthquake shock was felt at Tanpo, in the district of Tanrangm 
and at some other places m New ifealand, on Saturday last An 
earthquake wax also felt over the greater part of Peru, but 
pnnapally in the south, on Monday 
Wx learn from Dat Wittier that the efibrts which have been 
made during the last fifteen years for the re estabbsbindht of 4 
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metcOTohigical ofaaervKtoiy on (he Brocken, have at lait been 
crowned with lucceik, and, if unforeteen diBicultiet do not 
ante, it u expected that thu important ttation will be m working 
order during the coming aittumn Thit wccettfiil wtue w mottly 
owing to the lupport given to the undertaking by the Iflmttry c f 
Public Worthip and the Meteorological Inttitute of Berlin, and 
by the Bruntwick and Hanover tections of the German and 
Auftnan Alpine Qub There can be no doubt that obaervatiunt 
from this mountain obtervatory will be of contidetable value for 
the progrett of meteorological loence 

As already announced in thete columns, the sixty seventh 
meeting of (,erman phynicians and men of science will take 
place at Lubtek on September i6 ti at Members and vuutora 
will be received at the Town Hall on Sunday, the 15th, at 8 p m 
Business will commence on Monday at 1 1 a m in the Gymnssbe 
Hall with a presidential address, followed fay some medical 
papers At 3 p m the sections will be formed, and at 7 p m 
there will be a social gathenng at the Tivoh Among the 
entertainments of the following days, are a garden party given by 
the Senate of the tree Hansa City of Lttbeck on Tuesday, a 
grand ball in the theatre on Thursday, and an excursion to the 
lakes of hast Holstein on the Saturday Medical papers are 
announced by Drs klebs, Behnng Kiedel, and Rmdfleisch, and 
general saentific papers by Drs Victor Meyer, Ustwald, and 
others Senator Dr Brehmer and Dr Theodor Eschenburg art 
the secretaries of the meeting 

The Beard ef Trade feumal reports that an indnstnal 
exhibition, to celebrate the jubilee of the reoogmtion of Berlin 
as the capilal of the German Empire, u to be held next year in 
the Treptow Park, near that town, from May to October 
The exhibition wilt embrace the foUosnng groups —(1) 
Textile industries (a) Clothing lodustnes , (3) Building and 
engineering , (4) Wood industries (cabinet making, &c ) , (5) 
Porcetam, glau and lire bnck mdnstry , (6) Smallwares and 
fancy goods , (7) Metal industry , (8) Engiaving, the decorative 
arts and the bixik trades, (9) Chemical industry, (lo) hood 
products (mcludmg tobacco, spints, &c ) , (tl) Scientific instni 
ments , (13) Musical instruments, (13) Machine-construction, 
shipbuilihng, and transport trade (14} Applied electricity , 
(15) leather and mdui rubber industry, (16) Paper industry, 
(17) Photography, (18) Hygiene, and samlary dwilhngs , 
(19) Education and instruction, (30) hishing and boating, as 
industries snd sports, (31) Hiding and racing, aquatic sport , 
cycling, shooting and hunting, pleasure boating (33) Horti 
culture (33 German colonial exhibition , (34) Hotel and 
lestaurant trades 

The Counalof the Federated Institution of Muung Engineer), 
have had for some time under thew consideration the holding of 
meetings of the student members, and the first meetup of 
studenu was succearfUly held m the North of England district 
on August 13, 14, and ijy With aiHew to interest the students 
more especuiily m the pioceedings of the first meeting, a pnxe 
was ofie^ by the Institution for the best essay on *' The Ifrc 
vention of Acifidents m Mines ’ The prise was obtained by 
Mr Austm Kirkup, whose essay deals concisely with the com 
monest forms of mining aemdents, and sets forth the results of 
the experience of practical men on their prevention Mr Kukup 
has based hw fiwits almost entirely on the knowledge which 
practical expenenoa and ifoaervation have afliwded him, so 
hu essay possesses a real value, and we regret that pressure upon 
our space prevents ns from doing more than refer to d I" order 
that the meeting In ennnection with which the paper was pie 
pared might be of a thoroughly practical character, the mudents 
who took part in the proceedings made lengthy underground 
sisiu to the Wearmooth and b ppleton Qdhenes, and were given 
every information a* to the mode irf working, haulage, venti I 
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lation Ac practised si thiw extensive collicnes The Institu 
tion Ik to be congratulatul upon its new dtpartute, which is 
certamly calculated to yvt the students a wider knowledge of 
mining than they srould < thcrwise obtam 

We have receiied thi officml programme of the prises offered 
for 1896 by the Soculc Industnelle dc Mulhouse A prize of 
1330 fiancs IS offered fur a complete histoiy of one of the 
principal branches of Alsatian industry, such as spinning and 
weaving cotton and wool, printing woollen and cotton fabrics, 
machinery, &c The llubner prize, represented 1)> a mJdatUe 
ihoHneur and 1000 francs, is offered for the best memoir on the 
cxrding of spun textile nudenals during the period which has 
elapsed unce the list publication on the subject or for the im 
provement which in the opinion of the boaety, shall base con 
tnbuted most to the devel ipment of carding operations Similar 
pnzeh are offered for a substance which, m the colrured cloth 
industry can replace the dry albumen of eggs and is cheaper 
than this subktance and for a colourless blood albumen which 
does not colour on steaming Silver meilals and prizes of 500 
francs each are offered for a new and simple means of 
determining the amount of pnming in steam boilers for 
a new and advantageous mode of constructing buddmgs 
suitable fx colton and wool spmmng and uesiing, or the 
manufiicture of dyed cloth, naw and practical nsesrehes 
on the movement and cooling of steam in long conduits, 
a registering pyrometer for steam Ixnler fires , a memoir on 
the spinning of carded woi 1 , and for a complete memoir on 
the drying of tissues Besides these prizes, medsls of various 
grades are offered in some 140 sul^ects connected with chemutal 
md mcchamcal arts, agriculture, eommerce, history and fine arts 
The competitions are international, but it does not appear from 
the programme whether brench is to be the only language per 
mitted The memoirs, designs, samples, 4cc , must be marked by 
a device or motto chosen by the author, and addressed to the 
President of the bociety Iiefore February 15 1896, t igether with 
a sealed envelope contaimng the exact name and ad Iress of the 
competitor 

Mr T H Bti tvERiOS pnnted out, at the recent meeting of 
the British Medical Assucwtion, that when the inquiry was 
arranged into the disostrcus collision between the Elbt and the 
CrcUAti., It was stated that ‘ the question of the powers of visum 
will be carefully borne in mind in the Board of Trade inquiry 
into the cause of the colhsion ’ The inquiry has n iw lieen con 
eluded, but it appears that the sntnesscs were n it examined as 
to their eyesight This act of negligence will nee 1 a deal of ex 
pkuning The reailing of Mr Bickerton s paper was followed 
by the adoption, on the proposal of Dr barquharson M P , of a 
resolution that the matter should at an early date be brought t > 
the notice of 1 arliameni which should he askeil to insist that 
adequate tuts sh wdd be compulsorily applied before a lad is 
apprentieed to the sea that the Royal famiiety s rec immenda 
tl ms should be acted on hy the Board of Trade m their entirety , 
and that officers already holding certificates and now by the in 
sbtutioD of adequate tests found colour blind, should ha\e shore 
berths given them m Goicmment offices 

The morphological place of moulds and yeasts, respectively 
has long been the subject of speculaUon and research, some 
authorities regarding yeasts as having an independent existence, 
others considenng them as only transitoiy forms m the lift 
history of moulds Most impculant and interesting contnbu 
bons to thu subject have recently been fiitmshed by the expen 
ments corned on in Dr JcigeoKp’s bboratory in Cipenhagen 
In the course of some researches on the diastauc power of the 
well known Japanese mould AepergtUus ery.r, Juhler found 
that in die flasks in which this mycehum had converted nee 
starch faitq sugar, it had produced a growth of typical alcohol 
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prrjduciii(, aKcharotnyces cells This most inleiestme observa 
tun vras subsequently coniinned by Jurgeaten, who has since 
endeavoured to ascertain if the vanous types of alcohol pro 
ducing yeaui can be traced to particolar moulds, and already he 
has succeeded m demonstrating the evolution of wint yeast 
cells frim a particular mould extensively present on grapes 
Dr J igensen mtends to contmue these most suggestise m 
SLStigations, and publish his results fiomtiine to time mtheform 
of a separatL Bertck! exclusively devoted to the work earned 
out m his laboratory In pursuing these researches Ih Joigen 
sen will not only render great practical service to the science of 
fermentation but he will also lay botanisu under deepobligaticm 
to him fir having rendered posmbie a more extended and 
accurate insight mto the kfe histoiy of moulds 

Thf innual address on “ The Recent Evolution of Surgery, 
delisered befire the Medical Society of London in May last, 
by Mr A Pearce Gould has been published in the form of a 
diunty brochure by Messrs Kegan Paul and Co 

Thk rrantofliaiu have reached us of the Ballani raeetmg 
(1894) of the Auslralasiin Institute if Mining P ngineers Among 
the pi|iers contained therein we notice a review of past and 
present steam pumping in mines by Mr J Tipping , an address 
on the mineral weslth of Nictorm, by Mr Jimes Stirling an 
■uxount of the physiography and geology of the Wadnaminga 
Gold Pield by Mr 1 D fehnsm n tes on the While Cltfls 
Oihil Pields, Wilcinnu by Mr I G de \ (iip|is and a 
descripli n of ore dressing I y autonwtic machinery, hy Mr 
It W I Myser 

k h lie receive 1 from Dr (i Uellmann, of Berlin a reused 
ediiKin of Meieorologische Volksbdcher, which fust appeared 
in Hmnut Mid Ardi in 1891 (see Naii rs vol xbv p 
185) The work contains an iccount of the earliest popular 
( erinan treatises on nstural science and meteorology from the 
first encyclo}iedia * 1 ueidanus which was wntten more than 
two centuries before the invention of prmting to the ‘ Hundred 
year Calendar of Dr Kn^uer for the years 1701 1801 Dr 
llillmann hss embellished the work by further biographical 
notes and a Iditions liased uiwn his lalsinous researches since 
the appearance of the first editic n 

Thi- forty first annual report )f the 1 nistees of the Australian 
Museum is n it a pleasing one We read ' The continued 
smallness of the income allowed to the Trustees by Parlument 
has practically stopjied the acquisition of specimens by purchase 
or coUecti n The amount expended in the purchase c f specimens 
[during 1894] does not exceed £10 No collecting expeditions 
base been sent out, all that has been done in this way being 
confined to flying tnpe around Sydney The staff still | 
contmues at Us reduced strenglli, and the fiirced economies of 
late years are lieginning to tell on the efficiency of the Institu 
turn ’ It IS really time that something wras done to alter this 
unsatis&ctory state of things , for the present conditions hamper 
the osefulness of the museum and are most detrimental to the 
interesU of science A few researches have been earned on by 
the officers of the museum, and the mentioii.of them gives a little 
light to on otherwise rather discouraging report 

Mkssrs Gsorirr FHikti AND SoM have published a school 
edition of the "Systematic Atlas The atlas has been specially 
arrai«cd fi» the use of stndente in higher schools and training 
culieges. Tbotigh an abndgement of the ** Systematic Atlas, 

It eontauis ft many as 170 map*— practically all the general 
ones— ui igttf one {dates, and a complete mdex of more than 
I2,aoonam«s The atlas will be very valuable for dais wrork in 
physical and pohlicaffeeography , and IS a useful mtroducuon to the 
laiger edition, which has already been renewed m these colorans 
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Another atlas, of which Mesais Philip base just published 
a new edition, is the “ Handy Volume Atlas of the World,” by 
Mr b G Ravuiitem This, howeser, is almost a new work, 
for the whole of the maps have been re drawn and re engraved, 
and the letterpress accompanying them has been rewritten We 
reviewed the original edibon when it appeared some years igo , 
and It IB only necessary now to say that the present volume, like 
Its predecessor, is a compact and an efficient pocket atlas 

Tux second part of the fifty first volume of the Vtrhamh 
iuHgtti dts Naturhutonschtn Vtretits dtr Preussutktn Rkt,m- 
laadtt Wtttfalms uni dtr Ktg Bnirts Osnairuih (Boon, 
1894), contains si\ memoirs and a senes of shorter papeis and 
notes The first memoir 15 a list of the fiissils derived from 
northern regions found m the diluvial dejKwits of Westphalia, 
which IS contributed by Dr W von der Marck Ijuprtyes has 
issued a dctailtd study if the meteorites in the musenm of the 
Umveisity of Bonn, in which the literature is tabulated with 
great care btockfleth describes the iron ore deposits in the 
HiUofHuggel mar Osnabruck, where it occurs in the /ech* 
stem C Koettgen gives a “ Cuntnbution to the Coleoptera 
Faun* >f the Rhine Province ’ H Pohlig contmues his study 
of abnormal deer antlers by a description of two pain, belonging 
lo the great Irish elk One of these has a brow tyne on the left 
side, tut no trace of one on the right, whcic-is the fiist of the 
senal tynes n that side u branched In the other case both 
briwtynes tre present but the second serial tyne on the left 
side has a rudimentary branch Dr Verhoff contributes a short 
iwper on the biol Jgy of the fire fly Pktspk tnus kemiptirns 
Among the smaller papen a note by Ludwig gives a brief 
account of Marchufrsa and Celhs work on the malaria 
parasite Philqipson summansts the geolngical problems that 
still await sjlutionm Western Turkey Schenck gives a brief 
dem< nstration c f the structure of the Brazilian lianas, or climbing 
stems 

Tki additions to the Zoological Society s Gardens during 
the post week include a Kuffed Lemur {Lemur variui, 9 ) from 
Madagascar, presented by Mr J H Bingham , a \ ervet 
Mrnkey (Crr optlkt tif lakmdn, 9 ) from South Africa, presented 
by Mrs C J Humphrey, a Mozambujue Monkey {Cent- 
fiUkecui pygerythm 9 ) from Last Africa, presented b> Mrs 
/ hn Mahon, a bioty Mangabey {Cetiecekus /uitgtntsus,9 ) 
from West Africa, presented by Mr Davies , a Sykes s Monkey 
{Ctrcopi/kecui aJiigularu, 6 ) from Last Africa, presented by 
Mr J Watkinson Brown , a Cheetah {Cynalurus juiatus), a 
Blotched Genet {Ceuetta hgrvtt) from Somaliland, presented 
by Mr J L uiurmgton , a Martial Hawk fcagle {Sptuetui 
Mltmus) from British East Africa, presented by Captam B L 
Sclater, two Ravens {Ctrvm larax), two Buzzards {Buttt 
vulgaru), two Greater Black backed Gulls {Larut martnus), 
Furopean, presented by the Hon William Edsraids , a Hemng 
Gull (Larut aigentatut), Bntidi, presented by Mr Geoige 
Hawes , two Orbicular Horned I tzards (Pkrynoitmatrbuulart) 
from Mexico, presented by Mr Bernard Jackson , a Rhesus 
Monkey (Maeacus rktsut, 9 ) Atom India, a Black backed Jackal 
(CMm metomtlat) from South Afinoi, four Sfuny tailed 
Mastiguies (Uromasitx aeautkiuurut) from Nrath Africa, 

deposited , two Octodons (Citutdae^hu guttii^ from 

Egypt, purchased, three Dorcas Gazelles (Gasullt deicat,9 9 9) 
a Samroemng s Gazelle (Gaattta tetmmtntngt^ d ), an Egyptian 
Gat(/«Ar rkaut), three Dbyan Zonlias (/r^wju; fykua), ten 
\aned Field Rats (/imsjw vantgaiut), thirty five Hairy footed 
Jerboas (Dtpui ktrhpts), forty five Lesser Egyptian Geibilles 
(CtrkiUut egyptiui), ei^ Laiger Egyptian Geibilles (GtrMiut 
pyrtmtdum), two Lgypoon Kites (Mthus mgyphut), t Cerastes 
\v(tx{Vtpera tera^tes) from Egypt, received in exdMmge, a 
SpoUed Pigeon (Columki mteuiata), bred m the Garden 
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The CoLOSTAT~The name calostai has been given b] 
M 0 Uimniann to a modified form of sidenMtat which he hai 
devued {Comptts rtndus. No 19, 1895, and OitenMor), 
Angnat) The ipeoal f^ure of the initrament la that it g^ 
od of the rotation of the field of view whmh diaqualifiea the 
udeioaUt for aome purpoaea, inch for inatance, at long-expoaure 
photography It conauta aimply of a minor with lU plane 
parallel to the earth’a ana, and turning on a polar axit once m 
forty eight houra in the tune direction at the apparent diurnal 
motion of the heavena. It n eaaily dtmonatrated that the image 
of any atar whatever will be teen stationary in a mirror ao 
mounted, and a teleacone pointed at the mirror in any direction 
will have a conatant field of view The telcKope bei^ directed 
to the coeloatat in a given poution to observe other olnecta 
having the same decbnation aa that in view, it will only be 
neceskary to turn the mirror , but for objects with different 
declinahoiu the telescope must bImi Ik. moved If it be deured 
to use a horizontal telescope it must be directed to the point on 
the honion where the object hms, and the mirror must b- 
started in a position wited to the hour angle , but there ih 
limit to the use of a horizontal telescope It is {Minted out thi 
the aimpliuty of the instrument maltes it poauble to turn it int 
one of great precision , stalnbty being readiW attained, while tb 
possibility of flevure can be reduced to a minimum 

Adams Masses of Juiitfrs SArmirRs— A question 
havmg been recently raiaed hj Mr Marth as to the work of 
Adams on Jupiter s aatelbtes, I ruf K A Sam|won has stated 
the results of an inajiectKHi of the MSS with reference to this 
subject (Ohservatmy, August) It apiiears that when engaged 
0{x>n a revision of Damoiaeau a ubles m 1875, with a view to 
their contmuation. Prof Adams determmea the fcdlowing 
reused values for the masbes of the satellites — 
ws 00000283113 


t ) the shove determinations of the mssses, seeing that 

publikhed the values directly the MS B{)|)ean to be little more 
than a study such aa he was in the hamt of making u|Mn any 
work that he was examuung, in order to test by cross vetifica 
tions the accuracy and consisteney of the whole Con 

uderaUe expectations have been bmlt upon the fact that Adams 
was engaged more or less closely for some years upon the theory 
ofJupiter’ssatelUtes It will bi. will to say at once that the 
chief fiuit of hia attention was jiubtished m the Nauiual Almamt 
of 1880 , this, bke all the rest of his published work, was the 
result of exhaustive labour, quite i ut of refaUion to the unpri 
tentiona form in which the outcome was {iresented, and only 
discoverable by searching tests ” 


. . five quantities be 

taken from specially prepared tables but Prof F C Comstock, 
Director of the WaMinim Observatory, has worked out a simple 
formula for computing the refraction vithont the aid of tables 
A transformation of Bessel s formula and the intrpdyction of 
numerical constants from the Pulkowa refraction tabdM,. leads to 
the following sunplified form 


logb ^ - (4a 3 + o laOtanV 

The number m brackets is a logarithm , B is the barometric 
pressure in English imhes reduced to freezing jMmt r is the 
temperature in degrees bahrenheit, and / u the zemth distance 
for which the refraction is reenmed The formula for > gives 
the logarithm m umts rff the filth decinial phee 
The computation by the formula u not more tabonous than 
the direct use of the twes, and a compansonof t]ie two methods 
shows that the difietenees in the resulu are far Mb than the un 
certainty in the tabular numbers themselves Prof Comstock’s 
paper forms one of a senes of interesUng ' Studies m Spherical 
and Practaoal Astronomy,” m the ButMm of the Umvenity of 
‘^Qosm (vol I No 3) 
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ON THE ORJO/N OF EUROPEAN AND 
NORTH AMERICAN AN IS 

Q uestions belonmng to roogeognphymay be practical or 
theoretical, actual or gcmtic , ultimately the resolution of 
them, whatever they may be, takes lU chief interest from their 
rdations to genetical problems, that is, to the explanation of 
the origin of actual fitun-e, and to the knowledge of the original 
home of phyletic groups and of the ways followed m their 
gradual difliikiun over the whole or part of the world To this 
purjMse, not only living animals hut also fosuls, have to be 
determined, and their affinities exactly worked out , rhanges in 
the dutnbuDon of buid and sea and in the shajie of continental 
areas must be investigati 1 and analogies and differences in the 
diffusion of various gr iu|>s if living bangs taken in considera 
tion, as &r as they are known rhe work iniolved is lung and 
difiiralt, and its raailti will form the saence of the future 
In a paper published in 1891, on the fossil ants of Sictlian 
amber,* I made out that at thi bq|mnuig of the Miucini ipuih. 
North and South Lurojx. had very diflennt founi of ants, the 
Sicilian amlier containing genera which belong to the actual 
Indian and Australian fauna, lait wanting the lyincal holarrtic 
gmera lorttiua, Lasiut Hfynnira whiM an. found in the 
Baltic amber some sjacies of them being extremely comm m 
and abundant Aumilur tait not such a stnkiw, difference exists 
between neent Miditirianean and North ^ropean ants, the 
former including x greater jurcentage of Indian and coamopoliti 
forms, and in aDsohitely and relatively lesser number of typically 
holarctu: ones thi in st sjiecies of lenutea, Afyrmua, and 
Lattut not having reached Africa (F ftu a, L , and M s abri 
nedu, Nyl , are introduced in gardens in Algeria), and these 
nnera being scarcely represented in Mediterranean islands 
After discussum these facts, I came to the conclusion that South 
Europe should have had in the 1 ertiary epoch an ant &una 
comjMund of old Mesoroic cosmmxilite genera (chiefly Ponenn e ), 
rotxM with Indun Australian forms In North hnropc these 
lived t igether with northern genera, which, after the emergence 
of the butti m of the middle Luropean sea, mvaded the Swth, 
bang perhaps expelled frim the North by gradual cooling if 
climate latter the glaeisl epoch destroy^] in Europe nearly 
all the rest of tropical insects, their return being z^e im 
jMssible by the natural harners of sea, deserts and mountains 
accumulated southwani and eastward of our continent 
These studies I hast esmed a step further in a revuaon, now 
^nted, of the Formicida c f North America * A great number 
if North Amencan ants are sjieafically identical to t uropexn 
imes My attention wss directed to find differences between 
Amencan and hiiroiiean sjieameni, and indeed but a few 
species were so similar to their European relatites as to be not 
(listinguishable as sub species or vaneties Hie one genus, 
Epacui and two sub renem are exclusively Nexrctic , Ml the 
other genera of North American ants not represented in Lurasia 
(Disiotkyrea Ins twr species only, one in North Amenra, 
mother in New/esland)are Neotrojucal The northern regions 
of Europe has the one peculuir mus Aiurgatet, xllied ti 
Fpa us middle and south Europe have two further genera not 
found in other jxuts of the worlcf, and some others known from 
the Indian r^on All these fimts lead to the result, that the 
Pahearctic ant fituna is made of oosmo{Mbte+ Arctic -flndum 
elements that the Nearrtic fimna is similarly composed jf 
cosmopolite + Arctic + Neotropical ones 
The question that now anset IS bow has such a mixture been 
effectuated —what changes have determined-it 7 A complete and 
detailed answer I believe to be at present imjMasible , but the 
kniwledge of the fossil mammals m»belp us greatly, supply 
Big for the want of evidence takoi from foasil anu, other than 
the Miocene fiiuna of (nrojiean amber, the fossil prints of 
hormicidse bang too imperfaftly known, and a careful revision 
of the eaisting collections from a trained sjiecialist wanted I 
believe that mammals and ants are both of the same age , their 
migrations took place by means of the same land connections, 
wiUithediflerence, that winged females of anu could easier than 
terrestnal mammals, jiass over sea arms, being earned liy winds 
I admit that in the < lligocene epoe^ after Australu, Africa 
and Sodth America had been cut off from a great northern 


(kuna. </wiir 
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turope The former WM __ — , 

rhinoceroMi and most other Penssodaetyls, the latter that of the 
Cavicoms and elephants Very fear mammalt of Indian ongm 
migrated into America , much wore from the Arctic witew into 
Indu The nme seems to be the case for ants Styrmtetna 
u perhaps the only North American genus of Indian origin 
{Tttramonum being doubtkas mtrodneed by man), 

whereas a number of American Arctic genera, sub genera and 
species groups, as Myraumyttut, IUrtttr, Myrmua, Camyeno/iu 
ytmuyiiHuu US, iu., ue more or leas &r difliised in India and 
Africa, Mynuua reaching Borneo, and Aferrer the Cape of Good 
Hope 


S iron, mvading the territory fbrmerlv occupied by other 
I believe that, in Miocene tunes tne North American 
aras much like the actual eosmopohte and Arctic part of 
the recent feuna, and might have included a number of forms 
actually extinct As in the Phocene a bridge was out between 
North and booth America, an invasion of neotropical ferms took 
place, svalkiog from south to north But it is not improbable 
that other forms migrated m the opposite sense, and descended 
from North America into the neMtopical region I sumase 
that such was the case for the genus Pt^tuamymux, perhaps 
also for Derymyrmtx, Farthus, and several species os Cam 
penttus It M not improhable that other ffenera fropi North 
America migrated southward, and later became extinct in their 
inmitive home The recent work of Mr Scudder on Tertiary 


bwtiea bdongiiw to genera now hving only m 
It is probable that a number of insects, actually 


of thue fossil beetles 

South America It is p . _ 

regarded aa typical members of the neotropical feuna, 

grated from North America, as it u proved pal-eontology for 
severil mammals, as, for instance, the llama and alpacca of 
the Pampas 

The North Amcncan origin of some South American ants was 
suggested by Prof 11 von Jheting,' In a paper published last 
year The author endeavours to sustain, bv the study of the 
ants, h>s theory of the raulUple or^ of actual neotropical feuna 
I agree in many jxMnts with him,' but I must recognise that the 


Actually, t 


s of bmth America are distnbuted chiefly ii 


. o the wide dissemination of the species, some 
range from Central America or from Mexico to Iferaguay and 
Kio Grande do Sul is, however, an isolated country, 

which we may call ' a continental Island, although it u not 
surrounded by water If we should take the Chilian feuna as a 
stxndard for the primitive feuna of v Jhenim s Archi^ta, that 
should have been a ven poor one, hke the fiiuna of New Zea 
land, with which it offers a sinking resemblance The most 
charactenitic feature of the Chilian ant fruina u the occurrence 


only in Australia and New /ealand These fiuds corroborate 
the hypothesu of a Cretaceous or i-ocene connecuon between 
South America and Australia 

New Zealand appears as a bit of old Australia, quite free from 
later Papuan or Indian mtrusions, hke Madagascar, winch, as an 
isolated part of edd Africa, has received but a few immigrants, 
when, at the Pliocene epoch, a stream of Indum life enteira into 
the -Lthiopian continent Probably Chih may be considered aa a 
part of ancient Archiplata, secured from Ouyanean and Braalian 
immigianls by the heights of the CoidiUeta, hut having preserved 
only an incomplete set of the original Archiplatean feuna. 

1 state these facts for the purpose of making the main ctm 
clusKms of a special work known to a wide public Pxact 
knowledge of the eaotic feuna, and especiaUy of the fossils, may 


enaUe us in future to cany further these incomplete mid m part 
hypothetical resultk. Sumlar studies made on single gron^ of 
animals and plants by specudists, whi^ do not only accumulate 
onjlwiiig ' Dm AnotMo TOO Rio Omadc do Sul {BtrUmtr 

K^sin and a^yi^ of bland ISnnt- la 
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A NhW FILM HOLDER 
*^0 outdoor photographer can take a rough survey of the past 
few years without feeling some astonishment at the r^nd 
progress made in nearly every branch M his art The amateur 
u no doubt indirectly responsible for much of this advance , 
for It u through him that other twams have been set to work 
to satisfy all mi many and vanous wants, in the way of instru 
“ents and accessories, to lighten hia task at every step 
The camera, which a few years back was a heavy, clumsy and 
awkward instrument is now of a lyht and handy construction, 
capable of being used in many cases without the tnpod Stops 
are now more generally of tne Ins type, thus ehmmating alt 
posnbihtiea of Toss or of leaving them behind , while |^te 
holders are now supplied capable of holding a dozen or more 
platea, and necessitating the use of imly one wk shutter 
The introduction of the film has brou^t us, however, mto a 
new eia , but the full benefit of this improvement can only be 
best appreciated by those who make use of their cameras while 
travelhi^ 

Hithmo it has been Impossible to make latisfiuitory use of 
the enormous advantages of celluloid flat films over glaw |iUtes , 
but now WL have before us a holder which seems to give satisfsc 
tion, and which should prove a boon tojfootographen m geneial 
A holder to be rcalljr efliment should be readily adiqitable to 
any ordinaiy camera , it must contain a large quantity of films. 



and when complete and loaded should not he any huger or 
heavier than the three double backs (lighter if poisiUc) , and, 
finally should be provided with some means of swiftly and 
automatically changing the positions of the expos^ ainn 
Such a holder, if simple and of modeiate price, would be 
much sought after by the photographic world A very near 
approach to such an uleal film holder will be found in that 
known as the " hrena, ’ of which a short descnption ftdlows 
rig I gives a complete view of the holder (the two narts 


It consiats of two parts the magazine ( 11 ) and the receiver 
(a), each of these parts being about half as thick again as 
an ordinary dark slide The exposure is made m precisely the 
same way as with an ordinaiy dark abde, namely, W inserting 
theaiaaszine in the slide rails of thecsraeia, and 1^ withdmwing, 
and subsequently replating, the shutter of the magarine 
The film changing is brought about simply^ folding the 
magazine and receiver together until they interlock, draw 
ing out the two shutters, pressing a change button to one side, 
■““Pusbuig the shutters bsmk again 
The exposed films, stored in the receiver, may then be 
removed for developtnimt one l» one, or u a complete pack, lust 
as the operator deures 

An automatic counter upon the back of the magazine shows 
•J**”** "“ny pictures have been taken 
The pmlianty of these films is that their edges are notched, 
and m their packing an ahernate sequence is mamtained aa 
regards the posiuin thaenotchM 
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The films ire supplied ready packed and arranged m the 
order m which they are to be inserted into the magsane 
To understand more cleariy the position of the notches, it is 
best to take the empty magaane in hand, and entirely withdraw 
the black exposing shutter It will then be seen that the fiunt of 
the magazine is provided along its sides vnth two senes of pro 
jectmg teeth , it is upon these teeth that the films inserted mto 
the hdder are supported At one end of the magazine, which 
we shall call the top, is a button , if this button be poshed from 
one side to the other, thu movement will shift all the sorting 
teeth at the same time, so that they will occupy positions a httle 
to one side of theu former ones 
A film introduced into the magazine vnll then be supported by 
the sorting teeth, when these stand in the original pcmtions , if 
this film lx. put mto the holder vnth its notched comers 
towards the top end of the magazine It will, however bll 
past the sorting teeth, which pass through its notches, when the 
change button is mo\^ to one side and the sorting teeth stand 
m the second position menboned 

The process of filhng the magazine is very simple, fur the 
pressure board has only to be rimovcd, and the films inserted 
nto the htdder with the white film downwards, i < towards the 


an apparatus room and workshop At the back is another large 
room to be used for a natural history museum 

Fvem room is fitted with electric light and Ridge ventUation, 
which keeps the air pure even when filled with workera. The 
lecture theatre, which is capable of holding from 8o to too boys, 
IS fitted with a solid slate table on bnck pets, so that work can 
be done on it with the most delicate mstruments vnthout inter 
fierence from the vibraUun of the floors The fiurt that the 
rooms are all on the ground floor, gives the opportumty of 
putting all delicate instruments such as tadances, galvanometers, 
&e , on bnck pllars, and thus to get nd of any vibration 
whatsoever 


in laboratory contains ten tables for elementary physical 

mts, two for calonmetry, two for mamietism, and two 

for heat expenments lumh table has a cupboard containing 

^ electric lamp -* 

‘ -•‘sdow or glare 

je 18 an optical room, which 

. . impletely darkened, and is fitted with two 

optical tablet tmd a heliostat, so as to use diiect sunlight as often 



pointers, and eventually towards the lens Should there remain 
m the magazine any unexposed films, vnth their backings 
and It u merely required to add to their Bumber, the additional 
films vnth their backings may be dropped mto the holder by 
twos or threes, due care being taken tW the alternate arrange 
ment be mamtamed 


The whole pocess, although somewhat lengthy to desenbe 
IS m Itself very simple and neat, and can be at once grasped by 
sn exam i n ation of the holder itself in daybght 


THE NEW NATURAL SCIENCE SCHOOLS 
AT RUGBY 

'T'HIS new building for the physical port of natuial science 
which has recently been opened at Hugby School, is well 
worth a visit from any one enmiged m taMhing that subject 
Thebuildmg, owing to vrant of funds, u not at present of a per 
manent nature, being of the felt and matchboardingrtype, and m 
consequence hM no pretenmitis to structural beauty , but when 
fimds are forthcoming, no doubt the whole will be Mih m bnck, 
and this vnll enotfie any alteiabon or improvement which may 
then be deemed nrrrissry to be made The building com 
pnsci a lecture room, a large laboratoiy, tsro small laboratories, 
NO. 1347, VOL. 52] 


The other is the electricity room, containing two tables for 
frictional, and two for voltaic eleetiKity, with cupboards, &c , 
as m the mam laboratory 

Provision has been mode for a small engme and dynamo for 
elecuical work, and these will no doubt be added in time 

The whole u under the clwii« of Mr L. Cummtng, to whom 
the arrangement is due, and who u certam^ to be congratulated 
on the result 

Every boy who takes up natural science at Rugby not only goes 
through a course of lectures, but has also to do experimental work 
himself in the laboratory This enables him to grasp the su^ect 
much more thoroughly and to remember it mu^ better than if 
he attended the lectures only That thii method bos had 
excellent retulto, will be seen by the number of successes in 
natural science that Ruxliy has gained of late years in scholar 
ship and other examinations 


KVIDPNCE OF A TWILIGHT ARC UPON 
THE PIANET MARS 

TOURING lastsununer and autumn Mr Douglass made at this 
^ observatory 341 micrometnc measures of the diameters of 
Man In addition to their general value as mairometria 
mesmremeats, these turn out to be of a peculiarly interesting 
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rhuacter For un reducing them I find that bevde fumuhim, 
from their great number, relatively accurate valuea of the 
equatonal and polar dwmeten and of the polar flattening, they 
yield a by product as unuipLcted aa it la important Their dn 
cuaaon reveala, in abort what appeara to be unmiatakaUe 
evidence of a twilight upon the planet, aufficiently pronounced 
to be viaiMe from the ei^, and actually to have bm meaaured 
unconKioualy by Mr Douglaaa That Mara poaaeaacd an at 
moiphere, we had what amounted to proof poaitive before , but 
that the hurt ahould again be brought to light in thu bteral 
manner, aa a ailver lining to a cloud of figurea, i<i a point of aome 
cunonty The measurea had no anch end in view , indeed, to 
detect the presence of an atmosphere by meauires of the 
dtamcten had not suggested itself to any of the moat adventurous 
of obbcrveis \ et, as will be seen, the quantities upon which the 
evidince testa are ao large aa to be quite without the pale of 
accidental error, bemg ten times as gr^ aa the probable errors 
of observation, and twice aa larn aa those that diaclosi the polar 
flattemng Tluit they have hitherto escaped detection u due to 
their having been masked by another factor affecting the sue of 
the polar diameter, as will a|>pear in the ooUrv. of this paper To 
the unsuspected nresenre of these two causes, at times nearly 
ofiaetting each other, au far is relative values go, is attributable 
in all probability muidi of the discrepancy m the determinatuma 
of the polar flattening hitherto made 

The first measures were made on July 6, and the last on 
November at, 1894 hrim October lathey were taken nearly 
every night Th^ here given were all made by Mr Douglass 
Later m the paper 1 shall introduce others by Prof W U Picker 
ing which confirm the result But here at the outset it may be 
wdl to point out that whether the results of many abserveis are 
to be proferred to those of one is, omitting diiixiurteous per 
sonahM, a question entirely of what is to m determined If 
the determination be one of absolute quantity, the more 
< liservers the better, provided they be good , Imt it, on the other 
hand, the determination be of relative magnitudes, one observer 

ulietter thanmany, a-*- " ' ’ 

Itself, whereas two su 

chance, eliminati. each other Now, ^ . 

the determination of the planet s sue, and even to some extent 
of Its polar flattening, are matters of absolute quantity the 
evidence of a twilight uixm it is one which rests upon relative 
results. The former, tnerefore, are subject to any systematic 

crion there may be , the latter, essenUally free of them ’ 

sequmice, the by product m this case u actually mi 
worthy than the mam results themselves 
Much Care was taken in the matter of the Martun 
In the ones I shall first disLUks, those made from October 13 and 
November 3 l, Mr Douglass adjusted the longitudinal thrcsid of 
the micrometer, parallel or perpendicular as the case might be 
to the planet s polar axis, accoiding to Marlh s ephemins and 
then pbmed himself, so that the tane joining hu eyes was kept 
parallel to thu thread or to the fixed transverse threu 1 
It right angles to it, during any one set of olaerva | 
tions, the poaition being then recorded As measures were 
taken in both positiona for each duuneter at lanous times 
we have here a comparison of some eventual value In 
tyc estimates such oncntation in the jioution of the ob 
server is absolutely essential m order to correct hu posuble 
astigmatism Into measures however, astigmatism enters only 
to cancel out lor if we consider the matter, it u at once 
evident that the whole field is distorted in the same proporbcHi 
the space between one turn of the micrometer and the next 
lieing reduced or ei^nded in the same ratio aa the part of the 
imue measured The asugmatism thus eliminates itself 

Irim October la to November 21, Mr Douglass made m all 
37s measures , 140 of the equatonal, and 135 of the polar dia 
meter In the reduction ot the measures, account has 
been taken of the place upon the micrometer screw at 
which the measures were made, and its appropriate value m 
traduced For by the forethonghtof Mr Douglass m suspectii^ 
the posnbibty of vanation we measured the value of a mtero 
meter turn at difilrent pomts of the scale to confirm ha 

I^eliminary to the discnsacm of the results, it will be well 
explam the correcUons determined and applied The first o 
rection u that arising from refractfon. Tlus u the cunecti 
due to the differential eflect of reftacoon upon the planet a op 
poaite limbs at the extremities of the psrtienlar diameter measured. 
It depends both upon the altitude of the planet at the time of 
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ofaaervxtion and upon the inclination at that moment, of the 
particular diameter to the vertical In many cases it was so 
—nail as not to make itself perceptible in the column 
The correction for abenaboo, similarly a difierential effect, 
as so utterly insignificant throughout as not to appw at all 
The next correction w that due to irradwtion Tosnurd its 
determination two different tesu were made, in each ease upon 
both Prof W H Pickenng and myself, in the one the effect 
should have been less than m the case of Mars, m the other 
greater Aa in both cases the observers sobstantully agreed, 
the results may be accepted as having some impersonal value 
The first test was miidt upon a railroad switch head, a white 
circular disc with a smaller black arcle painted upon it The 
:o the observers 


(W II P } (white run) i , (diameter black circle) i 3 
(PI) I , , „ „ I 365 

I he discs and then distance were then measured and gave 
For diameter black ciicle 303 mm 

F ir radius white nm 136mm 

For ratio iVn 

F jr distance from eye 57 yds 

Therefore 1 mm equalled 3 9 

For the amount if the irradiation in seconds of arc, jt assume 
the amount of the irraduition of the white nm against the 
general background of earth of a brown colour to Mve lieen 


35a mm 10/3 r ^ 3 o 

313 mm 6/34 13 

for the second observer 
The second test w 


old n 




n the moon (November 33), when the 


Inth 


a. the 


inadation proved fur both observers to be one seventh of the 
radius of the old m ion, or about 157 

In the case of Mars, the value for the irradwtion probably lies 
between these two limits For the contrast between the 
Mxrtwn limb and the sky is piretty certainly greater than that of 
the white nm and the buuik circle of the switch head, and less 
than that of the m xm s bright limb and the sky, to which the 
contrast between the lunbs of the old and of the new mum 
cloeely approximates 

It Is to Dt noted that with a given illumination and a given 
eye the irradwtion correction u a personal constant, nut 
depending upon the sue of the disc measured and diminishing 
inversely as the magnification In all the measures subsequent 
to and including October 15, the power used was 8fo , m those 
of October 13 it was 617 The convction, therefore, for xll 
except those of October I 3 wxs o 10 , for those of October 
13,0 14 

Sueh, then is the correction for irradwtion upon the plxnet s 
limb The double of it, therefore, would need to be subtracted 
from the measures of a disc sumlarly placed to that of Mars 
when folly illuminated But the disc of Mars was not fully 
illuminated even at the moment of opposition, and grew less so 
as ume went on Now it will he evident on considmtion that 
the irradwtion from the terminator must be very diflerent from 
that upon the limb, inasmuch as the light fodes away to nothing 
at the one wbde it has its foil value at the other 

To determme the amount of the correcboii needed at the 
terminator it is 1 ' 


y = the areocentnc angle between the sun and the earth , 
a ■> the angle between the terminator and the point of dieil 
luminated surfirce of which the irradiation is sou^t , and 
w = the ratio of the irradiation at the limb to the radius of 
the disc, we have for the extent of the irradiation at 
the terminator 

‘"(snfS^))^-(“*’' 

wl^ n denotes the ratio of the irradiation to the lUuromabon, 
and u equal to about 3* , that is, it takes 3* times the ilhnmna 
t^wn to i^uce twice the irradwtioa effect Tins value w got 
from mter comparison of the above tests at bmiting values, the 
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reraltuiK value for Men and the known decreaae m illumination 
due totne teleacopic magmiication emplojred 

To deduce the leanlting irradiation we moat find the value of 
which rendeia the above equation a maumum, and then aubati 
tute this value in the equation To do so directly lea« to an 
equation of so high an <wder that apimzimation will be found 
the better, if indeed it be not the only, method of solution By 
thu means it appears that the necessary eoriection does not lie 
come insensible to three places of decimals till tht phase angle, 
y, somewhat exceeds jaP 

The formula must be used within the limits for wluch 
— = 1 , beyond them — * . must be taken as 
sin(7-l-B) sin(i.+ a) 

unity 

It the reflection from the disc foil wed the law of the cosines 
that IS if the apparent illumination were always equal to the 
true one— we should have 


were made in Octobei ir in November The November mea 
suret came out much larger than the October ones , while the 
corresponding polar muuurts, on the other hand, showed no 
corresponding mcreasc Struck by this bet, and suspecting Us 
cause, instead of taking the mean of all the measures for each 
diameter I divided them into sets according to theur proximity 
in date to the time of q position and took the mean of these 
sets 

The means are as follows — 

Diameter 

Mean October 15 ti October 23 both dites me 9 379 


where a y, and n have their previous values and m wa constant 
1 1 be determined from the equation from the value at the limb 
But although this u, the f irmula for the case of a theoretical 
r ugh bare globe it manifeiitly dues not hold in the case of Mars, 
>f whmh the limlis are not onlyas bright as the centre of the dise 
but much brighter The previous formula is, therefore to be pre 
ferred to it, although even that f innub makes the irraduition 
correction at the terminator too great as compared with that it 
the limb 

But It IS to be specially noticed that no law of correction for 
irradiati in at the terminator however big it make that oitree 
tion to be is able to do away with the outstanding diSerences, 
presently to be noted rf the equatonal duuneter at diflerent 
tunes u^n which the evidence of the twilight arc is basevi 
There u alsi the correctKin for phase Inasmuch as the 
phase axis and the polar axis did not m general coincide, there 
entered into its determination beside the amount of the lacking 
lune the angle f inclmation of the two axes So that the 
amount of the deblcxtion hod to be calcubied in accordance for 
eich night These corrections and their results reduced to 
distance unity have been calculated and tabulated 
Besides the above there is a fifth correction needed to reduce 
the duimeter measurul lor the ti lar one, to the true polar dut 
meter The diameter measured |Kqienditular to this or the 
apparent equatorial duimeter although not m fiuit an equatorial 
diameter, was always exactly equivuent to one, since its ex 
tremities were always each 90 distant from the pule The other, 
however, was the diameter of the elbpse mane by the plime 
passing through the polar axis which was inclined to the polar 
axis by the angle of tilt and necdril therefore to be reduced to 
that ellipse’s minor axis Thu correction is best applied to the 
means, and ap(iears in the subjoined table 
Diameters 

Cor Cor lor Surihorcor for 


Opposition occurred on October ao The first set m each iche 
dule therefore was made withm four days of opposition the 
seeond within elevenflaysofit,thelast,frnmfourteentothirty two 
days after it That there is a systematic increase in the equatonal 
measures u apparent 1 hat it is not paralleled by a correspond 
mg met ease in the polar c nes shows instantly that it can hardly 
have been due to systematic error in the observer since in that 
case both sets of measures should m all probability, have been 
aflected 

Now as all the measures had prevK usly been corrected for re 
fraction irradution |)hase and tilt the means of each duimeter 
sh uld have agreed with themselves Tht polar did so in a very 
satisfactory manner the iqu itonfil not only did not, but they 
diflered in propi rtion to their distance in tune from the date of 
opposition Now the only factor that increased in proportion to 
the duitancc in time from ipposition was the phase The 
direct efiect m the way of decreasing the equatonal duimeter had 
already as wt have seen been allowed for what is more it is 


Polar flattening 1/191 of the equatorial diameter 

As previously explained, no correction u needq^ for astigma 
turn, as the meaauies themselves correct it 
So soon os the measures had been c or rected and reduced to 
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quanutiix very accurately known Besides these quantities, 
there is nothing which enters into the calculation but the 
position of the pole of Mars and this would have to be, not only 
some 33 Martian degrees in error to explain the ducrepancy but 
would haw had 1 > have shifted obligingly to an opposite error 
during July and August to account for the measures takrn then, 
ax we snail see later In ither words, no such discrtpency exists 
In the cast of a bare globe this direct effect would be the only 
effect phase could have upon the equatonal diameter , not so 
however in the esse if a body nut biue If a planet possessed 
an atmosphere, that atmosjihere wrould cause the phenomenon of 
twilight, and to an observer at s distance the effect of the 
twilight would be to proloi^ the terminator lieyond what would 
otherwise be its limits Tnere would thus result a seeming 
mcrease m the equatonal liameter as the disc passed from the 
full to the gibbous phase Now this mcrease is precisely the 
mcrease that the measures direlose 
It IS furthermore w irth noting that m the aliscncc of an 
atmosphere, the measures rf the equatonal duimeter as the 
phase incroued would nit enlybave shown no increase but 
would actually have shown a decrease, inasmuch is it would be 
impossible for an observer to see quite out to the edge under the 

To determine the extent of the twilighuthus disclosed by the 
measures, the angle between the radius to the sunset pt mt and 
the radius prolong to the point of the atmosptere last 
illuminated, Iwd to be found Tbu enaUed an equation to be 
developed, which gave for the visible twibght fnn^ an are of 
5°, the double of lAirh, or 10*, is the angle which determines the 
duiotiOB of the twilight, or the twilight arc On the earth this 
angle is 18* 

Ajqdymg the correction due to the twilight fringe to the 
means previously obtained wc find the following close agreement 
between them — 

/War Dtameter 

October IS to 22 me 9 356 

October la to 30 „ 9 354 

November 2 to ai ,, ^ 353 

Equatonai Dtameter 
October 15 to 23 me 9 

October la to 30 „ 9 39o 

November a to ai „ 9 403 
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The value for the twilieht band, deduced from theM. ubaerva 
tionk, doea not measure tM full breadth of that hand It gives 
rather a minimal \alue for it hot although Mara idiowa us a 
disc which lb always more than half full, in which as^t an 
illuminated frin^ of atmosdiere would he more perceptible to an 
observer placed without than to one placed within it privided 
both were at the same dutance off in the case before us the 
outsider is a great deal fiuther off In consequence, what would 
be quite recogmsable to one standing upon the {dimet s surfime 
would be too faint to be seen by him at a distance of forty 
millions of miles awav The detection, therefore, of any 
twilight on Mars hints tfuit the extent of that twilight is greater 
than appears how much greater, we cannot at present say A 
second possible cause affecting the extent of the twilight is the 
constitution of the Martian atmosphere That atmosphere m 
piactically cloudlesb , if, also, it be clearer than our own, the 
twilight would be relatively less for equal amounts of atmosphere, 
for the amount of twilight is, among other things a question of 
the clearness of tht air In a Mrfectly transparent atmosphere 
there would be much less twilight than m one charged with 
solid or lumd partules 

It IS to De noted that the ewlenee of a twilight u mdependent 
of any pohsible change in the value of the correctiona The 
only corrections that admit of uncertainty are those for the 
imidution , and on examining them it will be seen that by no 
possible alteration can they be made equal to account for the 
observed increase in the equatorial diameter Whatever altera 
tion in them be assumed only affects somewhat the extent of the 
increase , it never does away with it In other words, whatever 
these corrections, the fiuit of a twilight remains 

1 or the determination of the polar flattening, the measures 
of October 15 to 33 promise the nest rebult, as the measurts of 
the polar diameter on the 24th were so small, compared with 
those of the equatorial diameter, as to suggest error Compar 
ing, therefore, the polar and equatonal means of October 15 to 
flattemng l/i^ This however, is 
probably too small for though the polar cap was nearly non 
existent during these observations, there were, on occasions, 
signs of Its temporary reappearance, and an almost conUnnous 
brightness of the limb when, it hod previously existed This 
by Inoduition would increase the appuent polar diameter and 
so decrease the resulting vilue for tne polar flattemng If we 
compare each polar determination with its corresponding equa 
tonu one, deduce the resulting polar flattening and then take 
(he mean of them all we have for the polm flattening the 
value 1/191 

This u probably not far from the truth, although also pro 
baUy a bttle too snudi as the pobr diameter was unquestion 
ably still slightly increased beyond its real extent by irraduUion 
from the remains or consequences (vapour m the air, &c ) of the 
polar cap 

This vnlue, 1/191, is also happily accordant with what theory 
would lead us to expect Tisieiand has found that with the 
known rotation of Mars and supposmg homogeneity, the planets 
flattening should be i/i7f of tM equatonal diameter while if 
the btrata vaned in ilensity after the manner of those of the 
earth, the polar flattening should be i/aay of it Now, assum 
ing Marb to have been developed in general accordanct. with 
the nebular hypothesis, his strata would oe neither homogeneous 
m the one hand, nor, on the other, would they vaiy in density 
from the surfime to the centre ho markedly ax u the case with 
those of the earth >or Mars being a smaller body the 
pressure due to gravity would be less, somewhere between that 
of the earth and that of homogeneity, which is nothing, and the 
polar flattening should be bomiwhm between i/aay and 1/175 
of the equatonal dumiter 1/191 is, therefore not far from 
the value ]»obal 4 e a pnon It is interesting to have Ihu result 
agree thus closely with theory, as it fomisties so much more 
reason for believuig in the general evolution of our solar system 
Any value much less than 1/191 would require that Mar« 
should have had at some time a much swifter axial rotation than 
he has now which there is not only no ground for thmking, but 
much reasrni for thinking c mid not have been the case hor 
Mars lacks the tools for tidal fnetion, posbesting insufiicient 
satelhtcs on the one band and inauffiaent oceans on the other, 
so that even solar tides would be out of the question kven had 
he possessed both requisites it is more than doubtfid if their 
blow actloa would have materially afccted his form hor on 
the earth, whieh did possess them, we see (hat they were pracu 
cally impotent to alter her shape Any great change in Mars’ 
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period of roUUun since he cooled must be looked upon, therefore, 
os unhkely 

hor the final values of the diameters we have, allowing for a 
slight tnadiatiun from the remains of the polar cap — 

True equatorial diameter 9 40 007 

True polar dwmeter 9 35 007 

It will lie n iticed how near these values are to that found by 
Hartwig from hib general discussion several years ago 

We will now consider the September observations and the 
first of the October ones, those taken upon the fifth of the 
month The first thing we notice about them u the abnormal 
sixe of the pohr measures, so large as to suggest error On 
examination however we hnd that instead of mistake they give 
ns our first recognition of the cause that has so long masked the 
effect of the twilight fringe The equatonal measures, it will 
be seen come out in fiurlygood accordiuice with the October and 
November determuiations, being greater than those taken near 
opposition, although somewhat smaller than the November 
ones, the discapaneies foiling prolably withm the errors of 
ibservation The jxilar measure of October 5 u also much 
what we should expect, but the poUr measures of Sep 
tember so and 33 are apparently unaccounubly larger If we 
consider however the dates at which they were taken, we shall 
at once perceive a eause capable of produciiw the apparent in 
crease hor in September and early in October the polar cap 
was still in existenee Now the south polar cap is eccentric to 
the pole, being situated some 5° from it, and from Mr DoulIoss s 
micrometnc measures of its poution in October, m longitude 59* 
As during the observations the south rale was tippM towards 
the observer, the |iolar cap was earned in consequence of the 
nlanet s rotation now in upon the disc, now out upon the limb 
Now, if It chanced to be upon the limb at the hour at which the 
measures were made, its excessive inaduUion would produce 
just such apparent increase m the polar diameter os was observed 
On calculating its position for the hours of observation on Sep 
tember 30 and 33 it appeals that at those times it was m foct 
upon the side of the pole toward the limb Here, then, we have 
the Uui t\ ma kin t in the mottn To clinch the conclusion 
wt find on calculating its position for the observation on 
October 5 when it suddenly measured small again, that at that 
hour the jxlar cap was upon the hither side of the pole Such 
was also the cast on October 13 The discrepancy thus stands 
accounted for On October 13, vtry obligingly the polar cap 
practically vanished just in time not to inttrfore with the most 
valuable measures at and near opposition 
That such is the explanation of the change in the polar 
diameter, comes lul still more markedly from the July and 
August measures Turning to those measures we find that the 
position of the pbr cap is an all important foctor in them In 
deed, it is jpussible to follow its change of place upon the disc 
from Its tfltet as reflected in the measures Thu will appear at 
a glance from the accompanying diagram of the July and August 
measures of Mr Douglass A similar sequence of position and 
effect IS apparent in Prof Picketing s measures made at the same 
time 


COMI ARISON Ul 1 OSITION OS Poi AR CaI ANR MkASURR OS 

Polar Diavietkr 

The distance of the point from the meduii line shows the 
angular position if the polar cap from the pole at the times of 
observation , 90 denoting its lower, and 90* its upper mendion 
tnnsit At Its lower culmination it was at its nearest to the 
centre of the disc , at lU upper, nearest the hmb The measures 
show the comspoiuling effect in irradution 


July 6 JilyB July so Julyn Aug it Aug 14 Angst 
it 
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At first sight It would seem that the later August measurts do 
not suppwt the rule Closer consideration will, however, show 
thit they do (or while in July the polar cap was still large 
and in consequence reached to the limb, e\en when its centre 
was at some distance from it, by August it had dwindled to so 
small a patch as to be incapable of dinng so when at the same 
angular distance away Taking account of this fact, it wilt be 
seen that the effect is quite in accordance with the jmition ns 
comes out clearly m the relative values for the two diameters of 
August 14 and August ai 

It a lit now be evident why so luge and intrinsically so un 
mistakable, an effect as that of the Martian twilight should 
hitherti have escaped detection the reason being that the 
twilight effect and the irradiation from the polar cap each 
increased their respective diameters to a simultaneous augment i 
tiun of both, conspiring each thus to mask the other 

Hail measures beerf continued throu|,h s. senes of months and 
I een made in sufficient number, both causes must haie made 
themselies evident For both are periodic, and their ]ienads are 
not the same The irradiation from the polar cap has a pnmary 
)ienod of thirt) seven days, a secondary one of a Martian year 
IS well as a third depending on the tilt of the pole toward the 
earth that of the twilight fnnge a varying one of about 
thirteen months But as previous measures base I een made 
(luite regardless of the twilieht effect and largely regardless of 
the polar cap, regardless, that is, of its varying position, the 
results hate merely disagreed with each other, and the disa^ce 
ments been credited to errors of observation One result of 
this was discordance in the value of the polar flattening 

When we take both causes into account we find that the 
means of the July and August observatu ns confirm the October 
an 1 N vetnlier ones 

I or by a nqiannL the values of the polar duuneter when on 
and am ay from the umb it is pcssible to deduce both the amount 
ff the irradiation from the polar cap and the value of the 
tailight ban I from the measures themselves The results in 
the cast of Mr Douglass agret with those of his OcUbtr 
A isember measures In the cast, of 1 rof Pickenng, there is 
the same relative difterenee between the deternunations although 
the abs ilute values are all smaller 

That in the table the corrections 1 1 the July and August 
measures diffin from those applied to the later ones, comes from 
the different manner of their taking m the July and August 
measures the longitudinal thread c f the micrometer has mg been 
set to the [ffiaae axu or perpendicular to it, mstead of to the 
I liar one 

In Mr Douglass’ determinatioiu the value for the twilight arc 
enmes out 8° This u, somewhat smaller than the result from 
the November measures But a smaller value is precisely what 
sh( uld have been found For the greater the phase angle, the 
less the foreshortening, which foreshortening V masdng the 
illummatum lets the fhnge of light bw ime evident fiuther out 
Now the average phase angle was 43^ in July and August, os 
against i8|* m November 

From Prof Pickeniig’s measures the twilight arc comes out 
greater, or 1 1°, and by inference would have come out greater 
still in November 

Thus It appears that measures made by separate observers and 
measures mode before and after opposition, all confirm each other 
to the existence of a twilight bond upon the planet 

PuciVAL Lowkii 


T FT us consider what is the education which » young man 
^ needs to fit him for the ptofeasion of eng in eering, whateiwt 
be the sproial line of engineering which he propoMs to foM^ 

1 Extracted fon a cen r e a of lauuna ddiversd In tha tovall Imunita 
Horton byPrafO Laara, PrateororThearclisal and Aapllad Mechomce 
Ina ntuta of Technology andpnbUihadinttia/MinNt/or Uia 
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And before discussing the details of what he ought to study, 
let us constdir what it is that we desire to accompbsh by giving 
him an engmicnrig education Naturallv, we wish as far os any 
education can accomplish it to put him in the best condition to 
meet and mpph with iht duties the problems, and the respon* 
sibilities of hu profcssi n as the) arise 

There are two things which an alls ilutely necessary to make 
a successful engineer hrst, i knowledge of scientific pnnaples 
and efthc experience of thc|iast ind second, his own experience 
The last cannot be given m a school, and each one must gam it 
for himself m his practice 

But the greater nis fimilianty with scientific principles and the 
expenence of the post the more able will he be to advance in 
hu professioa, and to be trusted to assume responsibility , in- 
deed, if a man is ignorant of certam details and knows he u 
ignorant, he can — and if he u the right kind of a man, he will — 
take pains to learn them if th» bear on the work he has in 
hand , but if he is ignorant of scientific principles, it is verv 
likely that he does not know he u ignorant or, 11 by good luck 
he breomes aware of the fact, it u next to imixissible for him t > 
devote the time and study necessary to correct his ignorance while 
his mind u Inisy with his daily work 

Moreover a man who is not familiar wnth the scientific 
principles which concern his work is nc t a safe man to trust 
with responsibility for scienlifie principles are merely the 
lews of nature, as fir is known as shown by the expenence of 
thejMst 

Hence it is that the first and most im|xirtant thing to be done 
for the student is to mse him a thorough dnil in the scientific 
pnnciples whuth find their spplica ion in his profession It is 
in the school that this knowledge may best be acquired since it 
IS only with great difficulty that pnnciples can be mastered after 
the student tagins practiee and then as s rule but very im 
perfectly, and this view is 1 me out by those engineers who 
luve b^n successful, and wh have had to acquire tneir know 
ledLt of scientific ]innciples little by little and as best they 
could, dunng the practice of their professiun 1 00 much cannot 
he said by way of insisting that a thorough mastery of such 
seientihc pruieiples far sutweighs m importance anyUung else 
that can be done for the student and thu is so true that it u 
a decided mistake to neglect it in order to import to him greater 
skill m such processes as will prolably engage his attention the 
first year after he goes to work as, for instance to make him a 
skilful surveyor a hnishe I machinist, or an elegant draughtsman 
t.reater skill ran fiir mure etsily be oonuired after he goes to 
work than can scientific principles, anti if this mistake is made 
the conseipienres will prebnbly pursue him throughout his pro- 
fessional life 

The two fundamental sciences upon which the scientific 
principles of engineering are especially dependent arc mathe 
matics and physics, and nr proper course in entntieenng con be 
arranged without insistiu|, u|wn these fiindimentsls 

T et us begin with the sulietl of pure mathematics and con- 
sider what portions should tx. studied how the) should be 
studied, or rather how they should be known, and of what 
service they are to the engineer after they have been mastered , 
lieanng in mind that, in ace inlsnce with the opmions already 
expres^, the course >f study should be latd out with direct 
reference to the needs of the engineer , and that when it is so 
laid out. It will by the very fact that it leads to a definite end, 
subserve best the purpose of true education and hence of 
developing the powers of the mind ProboWy the best definition 
if matnematics is that given by Prof Benjamin Pien% who 
defined it as " the science of drawing necessary conelusinns ’ 

1 his definition, of course includes fonnal logic, and hence em 
braces more than is ordinarily understood liy mathematics We 
may assert, however that the only function of mathematics is 
to ^w necessary conrlusi ms from the assumed data M-ithe 
matics has noWng whatever to do with the correctness or in 
correctness of the data If these are correct, the conclusions 
deduced by mathematien will also be correct whereas if the 
data are fiilse, the conclusions deduced by mathematics will be 
false 

Thus, if we require the sum o a certain set of numben the 
process of addition will give the correct result provided the 
numben added are the right ones , but if the numbeis added are 
not the right ones, the result of the addftion will not be the one 
desired Indeed, we might compare pure mathematics to a mill 
—It will only produce good meal when the corn furnished to it to 
grind IS of goM quality and if the corn is poor, the meal pro- 
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duced will be poor With the lelection of the com which it » to 
grind, the null ha* nothing to do 

No natiml law can be duoovercd or proved by inatheiiiatiei 
alone , the ducovery or proof of natural law require* experiment 
and obaervation in dt caie* 

Juft ai arithmetic it a means of making calculationk of 
certain kinds, so there are other kinds of calculations that 
can only be performed by the use of mathematics higher than 
anthmetK , some kinds require algebra, some geomttry, some 
trigonometry, tome dercn^ve geometry, tome analytie m 
metry, and some the difwrential and integral calculus , while 
other* yet require higher mathematict Now, inasmuch as every 
one can easily understand the necessity of arithmetic for the 
purpose of maxing the calculations, and drawing the conclusions 
which comt within its province so, it follows Oint the engineer 
dwuld have a thorough working knowlei^ of whatever portions 
of pure mathematic* he needs, to make the calculations that are 
liable to arise m his work, and also to draw the necessary con 
elusion* which concern the engmeenng and scientific subjects 
with which he must deal in hu profession This latter is an all 
important matter , for, if our piMpeettve enguuer is to be ht to 
assume resptmsibihty at some portion of hu career, before he 
allows hinuelf to use a formula in practice, he ought to know 
just hpw It Ik deduced, and what an. the assumptionk that were 
made in deducing it 

The rule of thumb engineer ignores thu matter, and allows 
himself to nsk the money, the safety, and the hve* of hu ftllow 
men by making use of constants and mathematical formulx found 
in some hand book or elsewhere , using these constants and fur 
mnbe blindly, without knowing how they were deduced, or 
whether they have any reasonable foundation to staiul on or, 
in other cases, contents himself srith merely guessing at what 
should be the dimensioiu of the various paift of a structure or 
machine The natural result of such a course u poor work, and 
often duaster , and the world is rapidly waking up to this fact 
so that important engineering work u being less and less 
entrusted to these rule of thumb engineer* 

Now, I may say that knowledge of at least all these subjects 
mentitmed in my communication — through the difterential and 
integral calculus —is necessary for our prokpective engineer 

As to desenpuve geometry, that is cksaed by many not a* 
mathematies, butasa branch of drawing It is the msthemabcal 
work upon which the making of engineenns drawings of all 
aortk IS based, and hence I have put it in thu Ust 

So general ha* the conviction become that the engineer needs 
some knowledge of the diffiantial and integral callus, that it 
u not neceksary for me to cite case* where he must use it if he u 
to perform hu work intelligently and not by rule of thumb 
Oineiential equation* u a subject which u sometimes classed 
with the diflerLntial and integral calculus, and sometimes as a 
separate subject It u one th^ should, if rasible be learned 
at leakt to a small extent, though the more that is known about 
It the bitter 

A* to the special work to be dooe in each of these subjects. 
It u a matter of judgment with the one who lays out the course, 
and I shall not weary you with theee details , but I must expbun 
what ou||ht to be the result aimed at, in other words, how the 
student should know his mathematic* 

I might express my idea by saying that he should acquire the 
abUity to use it as a tool, but, whm I say that, I mean not 
merely as a tod for maldng computatxms, but alto at a tool for 
drawing necessary conclusKtiu of the kinds that apply to his 
engineering work , end this lost M the feature which u most 
firmnently lacking in the mathematical instruetion given to 
endneenng studeuts. 

By one method often pursued m teadung mathematics, the 
student u made to gnnd through a certain round of operationt ’ 
over and over until h* ha* bera so dnlled in performing them 
mechanically that he can ferfe^m a BwnlaT p^em By this ! 
method, he is only taught to use it as a tool for making com- 
puUtiona 

Another method, often pursued, la to exercise the student’s 
ingemutv >n performing a variety of (sosMtimcs puzzling) prob< 
lems wUch are of purdy abetraa interest, and are not pluuMd 
m sucha way as to bear upon the clam of problems liatde to anse 
in engineenng work or study This couiae probably tend* to 
make the student do more thinking, but does not direct his 
thinking m the channel most usefU for tbs prospecUve engineer 
To accompfash the desired object m the teachiim of mathematics, 
u IS, of count, necesaat) that the teacher should be able togn^ 
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the requirements of the eiqpneenng counes, and diould know 
I the special kind of use that the prospective et^meer will have foe 
hi* mathematics in Ister life 

Another important matter, the accomplishment of which 
concerns the treatment of the subiects of a mathematical nature 
that follow m hu course, rather than the treatment of the pure 
mathematics itself (though the mathematical department can 
help in thu matter), u that the student should be taught to du 
tinguiih between the mathematics of the work, and the 
assumptions msde at the beginning, or in the course of it, 
respecting the propootion he u dealing with 

Perhaps 1 might sum up a part of the fiiregoing by saying that 
the student should be taught to think, and that the attempt to 
teach him to think should b^n as early as possible in hu 
course and be kept up Ihrougfaout It is much easier for the 
average student to learn a leason to recite by rote even if it con 
tains a lot of fbrmuke, than it u to do a little kohd thinking 
himself, and yet the more we can make him think the more 
successful in every way will he be 

Perhaps those of you (if there be any) who teach mathematics 
may think that the standard I have set u high I admu that it 
u, and also that it requite* hard work, |,ood judgment, and the 
qualities of a good and efficient teacher, not only in laying out 
me course Ixit even more in teaching the class Nevertheless, 
this standard is the one that u, needed, and good judgment and 
good teaching can at least approach near to it within the time 
that esn lie afforded m our engineering courses, even with such 
previouk mathem itical preparations as can be obtained to day by 
the students before Ibn enter the engmeenng schools , and as 
&kt as It bemmes posnole to raise the standards of admission 
the standard I have set can be even more folly realued 

The iiher fundamental science which I nave mentioned is 
physics It msy be defined as that department of natural 
science which treats of the lasn governing the venous mamfi sta 
llonsofeneigy(avgnvitatH>n, sound, heat light electricity, Ac ) 

It deals with the natural law as it appbes to just those classes 
of bodies, and substances with which the enmneer does his work 
Indeed, physics is a very geneiel term anil mighf be made to 
include a great many subjecU that are usnally called by some 
more specuU name For instance mechanics is sometimes 
spoken of ss a sepaiete tcience, and sometimes as forming a 
part uf physics, and, monover under any definition physics 
includes a part of mechanic* 

PractieaUy a course m physK* is the suitable preparation for 
a proper understw ling of the scientific pnnciples of most of the 
engineenng work with which the student will come in contset 
T resting, as it does, of the laws of nature the more thoroughly 
an engineer knows it, the more successful will he be, and an 
Ignorance of these laws can only result in failure 

Mechanics light sound, heat, and electnaty, are all matters 
that conrern the pr fessum of the engineer so mtimately that he 
cannot afford to n^lert a careful study of their fink pnnciples 
It IS unnecessary for me to say, therefore that there is no portion 
of the work uMiallj treated in the best and most thorough 
courses of general physics but what should be included in the 
course of our prosp^ive eMineer 

Then, a certain amount of work m the physical laboratory is 
of great im|x nance for the studsot, for it teaches him how to 
ask questions of nature, and how to get correct answer* , in 
other words how to make careful and accurate expenments, and 
this IS a matter that intimately concerns the mginiisr It i* true 
that the greater part of bis experimental work snU hasq to be 
performed on \ considenibly larger scale than that usoany corned 
on m a physical laboratosy , but, on the other hand, sotne of hu 
most important and delicate work involves the doing of just such 
expenroenul work as he w taught to carry on in a well organued 
and well equipped physical laboratory , and also tba perlbnnance 
of these phynosl labnratoty experiment* u a propeffintroauction 
to his later course of expeninentt on the large scale, dnlltng 
him in accuracy and care udule working on small dmounu of 
material 

Indeed, I might mentmit quite a number of expenmenu 
svhich are all in^runt to tMsengincer, and in regard to which, 
it sranld he dilfonilt to decide whether they should be called 
physical laboratory or engutecniig laboraton' expenments, smee 
thn often have to be petfemad m both ’Thus, the cahbtation 
of tbermofneten u a matter that u properly taught in the former, 
and yet the engineer who w to do delicate engmeenng urotk w 
lable to have to calibrate tu* thermometen, or at least to make 
a careful and accurate componson with a standard svhidk he os 
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lome one elae has calibrated Again, the determinabon of the 
meehoiucal equivalent of heat w a matter of vital importance to 
the ei^eer, Iwt the best and moat accurate work thua Car upon 
the anmect has been done by Prof Rowtend, a phyamat, in hu 
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Aa a rule, when expenmenta are to be performed on the large 
<ieale they get beyond the poaabilities of a physical laboratory 
In this category we may place such expeninental work as the 
testing of steam empnes and steam boilers, the testing of the 
strength of materials of construction on a practical scale, &c , 
but, in order to carry out these tests with proper accuracy, we 
hate generally toperrorm delicate measurement^ as, for instance, 
measurements of temperatures &c in the first, and measure 
ments of very small elongations i r shortenings in the second 
case, and coii^uently have to use the buitable apparatus with 
the necessary dqpee o( accuracy 
Since we fiavo just been considenng mathematics md phyaies 
which may be wled general sciencu perhaps a few words 
should be said in rMiard to chenustr) I cannot claim for it a 
similar positi m of fundamental imnortance in the engmeenng 
pert of an engmeenng course that Del mgs to mathematics and 
ph>sics hieverthtless a certain am unt of chemical knowledge 
IS of great importance to all inginters , but when they have 
)iasse<l this point although a ferther knowledge would lie useful. 
It IS ni t one of the most importmt things The chemicsl tom 
1 osition of fuels of steels and irons if cements, of ods, and of 
other matenals, is a matter that directly concerns the engineer 
It IS true that he can usually have his chemical analyses nude for 
''im, and generally would better do so , but he must know 
n ugh of chemistiy 1 1 understand the beimng which the chem 
si composition of his matenals have n their use in cnmneering 
w ork Mme know ledge of industrial chemistry is also desirable, 

so that he shall understand the nature of the processes performed 
in manufiuitones in which chemical processes on a large scale are 
I erformed 

1 he mstruebon in chemistry should if iwssible, be given very 
early in the student s course In the case of the Massachusetts 
Institute of Technology and als i 1 think, in that of several 
other schvols lioth lectures and laht ratory srork in chemistry 
ore given in the first year and when this is done the instruction 
in chemistry fulfils another important function, viz it introduces 
the student at the very threshold of his course to a siieeies of 
scientific work that obliges him to think, and this, in a direction 
in which, as a rule he has not been trained in the {ireparatory 
sch mIs Especially is this true of the laboratory wrork for 
ilisersing the results of experiments which he himself makes he 
must learn how to mteipret the rcfdies of nature , and ns 
ehemistry, unlike mathematics is nn experimental science it 
trams the thinking powers if the student even mr re than do his 
algehri, geometry, and trigonometry 
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Exhibitions Oeor|,e L Clarke (17), student EdwanlCHugon 
(16), student Thomas (, I meter (19), engine fitter apprentice , 
John A Tomkins (ao) siicnlihc instrument maker William T 
Swinger (ao) engineer John W Roebuck (33), fitter Robert 


William D Ross ( 31 ), fitte 

Fdr ^ 

r 


UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE 

A PROSPECTUS of the course in practical chemistry at the 
Pol) technic Institute of Brooklyn has been received, and it in 
licates that very efficient srork is carried on at the Polytechnic 
rhe course, which is under the direction of Prof P T Austen, 
ipi^rs to be adapted in even way to meet the wants of the day, 
ind to tnun competent onalyocal a ' ‘ ' ’ 


omprtenti. , , _ 

claims of pure chemistry are also recoenued, fealities beu^ 
pven for poet graduate work m it, os well os in applied chemistry 
ind chemical engineering 


lists cl Scholan^pa 


H Barker (34), eagmeer , CieorgeiW Shearer (ai), apprentice 
engineer , Pom NiOMUa (M), et^ikieer , Harold K Cullen (ai), 
H^ineer Wlotsrarth ExMutioas (tenable for one year), Eifi 
E TCir Cbarfes E Goodyear (ar), shipwn^t , (>eotge M 
imHo (a^), dnnghtunan , Nixton Baton (aa), enmneeniu 
Mdnt I Harry Jamcaen (ao), engmeenng ztodent Edward M 
Lktufy (aa), engine fitter appraitice, Arthur E Hyne (at), 
fitter appnmtice , Robert McMdku (ao), enguwer qiprenuce , 
John W Roebuck (33), fitter , George FoUowsJaa), engineer , 
Arthnr J Baker (19), wwine fittpr apprentice , WilttEn D Ross 
(uL fitter , Fiainc H FhiUine (ao), engineer sqMnntice , Henry 
(ao), £tier , William P Jonce (35), nonne ettemaer , 
John W Milnar (ao), mechanical engineer , WUInm wyhis 
(ao), apprentice JRtcr , Jo)m B Shaw (ai), engineer , Tamm 
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SCIENTIFIC SERIALS 

Hultehn it F t ad mu des de ’it PAersbourg, Sth 

senes t 11 No 4 Apnl 1895 — Proceediiw, in whidi we 
notice the disc* very by (. ^hneider, in Prof Kovalevsky s 
laboratoiy, of lymphatic gUnds in the earth worm, Dfudrohma 
ruitda fCnmea) and m Ptrt hula , as well as i commum 
cation liy L Burinsky, on his method of restoring ly 
means of photography the wnting in old documents which time 
has rendered invisible A nui^r of good natives having 
been taken on collodion ixlhcules, they are superposed, and the 
visibility of the feiniut urulunp is rendered stiU greater by 
means of a “ contrast positive oLtomed with ngulatM artlficul 
light — Definitive researches into the vanatiuns of latitude at 
I^lkova, on the ground of older observations made with the 
great vertical circle, by A Ivanoff (in French) The pre 
vious memous of the author on the some subject being 
considered as first approximations only, the definitive foimul-e 


mile which agree very well with the fix 

C n by Mr Chandler in the Astrcmomual Intmal No 333 
ever, the Pulkova observations of the first named period seem 
to point to the necessity of ilu^y reductng the half amphtude 
of the yearly term in ChandleT's fixnMila Two long senes 
of Pulkova observations thus fully confiiai Mr Chandlers 
conclusions — On the measurements and calculations of some 
photographic charts of the stars, by F Renz (m Oerman) A 


occultated by the moon d _ - ^ ^ , 

the AOrmamuckt Nacknekttn It appealed, h , 

occultabona of ztan down to the tsMlth magnitude ocnild be 
observed at levenl obeervatones Accordingly, the correspond 
ing regwo of the sky was photographed by Prof Doirnsr with 
such an exposure ( 3 $ minutes) as to ohfam the stars of twelfth 
magmtode as well, and F Renz meaituwd theur positioiis with 
the PnlhovE Rcpsold apparatus The Potsdam paotognphi of 
the same re^qo, made m 1891, w-“ *•-» — .J -x.i- .x. 
right tsceiisiciiu of thirty five ta 


determined St Pidkova with the ntertteoeucle The agreemeEt 
' qttfte Mtisfectory, and no dts 


betweea i 


However, thtre 

certain imaU systematic erton wlueh Oaqnot yrt be waV 
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expbuned Thus the right Mcenstons on plate i are on the 
averue by o 0471 greater tbas the ealnat deduced {rom date 
II —The Araehnides collected bv O Potanin in Mongolia in 
1876-1879 by E bimon (m Latm) Put 1 Aranee and 
O^ionet, forty ne speaes are mentioned and described 
nineteen being new i^iecies —Do the span if the Carpathians 
penetrate into European Russu? bv Geneial A Tillo (in 
Russian) The question u answered in the nenbve Supan 
and I^hman in Kirchhoir s L«nderlraode von Furopa trace 
the limits of the Carpathians outside the boundaries of Russia 
M also the Russian geologists Burbot de Mamv and Karpinriciy 
did not see oontin lations of these mounUins either in Poland or 
in Russia The new bynsometncal map now compiled by the 
author on a larger scale (27 miles to the nsch) confinns this view 
— New or little Icniwn Ixodidae in the museum of the St 
Pctenborg Academy by A Bunla (in Latin) Eight new 
species are described and figured on two plates. 

Mtnutrt { 7 i$kfy) of tho Kkatk^ Sooutjr of NtUuraluts vol 
xavu 1892 93 -^bituaiv f I Th Levalcovsky by A Ouioff 
with a portrut — Researches ir t the crystals of kermesite and 
uranotil by F I 1 lati tzky — The Algua. of the bays and 
peat bogs of the Dnieper in the government of PolUva Iw M 
Alexenko Thu flora is floor the Cladofkora Cottfian t 
EnUmmorpha and Ulotnx prevail while Desmidiacex and 
I rotococcmdem are sery rare 371 species are mentioned — 
The flom of the Central Caucasus ny I Akinfieff part 1 
(see Notes vol lu f 304) —On the part played by hydro 
carbons m the inter molecular respiiation of hi^r plants by 
W 1 alladin It had been shown by Diakon iff {Btf d deta 
hot Get 1866) that certam fiii^ give up larbonic dioxide 
dnnng their inter moleculu breathing only when the surrounduig 
feedinf, medium conta ns a substance capable of fermenting H 
was des rable to verify whether the same u true with nigher 
] lanu I ut the d fficulty was m the fact that the celk lar sap 
always « ntains glucose which itself is capable of fermenting 
By a senes of expenments on etiolated leaves the author 
now confirms Dukon fPs conclusions for higher 1 loots u 
well — Sh It prelim naty notu m the Adden la Vol xxviu 
1893 lescnption of Kharkoff town with 

map and f rofiles by i I oustovitov — On the part playe 1 
by the secondary parallel cha ns in the grouping of forestii and 
steppes in West Caucuus by A Krasnoff An answer to t 
AktofiefTs criticisms — Matenals for the Algs: fl ra of the 
government of Kharkoff hy M Alexenko 407 species are 
described — Preliminary re]X rt on a geological excursion in the 
government of Kherson fay I Piatnitxky — Biological observa 
tions by W Tabes A senes of vanous observations of facts 
relative to the hfe of plants which have hitherto attracted I ut 
little or no attention chiefly relaUve to fertiluabon colouration 
movements of plants and nekotropism in connection with the 
affluence of sap On the flora of the basin of the Chaksra by 
A Krasnoff fainng a prelim nary report of a botanic excursion 
into the province of Batum containing an excellent genem! 
desenpdon of the vegetation } oor in species but attaining a 
luxurious development of the individuals — On the lichens f the 
neighbourhoods of Kharkov by W^TSchemov fifty five species 
are dtsenbed — (Chemical studies on the seeds of Myruh a 
frugrtmt by W 1 alladm being a Bote on a special substance 
which u found in several see Is but ndithcr m the leaves or in 
the twm, and which u now stu bed in Prof Schultxe s laboratory 
at Zurich — Prdiminaty report on botanical researches in the 
V4fkhnednl«{)tovtk dittnet of Elmtnnnoslav by I Akinfieff 
tsrenty tu speaes new for South Russia have bm discovered 


SOC/ET/SS AND ACADEMIES 

Paxis 

Academy of Sciences August la — M Marey m the 
chair —Observations of planets made at Marseilles Observatory 
by M Coggia The observations srere made with the o 26 m 
equatorial and for the ] lanets BZ and CA (Charloit) — On 
algafaraieal surfsces which adm t a contiauous group if birational 
transfiinnatiou by M Psul i amlevd —On a special nucrosiMie 
for the observation of opaque bodieSt by M Ch Fremont Tne 
novelty in the microscope desenbed consisu essentially m the 
method used for ofatammg vertical iBiimination of the object 
appttcabie with high powers A concave mirror is arranged 
otJiqnely tmttdt the mkroicope tube to reflect downwards a 
beam of bght entenngat a sidabpeftnre m the tube Tfaelw^t 
pasoea through a pnsm which rrauces the rays to paralleHsm 
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with the axis of the nucrosem and then througfa the tenses of 
the olqective to the object The concave mmor and the pnsm 
arc pierced centrally 1^ a comcal tube along which travd the 
raya of light from the object the image betitf formod and mag 
nmed by the eye puce in the usual way M Marey lemarkM 
on the great use tne new modification would have in the chrono 
photographic study of the movement of micraacopie bemgi —On 
some melting and boiling pointt by M H LeChateker From 
the expenments roa le it is probable that the melting pout of 
gold Mernuned by M VioUe to be 104$* is a httle low The 
error u certainly not bmtc than ao' and the results so far 
obtained wo ild not j istily the alteration of the pyrometer scales 
m actual use — On certam potosainm denvatives of qnu( ne and 
hydrtxjuinonL by M (A Astre A number of potwum den 
vatives are described concermng which it u stated the action 
of metals on qumone together with the existence of oxy 
potassium com) ounds yieldM by qumone and hydroquinone (to 
be desenbed m a coming piuer) confirm the diketonlc nature of 
qumone The ftirmaUMi of tb^ compounds and the passage of 
some of them from the hydroqumone to the qumone unes ulc w 

a formula to be given toon ' ' 

character an 1 accounting 10 
concerning the uparation 1 

every degree 1 y M Teguor —A white rainbow by M 
A lunar rainbow oburved at 10 p m August 5 
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SIR SAMUEL BAKER AND NORTHERN 
AFRICA 

Str Samutl Baker a Memoir By T Douglas Murray 
and A Silva White 8vo Pp xii 447 with six 
illustrations and nine maps (I ondon Macmillan tnd 
Co 1895) 

North Africa Stanford t Compendium of Geography 
and In el (New series) Africa Vol 1 By A H 
Ke^ne 8vo Pp xvi 639 with seventy se\en illus 
tiations and nine maps (London £ Stanford 1895) 

A SUMMARY of our present knowledge of Northern 
Afiici and a memoir of the late Sir Samuel Baker 
may be appiopnately considered together for Bikers 
main title to fame rchts on the work he did in that 
region and had his cxpcncnce been properly utilised 
the most interesting part of it might not have been lost 
to civilisation ind closed to scientific inquiry 
bimucl White lUkti cime of an old Devonshire 
family membeis of whuh hive done good work for their 
country since the t me when S r John Baker served 
Henry VIII as Attorney Genet al Chancellor of the 
Fxchequer tnd Speiker of the House of Commons 
Biker w IS boin in London on June 8 1821 and spent 
most of his cirly life, it Pnfii.Id He was destined for 
a commerciil raieei ind in i84'» pliced in his fathers 
office in tcnihurch Street But the work was utterly 
umongcniil to him His mirriige kept him quiet 
for i time but not for long for next ycir he give 
up business ind went to Mauritius where the fiinily hid 
estites In i84<' he went for a shooting expedition to 
Ceylon ind was so impicssed by the possibilities of the 
island which then hid a very bid reputation that he 
lesolved to found a colony in it In 1848 he led a paity 
of settlers to Newen Elivi where 1000 acres of lind hid 
been bought from the Government This was cleired 
nnd 1 settlement made Baker remained there till 1855 
and dunng his stiy did a good dc il of big game shooting 
In 1856 his wife died and as he hid previously lost three 
of his children he became very depressed ind actually 
resolved to enter the Church Ihis scheme came to 
nothing ind Baker itcepted instead the post of minager 
of the Dobruscha Railway the eonstrurtinn of which had 
beenjust begun Ihts kept him busy in 1839 and i860 
and raised in him the keen interest he afterwards felt in 
the Eastern question It was in the next year, when 
Baker was forty years of age that he resolved on an 
expedition into Africa to try to meet Speke (whose sister 
had married Baker’s father) ind (<rant and carry out 
some exidorations to supplement theirs In order to gam 
experience of the people and to learn the languages 
required, he made a preliminary excursion up the Atbara 
to some of the Abyssinian sources of the Nile He left 
Khartum on hts mam expedition on December 18, 1862 
reaching Gondokoro in the foUownng February Here 
be met Speke and Grant, who returned Mtthward in 
Bakers bMts, while 'he And his heroic wik continued 
their journey soiAhwanl along the Nile valley, and 
through Unyoro till they reached the Albert Nyanza at 
Bakovia Hie discovery of this lake was the greatest 
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achievement of the expedition but it was only the 
accident of the condition of the weather, that r^bed 
them of the discovery of the snow clad peaks of Ruwen 
son They had reached a point whence, in clear weather, 
the mountain ought to have been as visible "as St 
Paul s dome from Westminster Bridge, as Stanley said 
They returned to Europe in 1865, and in 1869 went back 
to the Soudan on an expedition to suppress the slave 
trade Baker had ill a Devonshire Quaker’s horror of 
this trade The view that slavery was a kind of secondary 
larval structure necessity in a certain stage of national 
progress and later on to be absorbed or thrown off, was 
not then recognised Biker simply regarded it is an 
unholy thing which was to be crushed by any means 
or It my cost He accordingly went for it with the 
pluck of a bull dog and just about as much judgment 
He was given a comm ssion to go to the Soud m to break 
up the g mgs of slave raiders He had an independent 
command but could d > little of permanent value with 
out the assist ince of hu colleague, the (lovemor of 
Khartum but this worthy official as well as Baker’s 
native assistants and the supreme authonties m Cairo 
ill believed in the slive trade in theory and earned it 
out in practice Ismiil Pasha alone seems to have been 
sincere and not to have endeavoured to thwart the efforts 
he was ostensibly supporting 1 hanks however to 
Biker’s indomitable pluck and energy and his tict w th 
the men this Omxotic expedition was earned through 
with a certain measure of success Its commander alone 
benefited much by it foi he secured 1 gieat reputation 
vs a leader of men ind Ic imt better to underst ind both 
the Soudan and the slave tilde Ht returned to Europe 
fti 1873 rctognising the futility of trying to effect a social 
revolution over several millions of square miles by shoot 
ing i few $ ore of the agents m a trade of w hich the 
pnncipvls lived unpunished in Cairo ind Khartum He 
rcilisedthat the only useful courso was to impiove the 
industnal i onditions so is to render slavery unnecessary 
If id B iker been sent back to the Soudan and illowcd 
to work on these lines the subsequent levolt might have 
been ivoidrd But the task wis entrusted to other 
hands and unfortunate!) Gordons peculiar gemus was 
less successful with Mohammed in fanatiis than it hid 
been with the stolid Chinese 

After Baker’s return he settled at Sandford Orleigh in 
Devonshire where he lived till hts death except that 
every winter he made expeditions to some warmer clime 
He was always ready like a knight errant of old to lUsh 
forth to relieve the inhabitaa|l of some viBage on the 
Brahmapootra from the tigert that preyed upon them 
He was fond of sport to the last even after he had be 
come too unsteady t > be a mateh for any thing w orse than 
the worn out old tigers who have had to turn ‘ m in 
caters 

The story of Bikers life is pleasantly told, and even 
in less competent hands could npt have foiled to be inter 
esting 1 he editors have wisely left Baker to relate most 
of It by quoting copious extracts from his letters 
Explanatory chapters help the Moder to understand the 
condition of African geography, at the time of his journeys, 
and to appreciate the relative hnportdnce of his work 
These chapters seem to bojudicioes and well informed 
Our mam regret is that we do not hear enough of Baker as 
T 
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1 bportsman and i naturahst One chapter 15 demoted to 
this but we doubt if it does full credit to Itakcrs work in 
this field Hib valuable contnbutions to natunl history 
are barely referred to his important scrviccb to gunnery 
and his improvements m cartndges are not mentioned We 
should have been glad to hive seen more space devoted 
to this at the cost of condensation of the political writings 
some of which -ire hardly likely to add to his reputation 
For when we remember the conditions under which he 
shot the clumsy old muzzle loaders and the hidly mixed 
powders he us^ and the accuracy and fulness of his 
obscrv itions upon the hibits of animals we c innot but 
reckon Uikcr as tht greatest of English sportsmen 
While Baker s memoir gives an account of the political 
conditions of the Soudan from i860 onward Prof Keines 
admirable summary of the piesent knowledge of North 
African geography completes the sketch in other depart 
ments He divides North Africa into six divisions vu 
the Atlas (including Moiocco Algiers and Tunis) the 
Sahari the Soudan ind the Niger Basin Fgjpt and 
Nubia and Italiin North F ast Africa (including Abyssinia 
and Somaliland) Full of these districts isdcsciilied 
sepiratelj an account being gi\en of its genet alpli> sic >1 
geograph> of its history is fii as this is known of its 
ethnogiapliy and natural histoi) The ethnographical 
sketc hes ire especially well done while tht political his 
tones arc the most detailed Ihe natural h stoiy is the 
least satisfattory part of the book Ihe geology is 
mostly quoted second hand or is taken c nly from geo 
graphical instetd of fiom geological pipeis Some of 
the botanical records iie ceitainly quite untrustworth) is 
when on p 533 Cisumni is reported on the binks of 
the Webi Shebeyh when is it occurs only on the ends of 
the promontones on the i istem coasts 1 he nine maps 
are admirably clear while full of infoimition The volume 
IS in every way a greit improvement on the pre eding 
editions The immense imrcisc in the matciial ti be 
summansed hasmide the task a difficult one I his 
enormous growth of knowledge ipplies however to hve 
out of the SIX distncts describtd It is only m one that 
progress h is been stopped ind of whu h the new edition 
has nothing fresh to icport except papei deliini 
tations in Eunipe ind rcaition in Afn i Alt Junker’s 
collections the greatest ever made in the equatoiial 
provinces of Egypt were lost by the clising of the 
boudan It is to be h ped however thit Luiopcan 
offiiials will not much longer prohibit our representatives 
in the field from taking iction, and again opening to ' 
progress the lands where ( ordons death and Bikers 
life work added their names to the roll of our national 
heroes J W t. 

BIO OPTIMISM 

The Eiergreen A Not them Seasonal Published in 
the Lawnmarket of Edinburgh by Patrick Geddes and 
Colleagues (London Fisher Unwin, 1895 ) 

I T IS not often that a reviewer is called upon to write 
art criticism in the columns of Nature But the 
circumstances of the ‘ Evergreen ” are peculiar it u pub 
hshed with a ceitain scientific sanction as the expression of 
a coming faentific Renascence of Art, and it is impossible 
to avoid g^emg at its tsthetic merits It is a semi 
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annual periodical emanating from the biological school 
of St Andrews University Mr J Arthur Thomson 
assists with the proem and the concluding article ( The 
Scots Renascence \ and other significant work the 
volume IS from the pen of Prof Patnek Geddes It 
may be assumed that a large section of the public will 
accept this volume as being representative of the younger 
generation of biological workers and as indic iting the 
■esthetic tendencies of a scientific training What in 
justice may be done thereby a glance at the initial 
Almanac will show In this page of Scots Renascence 
design the beautiful markings on the carapace of a crab 
and the exquisite convolutions of a rims horn aie alike 
replaced by unmeaning and clumsy spirals the delicate 
outlines of i butterfly body by a gross shape like a soda 
water bottle its wings art mdicati d b> three sausage 
shaped exciescences on either side and the vegetable 
forms in the decorative border arc deprived of ill variety 
and sinuosity m favour of a system of cast iron semi 
circular luives Now as i niattei of fact provided there 
IS no ex ess of diagram his triining should render 
the genuine h ologist more ii utc ly sensitive to these ugly 
and unmt aning distortions th m the average educated 
man Neithei dots a biological training blind the eye to 
the qu te foituitoiis arrangement of the bl ick masses in 
Mr Duncans studies m the art of Mr Beardsley t> the 
clumsy line if Mr Mackit s reminiscent es of Mi Walter 
t rane or to the imateurish quality of Mr Bum Murdoch 
Andwhen Mr K rcardo Stephens htnouis Htmekon his 
intention rather than his execution and Mi Laubach 
lejoicing with tabat ind stnng at the advent of 
spring bleats 

N V hill ck a 11 ighway 
\je bu I ling ai d glad 

Thro dingle an 1 by vay 
( lassie an J Kd 

It must not be supposed that the frequenters of the 
biolog il libiatory outside the circle immediately 
about I rof I itnck Leddes arc more profoundly stirred 
thin they are when Mr Kipling full of knovvledgi and 
power sings of the wind and the sea and the heart of the 
natural man 

But enough has been said of the artistic merits of this 
volume Regarded as anything more than the first 
efforts of amateurs in irt and literature and it makes 
th It claim It IS bad from cover to cover and even the 
covers arc bad No mitigated « ondemnation will meet 
the eircumstanees of the i ise Imagine the New 
English Art ( lub piopounding a Scientific Renascence 
in Its leisure mr ments Of greater concern to the 
readers of N All Ki than thefict that a successful pro 
fessor may be in indifferent ail editor, is the attempt on 
the part of two biologists— real responsible biologists — 
wnting for the unscientific public to represent Biology 
as having turned upon its own philosophical implications 
Mr Ihomson for instance tells his readers that ‘the 
conception of the Struggle for Existence as Nature s sole 
method of progress “ was to be sure a libel projected 
upon nature but it had enough truth in it to be mis 
chievous for a while bo zoologists honour their greatest ’ 
‘ Science he says has perceived how false to natural 
&ct the theory was “It his shown how pnmordial, 
how organically imperative the social virtues are how 



August 29, 1895] NATURE 41 1 


love, not e(,oisni is the motive wh ch the final history of 
every species justihes And so on to some beautiful 
socialistic sentiment and anticip-itions of * the domin 
ance of a common civic ideal which to naturalists is 
knoVn as a Symbiosis And Prof Geddes writes 
tumultuously in the same vein i kind of pulpit science 
—many hopeful thint,s of ‘ Renascence, and the ‘ Elixir 
of Life 

Now there is absolutely no justification for these sweep 
ng assertions this frintic hopefulness this attempt to 
belittle the gnnts of the Natural Selection penod of bio 
logical history There is nothinj, in bjmbiosis or in 
tny other group of phenomena to warrant the stite 
ment that the representition of all life as a Struggle 
for Existence is a libel on Nature Because some 
species hive abandoned fighting in open order each 
fimily for itself, is some of the lugei carnivora do 
for 1 fight in masses after the fashion of the ants 
liecausc the fungus fighting its brother fungus his armed 
Itself with an luxili try alga because man instead of killing 
his cattle it sight preserves them ig i nst his convenience 
ind fights with idiertisements ind legal process instead 
of with flint instruments is life thcicfore any the less a 
b ittlc field '> H IS inj thing iriscn to show tint the seed 
of the unfit need not perish that a species may wheel into 
line with new < onditions without the generous assistance 
ofDoith that where the life and bleeding of every mdi 
\ idu il in 1 species is about equally secure a degenerative 
process must not inevitably supervene ’ Asa matter of 
f ict Naiui il Selection grips us moie gnmlj than it ever 
did bee luse the doubts thrown upon the inheritance of 
acquired characteristics have depiived us of our trust in 
education is a means of redemption for decadent families 
In our he irts we all w ish that the case was not so, we all 
hate De ith and his handiwork but the business of science 
IS not to keep up the < outage of men but to tell the truth 
And biological science in the stud) still faces this 
dilemma that the individual in a non comb it int species 
if such a thing as a non combatant species ever exist, 
i species that is to say perfectly ad iptcd to static eon 
ditions IS by virtue of its perfect icactions a mechanism 
and that in a species not in a state of equilibrium a species 
undergoing modification a certain painful stress must 
weigh upon all its imperfectly adapted individuals and 
death be busy imong the most inipcifect And where your 
aniin il is soaal the stress is still upon the group of imper 
feet individuals constituting the imperfect herd or anthill 
or w hat not they merely suffer by wholesale instead of by 
retail In brief a static species is mechanical an evolving 
species suffenng— no line of escape from that tmpasse has 
as yet presented itself The names of the sculptor who 
carves out the new forms of life are and so far as human 
science goes at present they must evei be, Pom and Death 
And the phenomena of degeneration rob one of any 
confidence that the new forms will be in any case or in 
a majonty of cases higher (by any standard except 
present a^ptation to circumstances) than the old 
Messrs Geddes and Thomson have advanced nothing 
to weaken these convictions, and their attitude is alto 
gether amazingly unsaentific Mr Thomson talks of 
the Gospel of the Resurrection and “that charming girl 
Proserpina, and Baldur the Beautiful and Domrbschen 
and hammers away at the great god Pan, inviting all and 
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sundry to “ light the Beltane fires ” — apparently with the 
dry truths of science — and keep the floralia, while Prof 
G^des relies chiefly on Proserpine and the Alchemy of 
Life for his literary effects Intercalated among these 
writings are amateunsh short stones about spnng, “de 
senptive articles of the High School Essay type, poetry 
and illustrations such as we have already dealt with In 
this manner is the banner of the “Scots Renascence 
and ‘ Bio optimism unfurled by these industnous in 
vestigators in biology It will not appeal to science 
students but to that large and important cl iss of the 
community which trims its convictions to its amiable 
sentiments it m ty appear as a very desirable mitigation 
of the rigour of whit Mr Buchanan has very aptly 
called, the Calvinism of science H (> Wells 


THE GIYPTODONT ORIGIN 01 MAMMALS 
'studies in the Ei luti n oj Animals By E Bonavia 
M D (I ondon t onstable, 1895 ) 

I N his preface the authoi wntea that Having com 
pleted the h lora of the Assyrian Monuments and 
its Outcomes, I was looking about for something to take 
up next as a subject of study In the fumers windows I 
was attracted by the leopard and tiger skins, which by 
degrees became objects of interesting study and specula 
tion In the true interests of zoology, it is to be 
deplored that his attention was not attracted by some 
other subject 

The key note to the startling theory propounded m 
this volume is to be found in a sentence on page 131, 
where it is suted thii The Glyptodonts or other 
armoured animals of i similar nature, were the ortginoL 
from which all existing mammals including marsupials 
descended 

This astounding statement is largely based on the 
belief that the niscttes on the skins of the jaguar and 
leopard arc the remnants of the rosette sculpture on the 
bony carapace of the glyptodonts, the author stating 
(p 1 24) th it these 111 irkings are indented from ancestral 
plate impressions of some extinct glyptodontoid form 
and have not been evolved by a process of natural 
selection 

How the author can conceive that the Felidir are de 
scended from any glyptodont like form (by which it may 
be presumed an edentite is meant) will pass the com 
prehension of any anatomical zoologist but all will 
endorse his remark (p 163) that one would indeed 
require to have lived a good bit of time to witness a 
Glyptudon changing into a Jaguar This, however is 
by no means all 1 atei on the author finds evidence of 
glyptodont iffinities in the bosses on the skin of 
Rhinoceroses, and remarks (p 217) that the giant 
irmadillo has its hind feet ungulate, its hoofs are almost 
exactly like those of the Malayan Tapir and in some 
rhinoceroses the incisor teeth are wholly wanting ind 
that part of the jaw is contracted, not unlike that of the 
Glyptodon If this means anything it means thit 
rhinoceroses are evolved from a veritable edentate 
glyptodont , and it is thus a -pity the author did not 
enlighten ats how the full dentition and claws of a jaguar 
were also to be derived from such a type 
It would be mere waste of space to stete how mar 
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suptals enter the scheme, but it may be mentioned that 
the loss of the primeval caiapacc of ordinary mammals 
IS attributed (p 309) to a deficiency of carbonate of lime 
in the water and plants on which they subsisted It wiU 
also be a surprise to zoologists to learn (p 143) that the 
roloratioh of the Indian black buck is due to its having 
lost Its armour on the ventral sooner than on the dorsal 
surface And equal wonderment will be experienced 
when they rend (p 300) that dolphins are near relatives 
of Plesiosaurs, and that the author doubts whether 
“ there are any good reasons for supposing that 
Ichthyosaurs were not mammals ” ' 

In another chapter the author is led, from the study of 
monstrosities, to the conclusion that horses are more 
nearly allied to the Artiodactyla than they are to either 
rhinoceroses or tapirs ' 

Many mine similar instances might be quoted, but it 
will suffice to say that if the author be right, all zoologists 
are hopelessly in the wrong in their views on mammali in 
affinity 

Among the redeeming features in the book will be 
found many interesting observations on the coloration 
of cats and hoises, ind the author appears to have made 
out a fairly good case for the derivation of the stnping 
of the tiger from the spots of a leopard like type Many 
of the figures of animals, especially the skins of Icopaids, 
ire admirable examples of photogriphy, and would be 
well worth reproduction in other works 

R LYUtKKLR 


OVR BOOK SHELF 

Lt Cauif Dtir Era Glaiuih By I uigi de Miichi, 
Libero Docente di MctcoioUigia nella R Umveisita 
di Pavii (Pavia > ratelli h usi } 

IHIS work dues not fulfil the expectations raised by 
Its title It IS a uiizc cssiy of 330 large octavo 
pages, divided into tniee sections The first treats of 
the climatic conditions of i gl irial inv ision, and here 
the author agrees with i number of Oeiinan w liters 
whom he quotes, in considering that a glieiil epoch is 
due to a lowering of mein animal temper iture and a 
diminution of the annuil lange, accompanied by in 
increased rainfall in suminci Phe next section treats 
of the temperatuie of the air We find a large collection 
of cmpiiic foimule, taken foi the most part from (•erman 
authors, some of which are based on assumptions which 
appe ir to be far from s itisfaetory, and which certainl> 
cannot be verified in the exhaustive way which one would 
wish before applying them to find the temper iture in the 
Glacial Age Among these there is one more impoitant 
th in the others, in which /, the mean annu il temperature 
at any given locality, is cvpiessed in terms of no less 
thin fiftiin physical quimitics, such as the supposed 
temmrature of an ideal sky,’ the absolute radiiting^wer 
of this sky, the transmissive powers of the itmusphere 
for ladi ition from earth ind water, and for sun he it, and 
last, but not least import int, “a term of corirction which 
expresses the efiect of the physical and meteorological 
condition of the loe ihty and this term may, according 
to the authoi, oscillate between -fi^C .ind -f6 C 
The third section, entitled ‘‘The Cause of a Glacial 
Age,’* contains the authoi s deductions fiom this formula 


1 Not Fcnslihyixithriiuiltcmpmturcofitian but(f II win^ Pouilkl 
triliUi uid Pnuter)th« icmicraiun ofon Klulsuif>i.c or«hiclitlM.n«iiai 
itiK power usqwvaltmiuihu filewholssIfliMplMn fu d oTiill ihc cvIrntW 
budtti exuptuwwn IhimionpcnitunuUkiKi Mmiusl lo -45 4C for 
all poru of uw globr the polo u well u tho oqiisior 
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He uses it to disprove the hypothesis that the Ice Age 
was due to a change in the obliquity, but he cannot 
apply It to discuss CroH’s theory, because it only takes 
account of the Mat annual heat received Hence he 
refers to previous writers for hts criticism on CroH 
Similarly the geographical hypothesis is dismissed as 
insufficient so that the way is cleared for the author’s 
own hypothesis, vi/ that the Ice Age was caused by a 
general lowering of temperatuie which arose from a 
diminution of the atmospheric transparency, which can 
only be cxpl lined (p 183) as the effect of a general 
diffiision into the atmosphere, over the whole suiface of 
the eirth, of a gis, vapour, or dust which absorbs, or 
reflects towirds space, a part of the heat which comes 
from the sun “ Ilut since the glaeial epoch also pre- 
supposes in extraordinary rainfall, among the many 
hypotheses which may be framed, one spontaneously 
piesents itself, viz that a great mass of aqueous vapour 
was laum hed ig iinst and diffused into the itinosphere ” 
Owing to the Inweiing of tcmpiraturc due to want of 
transparency, the vapour woulil fall as snow, and this 
piccipitation would go on until the mass of vapoui 
injected into tht itmosphere is entirely 01 in gi eat part 
eliminated 

Ihc author quotes an Italian writer, who suggests 
that the ai tion of volcanos in the age pieceding the Ice 
Ages iflbids a possible explanation of the (supposed) 
launching of these vast masses of aqueous vapoui into 
the atmosphere 

Liitfadm fur fuMognekt Vnfrrwi/iungen By Bernhard 

Kawiu Second edition (Jena Gustav Fischer, 

189s) 

HtsToiuiKvi methods have become so peifected, 
mu roscopic appli inres so modified, ind staining reagents 
so numerous tnit it is necessary to have gcxxl leference 
books for use in laboratories Although theie are a 
number of sueh works, amongst which we may mention 
lees *\ idt Mccum, Sims Moculhead s “Minual,’ and 
h leteher s edition of \ on kahlden s “ Practu il Patho- 
logical Histology the appearance of a new edition of 
Riwitzs compendium will be welcomed by all who were 
familiar with the first edition, which was published six 
years ago It resembles Von Kahlden s book in arrange 
nient but while this latter has Intn compiled specimly 
foi pathological investigations, Rawitz's “leitfadcn” 
is esscnti illy intended for the biologist and phvsiologist, 
and forms a suit ible supplement to its moroid ecninter 
part Mr hen reviewing br Fletchei s translation of \on 
K ihiden s book some time back, w c regretted the omission 
of various matteis relating to section cutting, embedding 
and staining an omission which is excusable on the 
ground thit in a work on practical pathological histolc^ 
a sound knowledge of these subjects might be taken for 
granted Raw it/ gives excclltnt descriptions of all our 
recognised modem methods, and a careful account of 
paraffin embedding and paraffin tutting, which will 
prove useful to all who wish to become familiar with what 
IS undoubtedly the best method for general histological 
purposes His directions for working with celloidin are 
equally good, ind since this method is somewhat neglected 
in this country the beginner will find a number of hints 
which Dr I Ictchei might well have included in his trans 
lation 1 he complete ness with w hich the vanous methods 
of fixation, hndcning, and staining have been enumerated 
IS admir ible, md we gam the firm conviction that the 
author has only included what is sound, and in cardtil 
bands eertsin to give good and trustworthy results 
Chapter xi (pin 1) contains some useful information on 
the art of drawing and “ reconstructing ” microscopical 
objects I he ‘ Leitfaden” may be recommended with- 
out hesitation to the histolomst as a book of reference for 
use in the laboratory it wiU save time, and seldom cause 
disappointment A A K 
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LETTERS TO THE EDITOR 
ITJit Sditer dett tut kM kmulf rufcmstbk f»r tptmuHt 
fraud bf iu urrafrudtHtt iftitJUr urn it tmdtriaie 
t» fthtm, tr to u r r tr foftd with tit wnttrt U, njtdtd 
mutmtcn^t tnttndtd for th*t or any othtr fmrt tjl NAfUKK 

The Univeruty of London 
I AH Anxiooi to make it dear that what Sir John Lubbock 
has sprang upon us is a radical change in the procure of Con 


The object can only be, it appears to me, to obtain a reversal 
of Its policy As a political exMient it is, therefore, very similar 
to the action of tboee politicians who for analogs reakons 
vrould change the constitution of the House of Lords 
Sir John now defines what he calls his “ sugg^ion ’* in the fol 
lowing words — “ That in voting on the newCharter, members 
of Convocation should do so ' as at a senatorial election,’ > e 
lu voting papers ” I call this a radical change in the procedure 
of Convocation 

I put aside the not immatenal |Mint that os a Statutory Com 
misston IS a delegation from Parluimcnt, the result of its labours 
will not be emb^ed in a Charter, but will be virtually in effect 
an Act of Parlwment when approied by that body 

Sir John has mode the following statements sbout his “ sug 
gestion ’ — 

(1) *' I im not asking that sny pniilege which they do not at 
present possess should ot confened upon my lonstituenta, hut 
-only supporting what is now their rvfi/ This right 

I know they highly \alue” (Naiurp, July l8, p 
(a) " It IS the foev at present” (Nature, August 8, p 
The words which I hsve put in italics are definite and exp 
and art, of course, m fist opposition to my repeated statement 
that Sir John > suggestion amounts to a fundamental and, indeed, 
resolutionary change of procedure This change consists in 
extending the mode of voting in s senatorial election to other 
matten Now the mode of voting at a senatorial election is 


pomts hirst the right of absent members 
absolute but only fermttnvt The words are “ Power to the 
Convocation, «/ tt shall think fit, to enable absent members of 
the Convocation to vole on such nominations by voting 
{xipers ’ Secondly, this permissive right is strictly limited by 
the words "but not so to tot* on any other matter ” 

It IS upon this vital discrepancy between Sir John's htateraents 
quoted above and the provisions of the Charter that I think it is 
imperative that he should give some explanation This demand 
on my part he is pleased to call an "attack ” Well, however 
that may he, he at least owes it to himself to meet it 

I trust, however, that I have now made it clear, and even to 
Sir John, that his " suggestion ’ is not the law, but that, further. 
It involves the abrogation of a portion of the Charter 1 think 
as a member of Convocation that in making such a proposal 
without consulting that body he has exceed^ hu functions as 
our Parliamentary representative At any rate it must, I thmk, 
be admitted that he is making short work of the " right ” which 
his “ constituents highly value ” (Nature, August 8, p J40 ) 

I am unwilling to prolong a painful discussion But as Sir 
John IS pledged to bnng forward tiis "sunrestion” in Parliament, 
which of course can incorporate it in the^ill, if it thmks proper. 


It seems to me of extreme importance to disupate hiv contention 
that It IS already the " law ” W T Thiskiton Dvlr 
K ew, August 33 

The Nomenclature of Coloure 
Thf interesting article of Mr J H PiUsbury, published in 
your last number, recalls to me a passage in my autobiagrsqihy, 
which, though it is already in print, will not be iswed until after 
my death As bearing on the question Mr Ffllsbury raises, 
this passage may, perhaps with advantage, be puUished in 
advance fhe plan suggested aims at no such actentific nicety 
of discrimination or naming os that he proposes, but is one 
which IS applicable with the means at present in use It is, 
as will be perceived, based on the old theory ropecting the 
pnmary cbloan; but s^tever qualificatum has to be made m this, 
need not affect the method described The passage is os 
follows — 

" 1 mention it here chiefly for the purpose of utroducing an 
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occompanjuig thought rtvpecting the nomenclature of colours 
The carrying on of such a scheme would be faciliuted by some 
mode of speafying vanetitv of tints with definiteness | and my 
notion was that this might be done by nammg them m a manner 
analogous to that in which the poinu of the compass are named 
The subdivisions coming in regular order when ‘boxing the 
compass,’ os it is callul, run thus —North, north by east, 
norUi north east, north cast by north, north east , north east by 
east, east north east, cast by north, east Applying tlus method 
to colours, there would result a senes standiitf thus —Red, red 
by blue, red red blue, rid blue ly red, red bhie (purple) , red- 
blue by blue, blue rod blue, blue by red, blue And in hke 
manner would be distinguished the intermediate colours between 
blue and >ellow and those between yellow and red Twenty 
four gradations of colour in the whole circle would thus have 
names, as u shown by a dwgram I have preserved Where 
greatir nicety was desirable, the sailor’s method of specifying a 
half point might be ulili>(.d— as red red blue, half blue , signify 
mg tni intermediate tint between red red blue and blue red 'tty 
red Of course these names would be names of pure colours 
only —the primaries and their mixtures with otu. smother , but 
the methixl might be cxjnnded by iht use of numbers to each 
I, 3, 3, signifying projnrtions of added neutral tint subduing 
the colour, so as to jiroduce gradations of impunW 

“ borne such nomenclature would, I think, be of much service 
At present, by shopmen and ladies, the ruimes of colours are 
used in a chaotic manner— violet, for instance, being spoken of 
by them as lairple, and other names bemg grossly misapplied 
As matters stand there is really no mode of making known in 
words, with anything like exactness, a colour required , and 
hence many imivediments to transactions and many errors In 
general life, too, people labour under an inability to convey true 
colour conceptions of things tb^ are describing 1 he i^em 
indicated would enable them to do this, were they, in the course 
of education, practised m the distin^vhing and naming of 
colours If by drawing, there should be disciplme of the eye in 
mstters of form, so there should be an aecompanying diacipbne 
of the e)c in matters of colour ’ 

Wero some authontative body to publish cards representing 
these various gradations of colour, arranged as are the points 
of the compass, each division bearing itr ’ ' 


I, 2, 3, were appended to mdicate Iht d^rees of 

impunty bj mixture with neutral tint, a, b, (, might be used to 
Signify the intensity or degree of dilution of the colour 

Very possibly, or even probably, this idea has occurred to 
otlicrs, for It IS a very obvious ont Hbrbfri Spenufr 

The Mount, Westerham, July 23 

Clausius’ Virial Theorem 

Thf above named Iheorom, which appeared in the Phil Mag 
for August 1870, much as it is now used m connection with tht 
kinetiL theory of gsses, leceived httle, if any, attention m 
hnghnd for some time after its mtroduction Apparently the 
theorem was accepted without hesitation or discusi^, and, as 
far os I can learn, niithir on its first introduction or smee has it 
received any adverse cntiiism, or, in fimt, any enticism whatso 
ever My object in wnting this letter is, in the first place, to 
direct attention to the arguments used by Clausius to establish 
hu theorem, which appear to me to be unsound, and secondly, 
by applying a simple tist case, to show that the thiorem itself is 
not true 

Clausius first proves the following equation 

If for the moment, f ir the sake of simpbcity, we divide both 
sides of the equation liy we get 

and this mify be written 

/>•’/> 


V* 
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vtry great 


a equal to the algeliratc 

of tht area* udx and j It i* obvious that for periodic 

motion the rectangle vu will vanish when a suitable value is 
given to / but so also will the areas' MdxandJ xdu Sothat 
when xjs » o we get, either 
j'udx mo uid 

^\gain 1 
dots 

tirtssion vanishmgly small, by taking 
21 

obvious that if the ireos j udx ind - j xdu are not equal be 
fire multiplying them by the tvpresvions so olitiined are nut 
so aflerwirdv Moreover ind hnally, it should Ik olistrved 
that the expression m J ii/i dots not rtpnsint limlu uitjj 

to reiireseni which the expression should lie m j it/u The 

above considerations seem to me to entirely upset Clausius 
demunsi radon 

In the tenth edition of Maxwells "Heat (p 323), lord 
Kayleigh his given an illustration of the manner in whieh he 
supposes the virul lei set in opposition to kinetic energy, 
and we may take his illustration as a simple test of the theorem 
■■ ppvas two boelies each of 
path v 

Here, as there 
the form 

ajw » 

In the alxive equation » the veleKity, is eonstint, and K — 

If we like f us the radius of the circle, then r = 2f, and 
equation becomes 

= 1 X ipJXm 

Hence 

i 


jvressurc,^ the so e lUeel \ irial equatimi lakes 


Whi n, howtve r, 
and look upon the 
as simply represent 
Sion fur work, then 


tki Of ItHatyhv) of inlftfuj,al 
i notice thit 
SR - aw/ fVH = 2m f 
, we throw overlxiard all ideas <f “viiiil, 
and look upon the term iaRr in the so called viri d equati n 
IS simply representing work ind equal ti ]/\, also an espies 
' ' ork, then the equition 

aiiwro' - 3/V + 4aRr 

IS certainly true But there steins no possible advintage to Ik 
ola lined in splitting the right hand member into tw » equal 
terms, instead of wnting the equation 

ai/wt ’ = 3;^\ , or ajwt'’ = aRr 
in either of whiih f irms — the hrst for preference —it isapplicabU 
to ideal gases 1 or natural permanent gases the equations 
become, either 

aljS/WT > = 3/>\ or aiflwr* = aKr , 

UPm « - aSRr, 
as given in my letter (p 221) c 
Theory ’ 

London, W , August 14 


Incubation among the Egyptians 
ARTinelAl incubation like many another prui tae supposed 
to be peculiar to modern eivilisation, is but a revival from very 
ancient times Diodorus an author who wrote about forty yean 
before the commencement of the Chnatian era, tells how the 
hgyptiani of his time with their own liands, bnng eggs to 
maturity, and how the young chickeni thus |iruduced are nut 
inferior in any way to those liotehn) by the usual means 
Ihe practice, probably with methoda diflenng little from thote 
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of ancient limes, survive* to the present day among the fellahs 
of bgypt In suitable |>Iaees ovens are erected, and the pro 
prietor* go round the neighbouring villages collecting eggs A 
sudicient number having been collected, tney are plaM on mats 
strewed with liran, in a room about II feet square, with a flat 
roof Over this chimher, which is about 4 feet high, there is 
another built about qleet in height The roof, which is vaulted, 
has a small aperture in the centre to admit light dunng the 
worm weather below it another opening of larger dimensions 
communiiates with the oven below In the cold weather both 
are kept closed mil a lamp is kept burning within b ntrance 
IS then obtomed from the front of the lower chamber In the 
upper room fues are made in troughs along the sides, and the 
eg^ are plued on the mats below m two lines, corresponding 
to and imniediitely IkIow the fires The fires are lighted tWKc 
a day, the first time 1 1 die about midday, the set ond to I ist from 
alxjut 3 p m to h p m The hrst bateh 1 f eggs are left for 
almut hilf a diy m the warmest situation after which they art 
moved to nuke room for others, until the whole number in hand 
heve had the iKnefit of the position This is repealed for six 
days bach egg is then examined by a strong li^t Ml eggs 
that at this slige in cleir are rejected but those that art 
cisudy or opupie ire restoreil to the oven for another four dvys 
Then they ire rtm veil to another chamlier whi rt there are no 
fires but the air is excluded Here they he for five days, after 
which they ore plice 1 sipirately, about one or tw > inehesapart, 
and continudi) tunic 1 This last stage generally takes six or 
seven diys Dunng this time a const int ex imiiution is mode 
by plieliig ea h egi, t > the upper eyelid when a warmth greater 
than thU of Ihe human skin is a favourable sign The duration 
of the iirocess gtm rally extends over twenty one days, hut 
thin sheik d iggs fien take only eighteen diys The avenge 
hcit reipiired is S6’ b bxiessive hut is prejudiiiit In 
Tgypl Ihe I est time is from b thru try 23 to April 24 

J Tyrriii Bam Ft 


Mountain Sicknest 

I ilAVi just e me baek from a jourmy in the region of the 
Andes an 1 in I king overthe numbers of Naiurs which ha I 
aceumulated during my ilisence 1 came across the extriet, 
which yon make m y ur notes of lebniary 21 from the Arm 
S itafi/i/ut >n Ihe subject of mountain sickness I cannot 
agree with M Kr ne ker s statement tliat iKjond three thousand 
metres mount tin sickness attacks all Mrsons as s ion os they 
in lulge 111 the least must ular eflbrt, as 1 m ide the acquaintance 
of ininy yet pie m stiy railway men, living and working at 
altitudes of fiurtcen >r fifteen thousand feet on the UnjraTine 
and the Soulhirn kiilway of Peru whohul never experienced 
to / ) it or m luntim sickness As far ts my own exjienence 
g es in three j aimiys across the Andes and several mountain 
ascents including ne to the lop of the crater of the Misti, 19,300 
feel tlwve sea level I hod only one attack of ton he, and 
that was at the end of a ride on an ill engine from sea 
level to fourteen th usand feet in nine hours But this was so 
complicated with sulfxialion by the oil fumes and scorching by 
thelieetof the furniee while running through the fifty seven 
tunnels on the line, that I cannot say how much wo* mountain 
sKknesH and h >w much was not At iny rate, I vra* jierfectly 
well the next morning and rode over a pas* nearly leventeen 
thousand feet high without the slightest inconvenienee ks 
regards the danger of a prolonged sojourn my expenence teaches 
me that it is almost entirely due to |*rs >nal idiosyncrasy and 
unwise eating and ilrinking A healthy person whose lun^ and 
heart are all right who does not over eat and is very moilerate in 
the use of stimulants, will not suffer from mountain sickness after 
the first few hours and in many eases will nut suffer at all if the 
ascent is sufficiently grai ual Of course vtry violent exertion 
produees ilistress 1 j reason of the deficiency of oxygen I do 
nut think that iheie need be any difficulty about the officials 
of the moposed luiiefraa railway, if steady men, not of a full 
haint of body are seTceted I never heard of any trouble from 
mountain sickness among the Peruvian railway men unless they 
over stimulatcfl and yet they are accustemied to go in a day 
from sea level 1115 7^ feet on the Oroya line, and to 14,666 
feel on the S nithern Wne, aixl return to sea level on the follow 
mg day I may add that I have mailt both these journeys 
myself without thi slightest inconvenienci , and have been able 
to walk and nde without any trouble at the end of them 

London, August 20 (..EORi k GrU'^ith 



August 29, 1895] 


NATt/RE 


4^5 


Thf rcMcwer of Osborne ‘ from the GreeWs to Darwin ’ 
<011/(0 i> j6a)sa)^ that Marshall qu jtts the f»ct of Wallact’a 
heing let! ‘ to the ihscorery of nutinl selection as he lay ill of 
uitcrimttent fever it Tematt, mil refers one to the abndcul 
form of the ‘ Life and Letters of Chirlts Darwin for this 
statement Having only the original ediUon in three volumes 
from the jear 1SH7 at my distiosnl wherein I cannot find it, 1 
» mid draw attention to my having |nibhshed the fiict Ui far 
hick as ihyo (“Charles Darwin and Alfred Russel Wallace 
Ihre ersten I’liblicatione n Uber die 1 ntstehung der Arten nelist 
einer Ski//1 ihres T « liens und eincm \ e r/eii hniss ihrct Schrilten 
brlangen, 1 Resold 8vo pp xsiii ind 56, on |iage xaiii ) 
I he remarks to 1 h found there are 1 ised upon a letter of Mr 
Wallaces dated Novemlier 23, 1869 ind now before me, a 
(ussage of which runs thus — 

“The ]npcr No Q [ on the liw which has regulated the 
iiitroduc ti m of new speeie AN U 1855] should be read 
dong with \o 19 [ in the leiidencj of \ ineties to dejMrt 
indefimtely from the origit d ijje IIS 1858] IMun I 
wrote It I w IS firiiilj cjiivinced f the derivelive origin of 
siiecies but hid net iriived at an 1 In f the proiess When I 
wrote No 19 at Te mate [111 the jeit 1858] 1 did not (km w] 
what were Mr Dirwiiis Mews r the nature of the work he 
woi engaged in cx ijt gen rally tint it was on ‘Xariation 
I hit upon the «U \ of Natural Sihetion (though I did not 
give It tint name) while shiveiing under the cold fit of ague, 
ind I w IS led to it by Mdthus views 11 |Hilation applied to 
animals Vs wxin as my ague fit was ver I sat down, wrote out 
Ibe irticle copied n ind sent it ill by the next post to Mr 
Darwin It was printnl without niv knowledge, and of course 
with ml any corn etion of proofs 1 should, of course hke this 


fact t< 


led 


This I did . ^ 

milage 39 ind I fiJiie Dr Wallaee wdl 
nuking known the whole of his highly interesting statement 
tu Alt vH 71 td\ Of eouise I am not sure whether he 
did not tell or write the same to smie one else, though I am 
nit awire ihvt it has ken published 
Orilinvry nioitals dream nonsense m their fits of fever, i 
philosopher of Dr W dliet s standing conceives original idcis ' 
A U Mivsb 

Zoologiial Museum Dresden, Vugust 19 
Thf letter to Prof Newton pubhsltcd in the abridged 
lift o( Darwin was written in 1887 I had entirely for 
gotten that I had wntten on the siuie subject to Dr Meyer in 
1869, vir that lit had published mj thing in reference to « That 
letter probably cont lined my earliest si itemenl on thi subject 
ind It agrees sulist tnti illy with my liter statements — \ K 


A Problem in Thermodynamic* 

SiFViFNS taught us how, by using the heat of the gases esiap 
mg from a furnace to heat the gas and air before entering the 
furnace we could obtain tem|Kratures limited only by the hre 
resisting quality of the materials of which the furnace is con 
structed Now it occurred to me whether on the same 
pnnaple very low temperatures might not be reached My 
idea u> this If compressed ait is expanded to atroosphenc 
pressure the gas does work in overe ming the resisUnce of the 
atmosphere and is cooled to a corresp indmg amount 

Suppose, for instance, the gos is compressed to i/ioo of its 
volume, then 1 cubic metre would perform, in expanding against 
the otmosiihene pressure of l kil |ier 1 square centimetre, or 
10,000 kilos ]>er square metre, an amount of work equal to 
10,000 X 0 99-C9900 kilgr metres, and absorb units of beat 

Now, I cubic metre of air weighs 1 24 kil , and, having a 
speafic heat of o 34, the temperature of the expanded ait vrould 
be lower 78* than before expuding 
Now suppose A IS a tuho of a material vmperviqps to heat- 
that la, a ^rfect non conductor — and b a tube made of a perfect 
ccndnclor of heat , the tube A being closed at one end, and B 
having a small OMnmg m the end 
Now, if a contlnuosis supply of compressed air is kept up in 
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tube B, this air will come down m temperature and, passing 
along between a ind h cools the compressed lu before it 
expands 



I should Ik gl id if my of your readers could give me the 
theoretical mimmum of timiieniture produced it e 

Lssen Ruhr ( lerniany L Bl ass 


A Remarkable Flight of Birds 
flN Sepleinlier 30 1894 dwul 3 p nv , I was iliserving the 
sun thr ugh an 8 inch telescojx. I noticed some dark ^iires 
of birds passing, like shal ws, icriiss the sun I was using a 
daik glass and tht bir Is weie consequently, only v isible when 
seen igainst the 1 right s Ur div< Ihe ulhnuettes of the birds 
were very slnnily mil cleirlyeut bviryfew seconds a bird 
wtuld emerge trom the lirl ness pass slowly across the sun and 
•Impiwu on the illur si ie I watched them for over ten 
minutes without any decrease in their numixrs The wholi 
number of birds must have lieen enormous, otherwise it would 
hive been imixissilile f r some of Ihtm to hive passed ns 
freimently as they diil I etween my lelescojie and the sun The 
bulls wen Hying in i southerly direction, and were quite invisible 
to the naked eje 1 w is thin fore unable to determine their 
dislinee, Init should thml they must have been two or three 
miles aw ly f r the telesc >!>«■ was in focus lor the birds and sun 
it the same time I do nut know what birds they were 
t umiiinng the spread if tl cir w ings w ith the solar disc , I should 
SI) their wings suUended in ingle of about two minutes The 
) lue from which 1 observid them was Shere, a village between 
Guildford uid Doikmg f im told thit such a flij^t of birds 
has nit before lieeii ru >i<led m this countr), and have been 
urgeil tiiulihsh in icr mnl in the hoiit that other astronomers, 
who may have seen v smul ir thing, may be leil I > mentimi the feet 
Shere, ( lUildt rl K A Buav 


im ipsn JLH Ml r iiNG ot thp. hritjsh 
A S sO( lA I urn 

I N our last at tide wc gave a general outline of the 
loi il an angemtnls for the Meeting The programme, 
lb a whole, is now faiily complete A slight alteiation 
his been nude with referenee to the soirdcs , the first 
will be given by the Ipswich beitnlific Society and the 
Suflblk. Institute of \rih eolngy jointly, and the second 
by the Mayoi of Ipswieh (Mr J It Uartlct,) Ihe 
fitting up of the Siction Rooms is pnieeeding lapidly, 
and arrangements arc being made fot the darkening 
of those m which a 1 intern will be used In the case 
of heetions A and II, which meet m the same building, 
only the room ilinttcd to Section B will be fitted up with 
dark blinds and i lantern » reen, and the Set tions wdl 
be asked to exchange nxims on diys when papers re 
quinng lantern illusti ition arc read in Section A Fhe 
s-une arrangement will be made as to Sections D and 
K, which meet m the two rooms at the Masonic Hall 
bor the President’s iddiess in these Sections, the I yceum 
Theatre, which is a shoit distance off, will be placed at 
the disposal of the Sectional Committees, as the Masonic 
Hal) rooms maybe hirdlylarM enough to lontain all 
those who would probably wish to be present on these 
particular occasions 1 or a yimilar reason. Section G, 
which mems m tlu f o operative Mall, will be oskt d to 
allow the ISresident’s addresses in Sections A and II to 
be dehvered there A spacious room adjoining the mam 
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street, and within two minutes* walk of the reception 
room, will be set apart for a ladies club room 

The excursions will be of a more varied character than 
usutl On the Saturday afternoon the geologists will 
visit the well known crag district, including OrtM, Sud 
bourne, and Chillesfotd This will give an opportunity 
for the examination in the field of many of the deposits 
to which the previous days discussions have been devoted 
On the same afternoon, there will be a dredging excursion 
down the Orwell, whilst other parties will go to Burv 
bt Edmunds (on the invitation of the Mayor), to Hel 
mmgham Hall, and to bouthwold (where also the Mayor 
ind a Local Committee will act as hosts) On the Thurs 
day afternoon after the meeting, there will beanotherdredg 
ing expedition, and also an excursion to Colchester (on the ! 
invitation of the Mayor), to the I* lint Napping Works at 
Brandon, and to the Hroads, on which occasion the party 
will be entertained en route by the Mayor of Yarmouth 
The geologists on this day wiU go to the Norfolk coast to 
exaimne the Glacial and Pliocene deposits in the neigh 
bourhOod of Cromer, where arrangements will be made 
so that those, who wish may stay the night Other 
short afternoon excursions will be made near Ipswich 
whenever time allows 

The programme of work in the bections is rapidly 
filling up In bection A, the President, Prof W M 
Hicks, will take as the subject for his address “ The 
I luid Theories of Ether md Matter On the Friday a 
joint sitting will be held with bection B, when Prof A 
Schuster will open a discussion, in which Lord Rayleigh 
and Mr Crookes are expected to take part, on the 
evidence to be gathered as to the simple or compound 
character of a gas from the constitution of its spectrum 
On the same occasion, Captain W de W Abney and Mr 
C H Bothamley will icad papers on orthochromatic 
photography There will also be impoitant discussions 
in Section A, oh the question of a new practicU unit 
of heat, introduced by a paper from Mr E 11 Gnfliths, 
and on the objective charicter of combination tones, 
opened by Prof Kucker Other papers to be rcid in the 
Section will be on the teaching of geometneal diaw 
ing in schools, by Prof O Hennci, on the electnhcation 
and diselectnfication of gases, by Lord Kelvin and 
Messrs Maclean and (lalt, on vertical (earth air) 
electrical currents, by i*rof Kucker, on the events that 
go on within molecules, by Dr Johnstone Stoney, on 
the veloaty of light mar irehed gas through which a 
current is passing, by Messis Edser and Starling, on 
a dynamical top, by Mr C 1 Walker, and on Boltzmann s 
minimum theorem, and the question of reversibility in 
the kinetic theory of gases, by Mr E P Culverwcll 

In bection B, the President, Prof R Meldola, will deal 
in his address with the relations of physiology and 
chemistry The Monday will be devotra chiefly to 
papers dealing with the relation of chemistry to ogn 
culture, which are already anticipated locally with 
considerable interest, on account of the large stake 
the district has in agriculture Prof Wanngton will 
be amongst those to read papers on the question 
The Tuesday will be given up to papers on organic 
chemistry 

In Section C, tbe address of the President, Mr 
Whitaker, will be devoted to the subterranean geolc^ of 
the Eastern Counties^ as exhibited in various deep borings 
and wells Mr Whitaker will also have a paper on the 
latest results in the boring for coal, now being made at 
Stutton The other papers on local questions will 
probably deal mainly with newer Tertiary getdogy, 
Ipswich being a caiutal centre for the study of our 
Pliocene and Pleistocene deposits Besides the local 
papers, commumcations have been promised from cer 
tain of the foreign visitors, on tbe conelabon of our 
Bntish Tertiary deposits with tbeir continental equtva 
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lents A paper by M Gustave OoUfus, of Pans, on the 
extent of the Tertiary seas of Western Europe will 
give hib views of the physiography of the south and east 
of England in Pliocene times, and is hkely to lead to 
some discussion Glaciataon, as was to be expected at 
^wich, will occupy a good deal of time Prof 
Sollas will exhibit the “ pitch glaaers,” by which 
he has produced in the laboratory many of the 
obscurer phenomena of glaciation Mr Robert White 
communicates a paper on the glaciation of tropical 
South Amenca 

Of the miscellaneous communications likely to be 
brought forward, we can only mention a few Mr Joseph 
Francis, the engineer to the New River Company, will 
have one on the method adopted to ascertoin the direc- 
tion of the dip in the Pal.eozoic rocks met with in the 
deep bonnes at Ware and Cheshunt It may be observed 
that while tnerc is no difficulty in obtaining the amount 
of the dip, when a solid tore is brought up, it has always 
been a difficult problem how to obtain the far more im 

C nt data as to its direction Papers are also expected 
Prof Nicholson and Mr Marr, on the phylogeny of 
the graptohtes from Messrs (.arwood and Marr, on 
zonal divisions of the Carboniferous system from Mr 
1 V Holmes on the ancient physiography of South 
Essex from Messrs Reid and Ridley, on the Arctic 
and P il lolithic deposits at Hoxne Others, on Amencan 
paLeontology hive been promised by Profs Claypole 
and Marsh 

Section U meets this year under the presidency of 
Prof W A Heidman, and, for the first time in the history 
of the Association, it will be a section of zoology alone 
Botany now forms a separate section, and although physi 
ology IS nominally attached to Section D for this meeting, 
It will in fact be unrepresented The work of Section D 
will be largely devoted to questions of nianne fisheries 
and manne zoology On the F riday of the meeting. Prof 
McIntosh will open a discussion on fishery questions, ind 
an interesting debate is expected Prof Haddon will 
read a paper on the Royal Dublin Societ> s Fishery 
Survey Dr Bishford Dean, of New York, will give i 
paper on appaiatusfor catching oyster spat and its failure 
in practice, and will also exhibit an interesting collection 
of eggs and larv i , Prof Herdman will give an exhibi 
tion of lantern slides illustrative of fishery problems, and 
will explain tbe method of zoning of shores, Kc , and, 
in conjunction with Prof Boyce, will mve t Jiaper on 
oysters and typhoid Other papers will be read by Prof 
Miall on pupation m insects by Prof Ritter of New 
York on budding in Tunicata by Prof Llo>d Moigan, 
on expenments on instinct in young birds by Dr H O 
Forbes, on the Antarctic continent, and on si^s and by 
Dr Otto Maas of Munich Prof Gilson, of Louvain. 
Prof Howes Mr Moore, Mr Hoyle, Dr Hurst, ana 
others on various subjects 

The following IS the provisional programme for Section 
G -Thursday, iz —Address by the President, Prof 
Vernon Harcourt light railways in agricultural districts, 
by Major General Webber , congelation of soil for found 
auon purposes, by M Gobert , Bentley coal bonngs (a 
local work), by R C Rapier Fnday, 13 —The growth 
of the port of Harwich, by W Birt , notes on improve 
ment of Maas in connection with Hook of Holland route, 
^ the President Snowdon tram road, by Sir DougUs 
Fox , notes on autumn floods of 1894, by W H Symons , 
river weirs and flood prevention, by F G M Stoney 
Saturday, 14— Dredging operations at Mersey Bair, 
by A G 1 yster , carbomc anhydnde refrigerating 
machinery, by E Hesketh, deodonsmg sewage by 
** Ipswich, by J Napier —Monday, iby 
will be devoted to electneal papers, among which will be 
tbe following —Induction telegraphy, notes on fiirdier 
advance, by W H Preece, glow lamps, by W H Preece. 
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modem appbcations of electncity to traction, by P 
Dawson , the chloride battery, by W H Earle , exten 
Sion and development of the telefdione in agricultural 
distncts, by Muor General Webber , telephony, by A R 
Bennett , the udd telegraph m Chitral camiMt^ by P 
V Luke , a new portable photometer, by w H Preece 
and A P Trotter Tuesday, 17— Interim report of 
committee on standardising modem flour milling 
machinery, by F W Turner , piper making machmery, 
by Mr Mason , printing without use of movable types, 
by J Southward , incandescent ^as lamps, by C Ctmlce , 
B A Standard small screws, by R B Compton , uniform 
ftetor of safety in steam boilers, by J Key 
TheprovisionalprogrammeforSectionHisasibllows - 
Thursday, September 13 Address by Prof Flinders 
Petne , skulls of the aborigines of Jamaica, by Sir W M 
Flower , skulls of the Neolithic mvaders of Egypt, by 
Dr J G Garson , Andamanese, by Moms Portman , 
Neolithic invaders of Egypt, by Prof Flinders Petne 
Fnday, September 13 —Worked flints from South Africa, 
by H W Seton Karr flint and metal working in E^pt, 
by Prof Flinders Petne , flints found at Thebes, by Gen 
Pitt Riven, , plateau flints of North Kent, by B Hamson , 


A SOUVENIR OF “ CHALLENGER WORK 

A MEDAL has been prepared as a souvenir of tho 
scientific work eonnected with the C/udlengtr ex 
pedition The medal which is m bronze, is three indies 
in diameter, and was modelled by Mr Bimie Rhind, 
sculptor, from designs by Mr William S Black, both of 
Edinbuigh It was cast in Pans, and is being presented, 
by Dr John Murray to the naval ofiBcers of the expedi 
tion, the contnbutors of memoirs to the report on the 
scienufic results of the expedition, and to members of 
the uvilian saentific staff, as a souvenir of Ckalltngtr 
woik 

The accompanying illustrations have been reproduced 
from two photo^phs of the casts forwarded to us by 
Mr Black, and show the two sides of the medal On 
the front of the medal, the head of Athena with owl 
occupies the centre, ind is placed on the globe, which 
■n turn is surrounded by a border of water indiciting 
the voyage of the expedition around the world Out of 
the water nses Neptune, with tndent and a trawl dis 
closing the treasures of the deep sea The decoiation 
of the border is completed with a dolphin and two mer 



ving tools from terrace ffravels of the fhames valleyj 
H Stopes , Paheolithic projectiles, by the sime J 
megaliths of Tripoli, by Swainson Cooper , kitchen mid , 
den at Hastings (report), by W J Lewis Abbott' 
Saturday, September 14 —North west tribes of Canada 
(report), by Prof E B lylor , Samoyedes of the Arctic 
tundras, by A Montefiore , language lUustratmg pnmi 
tive warfifre, by Rev Hartwell Jones , ethnographical 
survey (report), by £ Sidney Hartland , deviations of 
children (report), by Dr Warner Monday, September 16 
■Cannibalism, by CapUin Hinde , folk lore of Ipswich, 
by Miss LayM, ethnographical cimclusions, by G 
Laurence Gomme , genend conclusions, by Edward 
Clodd , folk lore illustrated, by Prof Haddon , rehgious 
origin dances, by Mrs Grove Tuesday, September 17 
—On mtetforence with the civilisation or other races, by 
Lord Stanmore, Prof Douglas, Prof Haddon, and Dr R 
N Cust, and letters of the ute R L Stevensm , southern 
Arabians, by Theodore Bent , the Eskuno, b^ Linklater 
and J A Fowler Wedne^y, Septembw 18— Lake 
village of Glastonbury (report), by Dr R Munro , pre 
histone Greek idols, by Arthur Evans , Neohthic station 
of Butmir, by Dr R. Munro 
KO. 1348, YOU 52] 


•maids supponing a ribbon with the words ‘ \ oyage of 
Fh M S CMletiget, 1873-1876 ’ 

i ThebackofthemedilbearsthecrestoftheCA»//t«j;rr 
4 mailed wamor throwing down the gauntlet to Neptune, 
whose tndent appears above the waves I his central 
figure IS surrounded by a scroll beanng the words, 
“Report on the Scientific Results of the Chalhn^ Ex 
pedition, i88&>i 89S The name of the recipient of 
each medal is engraved around the edge 
It IS hardly necessary to say that the medal has been 
very much appreciated, and appears to have been received 
with speaal satis&rtion by foreign contnbutors to the 
CiaUwffrr Report, who regard it as a pleasing recognition 
of their assistance m the great work which has now been 
completed 


DR FRIEDRICH W G SPORER 

I N a recent number of NatURS we unfortunately had. 

to redord the loss of an astronomer. Dr Fn^nch 
Tie^en, who devoted hunself to computation or, we 
shoukl say, to that branch (A astronomy which deals with 
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tlic mLthods of cilculation, and with the reduction of the 
ol>st rv itions themselves 

It IS our lot today to sty a few words about 
mothci hard woiker in astronomical science, whose 
end his followed too soon after that of Dr lietjcn 
I his deioted student of istronnmy has been in energetic 
observtr in the sime dti^rec that Dr Tictjcn was an 
iident computer Ue refer to Dr Tnednch Wilhelm 
(lustii Sporer the former ihief assistant of the Astro 
I’hysieil Obstivitoiy at Potsdam, and who died on 
July 7 last 

Dr Spoierwas boin in Herlin on October 23 1822, ind 
ifter spending, some lime it the Fnedneh Wilhelms Gym 
nasiiim he entered the University of Derlin, miking 
inithiinitics ind astronomy his chief studies On 
Deiembei 14, 1843 hi gained his doctors degree, the 
subject of his thesis being the comet of 1723 In the 
following yeirs he worked under Enckes diiection it the 
Herlin Obseiiatoiy ind m 1846 after hiving made his 
Stiats txim went as i teacher of mathematics and 
natural science to the ( jymn isuim at Hromberg In 1847 
he procccdid to Prendau ind two years later to Anrlam. 
It which I liter pi ice he t uight for twenty five years, and 
liccamt eventually 1 10 reetm 

It was during nis leisuie hums there that Dr Sporer 
was able to turn his ittention to astronomical observ 
itions, his instrumintal eouipment being of a veiy infenor 
kind Notw ithst inding tnis hindi ance, he w as able how 
ever bj gieit diligence and pcisevcrance to mike useful 
observations with legaid to the statistics of the solir 
spots which h IV c made Ins name known to every workei 
of soDr physics 1 hrough the attention of Prof Schell 
barh who wis the leaincr of the then Crown Prime 
Fnedruh \Nilhelm aftiiwirds Kaiser Priediich, Dr 
Spoicr w is i quipped with i good 5 inch telescope with 
wnich he continued to in ike hts sol ir observ itions by 
the known method of projection His Anelatn observ 
ations appeared from tiiiu to time in nuimrous artulcs 
oontiibuUd to the A tummu ht.nNachrti.htiH and ilso 
intwolirgci papers which cum out in the yens 1874 
ind 1876 in the Publt ition n dtr A^tranomtsihen Utsell 
scha/t riit chiif viluc of these pieces of work hts in 
the careful ditcnninatinn of the elements of rotitionof 
the sun mil ilso in thi more ii curate sc ttlement of the 
then empiiic illy known liw of Cinington nimely the 
dccicasL in the velocity of rotition of the sunspots 
according to inert isc of solar 1 ititude 

In the year 1868, acconipinicd by Prof Tietjen and 
Dr Fngclmann Dr Spoiti took put in thcastionomii il 
expedition to observe the totil eclipse of the sun visible 
in the Fast Indies bix ye irs later (1874) he received 
the ippointment as obsciier at the Potsdam Astio 
Physical Dbserv ilory, ind in the same yeai continued 
his solar ohst nations fioin tin top of the tower of the 
Military Uiphin Asylum until the completion of the 
observatoiy 

rhcic Dr Siwrer with untiring energy and with tlu 
same irdoui tliat he displiytd in \ndun did agieat 
unount of work in eolleeting data on the subject of sun 
spots Ihi public Itions ol the Astro Physic il Observ 
atory (yeais 1879 1S94) ronti n four valuable papers by 
him giving i iieh qu intiiy of iccurate observ uions that 
will leniain a elissicil work for the study of the proper 
motion of the sol ir spots 

In 1882 Dr Sporer bei une chief assistant, and this 
position he held until October 1894, when he tctiied for 
i well earned lest 

From Dr Spoiei s observ ations of solar spots the most 
important deductions thit have been made may be 
summed up as follows 

(1) fhat the period of rotation of the apparent surface 
of the sun about the axis, is not the samd for every 
part 

(2) rhat the velocity of the spots i» greater nearer the 
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el^uator than further away from it, and that this v clooty 
can be approximately represented by a formula 

(3) I hat the van ition in latitude is periodical, and that 
there are two senes of spots We learn thus that the true 
sun spot cycle is one extending over twelve to fourteen 
years, and th it mother begins m high latitudes before 
the former has ceased 

(4) His obscri itions of the Quantity of spotted area 
between the years 18^6 1880, show a length of period 
of eleven years this being the time between two consecu 
tive mtxima 

The maximum is reached when the mean latitude of 
the spots IS ibout 16 north and south A retreit then 
takes place from iboul 30° to 16° that is. 14'’ m four years, 
and a further rctreit from 16° to 8 , th it is, 8 m eight 
yens or, m other words we get a change of latitude of 
over 3 i ye ir to begin with, and one of 4" a year to end 
with 

Such results as tlu si which have here only been briefly 
sunimirised ire of fundamental nnpoitanee^nd form 
V iluable d ita foi those attt mpting to investigmc the con 
ditions of ituiospheiu circulation at the surface of our 
sun Since thcobseivations h ivc been made consecutively 
by such c diligent observer and extend ovci i consider 
able peiiod of time they are stiictly of a uniform nature, 
and m consccmence they arc comparable tn/cr ie 

Happy m nis woik, and endowed with a strong con 
stitution Di Sporti was free from the ailings of old age 
up to his last d 15 It was when on a journey to visit his 
children that he was suddenly scuecl with p ir ilysis of the 
he lit without ever havmg had any previous sign of illness, 
ind die d quietly and without nmn 

lltsliss not only effects the astronomical world but 
his large Circle of friends ill of whom will mourn 
deeply such a sudden and unexpected bereavement 

W J S L 


NOTFi 

CiNsii iKAUii 1 iivity his bein disjlaycl at the Plymiulh 
laboral ry ( (he Marine Biiligicil \ssociati n dunng the 
I resent summer ailgeneril satia^Ucii has been expentneed 
by the. netuiaksts wh hive visited the station f >r the purpose of 
research 1 r gr s his I cn made with (he series of dri Iging 
psrui ms in tl e utly ig grounds of the neighbourhood Ihe 
unKttIc. 1 weather jf ihe past two m mths has been a somewhat 
unfivmriblc cinl tl n in these expeditions , but it is exp-cted 
that these rperali ns may be earned on regularly and with 
mereasel suites lunng the autumn months The fill ving 
nituralists hive c ij cl tables at Ihe hborat ry dunng the 
summer IrTWcllntRS Mr (. 1 Bidder Mr W 
(.orstang Mr T 11 kiches Dr Ubrecht Bcthe Mr W J 
Ikaum nt Mr ( d hrist, and others 

Avvvii MAKKir earthquake disturbance was felt at /ermitl 
on Wednesday \i gust 21 Many houses were severely shaken 

Am vs the deaths of eminent scientihc men a) road, we 
n vbce the luimi f T)r !• Hvpix, Seyler professor of physio 
1 igi*^' chemistry m Siraxsburg University, and also that of Dr 
b M x>s pr fessor f otology m Heiilelberg University 

Vfr regret to record the death of Dr J S Bnslowe, 1* R S , 
whose w >rk on the Theory ind Practice of Medicine i» 
rtcogmsed is a eUssie while his other contnbutions to scientific 
litersture give him a high place among medical worthies Dr 
Bristuwe had filed thsi offices of President of the Medical 
Sexiiety, of the I ath ilogical Society, and of the Neurological 
bociety He was elected into the Royal Society m June 
1881 
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Thb Assutant Clerk to the (leological Society, Mr I E 
Brown, died luddenly on Sundry, August 4 The Society loses 
in him sn invaluable oificMl, who iias ever rigid in the exact 
performance of all hu duties, and combined with strmt business* 
like haUts a courtesy and patience whieh endeared him to his 
colleagues and to the Fellows generally 

The eleventh Congress of Amencamsts will be held tn the 
City of Mexico, on October 15-20 The meeting has for its 
principal object the progress oi ethnographical, linguistic, and 
hutoncal studies of the two Ameriias, especully with reference 
to the period prior to the discoiery <if the New World Among 
the matters which will be discussed at the forthcoming gather 
ing are the followmg —The ril itions existing between different 
American peoples before the disc ivery , maps of the Atlantic 
and PacifiL Oceans in the sixteenth century, medical nitural 
history of the Ancient Mean ms , public instruction in Mexico 
in early times, anil from the conquest of Mexico to the middle of 
the sixteenth century mines and met diurgy before the conquest 
of Mexico , interpretation i f the sjmlxihc d^ces of the Arctics 
different forms of arrows and their use among the natives of 
Central Amenca , recent researches with regard to the first 
appearance of min in Amenci relationships between the 
Es(|mmaax and other iiitise rtees of North Amenca, pre 
histone man in Mexico , the stone cinings in Central America , 
the pottery of Nicaragua and Gisti Kica , the chronological 
classification of the monuments if Mexico and Central America 
the human inhabit iiits of caves and grottos Indun hieroglyphics 
names of animals m the native languages of Central Amenca 
the deeipherment and comparison of the hieroglyphics ot 
ancient races of Mexti o the use of hieroglyphic writing since 
the conquest of Mexico, and the importance of its study in 
connection with the Mcxicm and Mayan languiges The 
President of the Congress is St J Beruula, and the beeretar) 

Sr T S Santos, to whom all memoirs and other communications 
should be addressed at the Bibhotheque Nitionale, Mi xieo 

Diikim the letter jiart of last week the area of high 
banimetnc pressure that hi 1 prevailed over the greater |>art of 
the Bntish Islands gave way to smell disturbances, which either 
approached frinn the Atlantic < r were formed immediately over 
this countrj, causing severe thunderstorms over 1 ngland and J 
Ireland, while lightning was also visible m Scotland In the 
storm of Thursday mght (22nd mst ) the lightning was 
extremely bnlliant in I undon, the flashes dunng part of the 
time being almost continuous Considerable quantities of rain 
felt in many localities, and m some of the P nglish districts much 
damage was done by hail 

Thk problem solved by Pdiwin s kinctoscope has been sue 
cessfully attacked along a different line by MM A and I 
T umiere Ihe film which in the kinetoscope takes the impres 
sions of moving objects is passed before the eye with a con 
tinuous motion, and it is only illuminated for about a yoooch of 
a second at the instant at which each successive picture is fully 
in view Hence the total illumination is exceedingly feeble 
A very bright object is necessary , the eye has to be brought 
close to the moving film, and the number of impressions per 
second must be at least thirty in order to give contmuity 
MM Lnmiere’s “ kmematograifo, ’ which is not subject to these 
disadvantages, is desenbed m the hevut Je\ Sctencts 

The pnnapal features of this instrument are a mechanism 
whetel^ the film is at rest during illumination, and an arrange 
ment for projecting the images ujxin a screen, so oa to be visible 
to a large meeting Under these circutastances, fifteen images 
per second are all that 11 necessary The film is at rest for 
two thirds of the time of passage of such image During the 
remaining third the film is grasped md polled forward as far as 

NO. 1348, VOL. 52] 


the next image by s set of teeth attached to a ftame whose 
mutton IS governed by a ram worked by a revolving handle 
The same apparatus also serves as a camtri for taking the 
photographs, and for pnnting transparencies from the negative 
him For this purjx se two films art passed over the rollers, 
the negative and the film to be pnnted on, and exposure is 
made for a very short timi as each negative image is placed in 
the field An exhibition wss given on July li, H the offices of 
the kftut Uinitalt in Scirmis at which the evolutions of 
cuirassiers, a house on fire, s factory street scenes, md a dinner 
party were shown on the screen, and were much admired 

A WMBEK of uliservations referring to a shower of dust ill 
connection with snow in Indiana and Kentuckj.are brought 
together and diseussed in the Monthly Wialhtr knutv The 
dust does not appeir 1 1 have been the nuclei of snowflakes, but 
was intermingled m the iir with the snow ind fell during an 
interval latween two snow storms An examination of numerous 
samples showed that the dust was made up largely of silt, mixul 
with organic matter A number of {re<fowatvr ilga. were dis 
tiiiguished, though thiy appear to htve Iieen dead and dried for 
some time Fhere weie also gruiqis of diatoms, fungi, aniiiial 
and plint hairs fibres of grasses, shreds of woody tissue of some 
shrub or tree, and in my other objects in the samples examined 
1 verything uidicated lint the material tame from the bottom of 
some dried up lake, p mil or marsh, or some nver bittuni To 
aff >rd mfurmati m upon the lielitf that this hue material is very 
viluable as a fertiliser m eximination of the dust was maile 
from that peiint of view Hie an ilyses showed that the materi il 
IS no lietter fertiliser than any other gooil surltce soil 1 he dusi 
was tlmosl iilenticil with the so called lix,ss formetion 
which civets very extensive areas m Illinois, Indiina 
Nibraska, and other ailjiiiiiing States, its dejith in sime 
places amounting t > a hundred feet or more 1 his is interest 
ing, because there is a 1 ng standing controversy as li the 
origin of the loess firmatmii of the Norfh west Certain 
portions of the toes formation of Asiiare known to be wiml 
deposits, anti there is very strong jiresuniptivc ividince, now 
iMirne out by the eximination of the samiiles of dust that much 
of the loess of the Western States is also a wind deposit 
Sjacial interest is thus altached t > the dust si >rm referred to, i n 
account of the beitmg >f the observati ms on the question if 
the fornution of agntiiUural soils, and esix.ei illy the loess which 
IS Ihe lightest iml finest of all This light Si il is eisily raised 
and carried by the siring winds of the wtslem pluns of 
\merira , insiaiices liavi oi curred m whu h six mi hes of surface 
soil have been 1 1 iwii iw ly from freshly cultiv iteil fields in the 
course of a single wind storm l*rof Cleveland Alilx is of the 
opiraun that the dust ciught between the two layers of snow m 
Indiana, probably did n<t differ nuteiially from that which is 
dally present in the alniosiihere of that region but its presence 
tin the top of a layer (f snow renilere 1 it eisy to gither llie 
elusl fall without eont immation with the soil already existing 
So this dust fiirnuilii n, ir loess, when it has ones settled upon 
the ordinary soils, becomes a new ingiedient in llieircomixisition, 
and IS therefore well woith furtlier study 

\ usEI UT bulletin, on the pasteurisation of milk and cream 
for direct consumption has been issued from the Agricultural 
I xpenment Station >1 the Umversity of Wisconsin It is 
drawn up by Dr 11 I Russell, the bacienologisl atuihed t> 
the station, and coulaiiis much interesting matter There can be 
no douht whatever that the pasteurisation of milk is a most im 
jxirtant hygienic Bt^sure destroying as it il les m average of 
about 99 7 'Iper cent of the midtoltes present in milk amongst 
which orS the diphtheiia and typhoid microlxs, as well as those 
organisms ossoctsted with gastric and mtestinal disturbances so 
common m young infants dunng the summer It is claimed 
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that the introduction of putteuAed nulk among the poor people 
of New Vork through the philanthropie efiforta of Mr Nathan 
Stnub haa done much to reduce the inftnt mortality in that city 
during the hot aummer monthi The practical aide of thp 
<)utsti in haa not been loat aigitt of by Dr Ruasell, and the 
resultfc of hia expenmenta on the efiicient ]iroduction and 
diatributum of paatcuriaed milk on a commercial acale ate care 
fully brought together The buhject u one of great importance, 
hith ffem a hygienic aa well aa commercial point of view, 
and WL may surely hope that before long our dairy authorities 
will take the matter up and that we shall follow, though tardily, 
the iximple already set us by our neighbours in i* ranee and 
Germany, when pasteurised milk may be purchased across the 
counter 

Thf volume of " British Rain&ll ” for 1894 compiled by 
Mr (> J Symons and Mr H Sowerby Wallis, from observe 
tions made at more than thne thousand stations m the British 
Isles has just been published Aa m previous years, the volume 
contains •uticlea upon various bnnehet of rainfall work and 
upon riinfills of exceptional intcnst 

Dr Ti{ WOLt has contriliuted to the Vtrkcmihingtn tier 
GtuUt ka/l fur hrdkuttde u Brrhn (Bd xxii Nos 4 and 5 
189s pp 346 265, pi 111 ) a detailed sketch of the (lalapagos 
Islands, describing their geology, in some detail wnth shorter 
accounts of the botany end zoology He denies that there are 
any grounds fir Dr Baur s theory that the islands were once 
connected with the mainland of South America 

Wr hate on our table the Joumil of the Koyal Agricultural 
and C mmtrcial Society of British Guiana containing two 
papers of scicntihc interest tu ‘Cane Cultivation in the 
Straits Settlements ly Mr I Campen, and “A Jounuy to 
the Summit of Roraima by Mr J J Quelch , also tbe/mrua/ 
of the Institute of Jamaica which, though mostly taken up with 
matters of historical interest c ntains several notes on 1 ical 
naturil history topics, and a note on tlK discovery of almngtnal 
Induin rimains m the 1 ort K lyal Moontains alrt-idy descnlied 
in thtM. c ilumns by Mr J f Duerden (p 173) 

The report of the Royal Prus^un Meteorological Institute for 
the year 1894 draws attention 1 1 two points the completion of 
the arrangements for msgnelic observations at the lotsdam 
Observatory and the conclusion of a number of ball xin aicents 
made during the year The results of these ascents will be made 
the subject of a special investigation , one of the hall xms sent 
up with registering instruments only reached an altitude of over 
sixty thousand feet The report shows that many important 
publications have been issued 1 oth officially, and in sanous 
|ienodu dis by members of the staff some of these papers have 
■been m ticetl in our columns The laboratory expenments earned 
on by the Institute are of a high order and have attracted the 
attention of scientific men in v annus countries 

Tut K yal llorUcultural Society i Journal for August has m 
It several important papers There is a report of the Inmula 
Conference held ashon time luck with the idea of mcreasing 
and impnving the culture of the vanous species of Pnmula by 
procunng new plants from remote regions | by practising the 
most successful methods of culture and by producing hybnds 
A paper on the botanical w irk lone on the genus Primula since 
the last conference m 1886 wav contributed by Mr J G 
Baker, f R b , and this is printed with one on the culture and 
classificatiao of Primulas, by Mr II Setfe Leonard and another 
dw the Auricula, by Mb J Diuglas Among the other papers 
in the Journal, we notice a long and very valuable description 
4if the plamffi and gardens of the Canary Isles, by Dr Moms, 
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C M G , and a paper pn the culture of roses under glass, by 
Mr F Cant 

Dr K Sauer has supplemented his recent memoir, “Berner 
kungen Ubei die laumliche Verteilnng und morphologiachen 
Eigentumlichkeiten der Vnikane Guatemalas ” (Znt dout goal 
Got, Bd xlv 1893), by a further account of the topography of 
some of the less known volcanos (PtUrmantfi MUth Bd 
xb No 5 189s pp 105-109, pi vni ) In spite of the foct 
that the vofoanos of Ciuatemala have been repeatedly examinjd 
during the last half century, and desenbed in Dollfiis aW 
Montserrat’S classical w irk, many of them were almost unknown 
Dr Sapper now describes the volcanos of Acatenango^ 3950 m , 
which consists of live craten in line , San Pedro, 3050m , on which 
no trace of recent v< Icanic action remams, for the mountam is 
wooded to the summit, tnd the crater has been destroyed , and a 
group of western volcanos He was anxious to explore the 
previously unknown I scandon, which if proved to be volcanic 
would fill up a gxj in the chain He was unable tu ascend the 
mountain but uw sufficient to render it almost certain that 
Lacandon is a volcano of the first order 

The Madras Government Museum is, to judge from the 
Administrati >n Report for the year 1894 95, a very progressive 
institution Mr hdgor Thurston, the supenntendent, appears 
I to be sparing no cffoits to make the museum more vahiaUe for 
educational purpnscb and for reference ip connection with 
natural history ee nimic, and other subjects, and also more 
attractive to the erdinary sight seer The increase in the 
number of visitors tithe museum during the year — from 311,113 
to 368 182— shows that his efforts are appreciated We notice 
with interest that an entirely new dejxirture was made, during 
the year covered ty the report by the commencement of a 
detailed anthrop 1 gical siirve) t f the races, castes, and tribes 
which inhabit Southern India The Madras (nverament 
express in the rep >ri theu satisfaction that the survey haa been 
set on foot Mi Thurston haa already collected sufficient 
evidence ti make it clear that his investigation will jirove of 
great interest and value 

When Mr Alfred Darnell s ‘ Text Book of the Pnnciples of 
Physics (Macmillan) apjieared eleven years ago, it was at once 
hailed as an original work, and a decided acquisition to the 
literature f physics The third edition which is now befiire 
us maintains the ch iractenstios of the original issue At the 
time when the work wis designed it was possible fir a medical 
student to obtain the degre of Doctor of Medicine without any 
adequate kniwiedge if physics * That arruigement, Mr 
Danicll then wr te is sdf evidently opposed to common 
sense and to the exigencies of physiological study and of medical 
jiractice such m an >maly cannot, it may be anticipated endure 
much longer Before many years ate over it will be universally 
acknowledged in practice, as it already u in theory, that know 
ledge of natural phdosojihy is an essential part of the mental 
equipment of the me heal student and of the properly trained 
medical man It is satufitetory to be able to record that Mr 
DanicUs jirognostieation was fiilfiUed in 189a, when the new 
r^lauons of the ( eneral Medical Council came into force, and 
It IS also gratifying 1 1 know that medicme is every day becoming 
more truly scientific in its methods and objects Mr Darnell s 
work Ik by no means only suited for a medical class room , it is 
idike uaefol to all students of science The leading pnnciples of 
{diysical science are vet fiirth in the pages of the book in 
language the precision and accuracy of which make the volume 
welcome to all who study physics. 

We have received from the Deutsche Seeworte the first sup 
plement to the jirincipal catalogue of its valuable hbiaty, which 
now contains some seventeen thoosand works relating to meteoro 
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logical and kindred icieiicei, and mclndea tbe important cnllcc 
tioa of the late Prof H Dove It i* aitanged under lafajecu, 
with the titlei under each entered according to authoia or 
institutions, while an alidiabetical index at the end facilitates 
the reference to the subject catalogue Opimoni difier as to the 
best method of publishing such a work, the stnctljr a'phabetical 
arrangement, such as followed by Prof G Ilellmann in hts 
excellent Rtptrtonnm itr DtntKhen Mtteonlegu, or the Royal 
Society k catalogue of scientilic papen, possesses great advan 
tagei, and obviates the necessity of indexii^ one book under 
several sections but as the Seewarte originally adopted another 
method, it has perhaps done well to keep to the same plan, and 
has rendered good service to science by its careful preparation 
and timely publication of the catslogue The first part was issued 
in the year 1890 


Bay, Maine (1870-88) It will fie sufficient to give here the 
final result arnvM at by combinuig the results at San Fianciaco 
and Pulpit Harbour The period deduced u 431 ± 4 days, and 
the value of the half range tide » 15 ± a mm. , while the dates 
at which the cnucal phases of tlm ude occurred are — 


San Francisco Pulpit Harbour 



Dr Bakhuyxen s value of the half range is 8 a mm , a result 
that does not differ greatly from the mean here given, 15 mm , 
or from either of the two results ty 4 mm and la 5 mm , on 
which this value rests 

Reduced to the latitude of Berlin, we have another com 
piuuon lietween the mvestigitions of the American and Dutch 
astronomers and the results are still faurly satisfactory, as shown 
below — 


Thu additions to the Zoological Society’s Gardens during 
the post week include a Rhesus Monkey (Matactu rhttut, t ) 
from India, presented by Mr Hugh II Colhs, a Macaque 
Monkey {\ft a ns tynomolgus, & ) from India, presented by Mr 
F Lsundy a Vervet Monkey {CertopUhtiMt lalasiAt, 9 ) from 
South Africa presented by Mrs EMward Webb , two Brown 
Capuchins ( Lfius fatutUsu) from Guuma, presented by Major 
W S D Liardet two Black eared Marmosets (Hafale 
tenuillata) fr m South east Brasil, presented by Mrs H V 
1 nend , a Suncate (Surutsia lelradtutj/la) from South Africa, 
(iresented ly Mr J Levni a Purjde capped Lory (Lmta 
dornttelh) from Moluccas, presented by Mr T Bailey, two 
Tiiantula Spider, (MygaU, sp me ) from Tnnidad, presented 
by Mr J H « Iley six Grey Parrots (PnttcuHs ertthaeus) from 
West Africa dej jailed, a Collarel fruit Bat {Cymmyctens 
itUans), a \pech‘t Kail {Aramidti yptcaka), bred m the 
Gardens 


OUR ASTRONOMICAL COLUMN 

Kkaiisaramb Of SwifTH COMBI —The Ethnburgk 
Csnular N > 44 publishes a telegram from Kiel announcing that 
Comet Swift was seen by Mr F 1 Barnard, at the I tek Observ 
atory on the 30th ami 3lst inst The comet is described as faint, 
and Its position and daily motion are given as follows — 


Local Moan Time K A 

h m h m • 

189s \ugust 31, 11 33 7 O 30 II 4 

Daily Motion +348 


+ 53855 

+ 10 

The Lai iti ur Variai ion Titif —One of the most interest 
ing outcomes of the recognition of the variability of the earth s 
axis of rotation has been the search for the tide, corresponding 
(o the latitude vinati >n The separation of the axis of rotation 
from the axis of figure must cause at anr point on the earUi s 
surfiwx successive diveigances of the sea level, from that which 
would exist if the figure of the earth remained a fixed eUipaoid 
of revolution Thu consideration naturally led to the inquiry 
whether a small oscillation in the mean sea level could be actually 
detected having the same period -is the displacement of the 
pole The eailiest results published were those obtained by 
Dr Bokhuyzen (As/r Nock No tJfit), who used the tidal 
observaUons for the yean 1855 to 1893, registered on n mareo 
graph at the Helder, and these results showed a satufiiKtory 
agreement with those deduced from astronomical observations 
In the meantime Mr A S Christie has been at work on the 
tecorda mode at the Umted States Coast Survey marm^raph 
stations, and his results embodied in a paper read before the 
Philoeoidiical Society of Washington are now before us The 
paper u divided into tsvo sections, the fint of which u devoted 
to the derivation of the fbmulie necessary for the ebminahon of 
the eflecti of other tides, and the second contains the results of 
the application of these formuke » 

The observations employed are obuined from two senes, made 
at stations in the victmty of Son 1 rancisco, namely, at Fort 
Pbmt (1856-70) and Sausahto (1877 91) Mr Christie has 
also used a similar senev mode at Pul]^ Harbour, PenobKot 
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fttlttm DaU of Maxtmum ImMuJo of Berlin 
Bakhuyxen, from ostronjmical observations 3405141 Julian 
„ from discussion nf Ileldet tides 30 i 

Christa, from San hiancisco tides 153 ± 16 

It seems possible therefore, that this difficult question of thb 
motion of the earth s pole may be attacked by two quite separate 
iwjcesaes 


I The Solar Paraii a\ vrom Mars Obsbrvai ions —With 
I the view of making a new and trustworthy determination of the 
solar parallax, x scheme was suggested in 1893 by the authorities 
I of the Washington Observatriy mr the observation of the difier- 
cnce of decimation at the time of mendian passage between 
Mars and a number of seleeted stars The horuontiu equatorial 
(niallax of Mars reached m that year a maximum of 13 4, a 
sufficiently favonrable condition though the small altitude of 
the planet m the northern observatories was likely to introduce 
considerable uncertainty m the amount of refraction Among 
the obsen atones that replnd to the mvitation of Washington to 
lake part m this scheme are those of (lOtha and the Cfape m 
H ope TheresultofthccombinAtionofthetwoieuofoMeTvations 
has recently been published by Dr Paul Haner, and areof especial 
mterest, smee Gotha Ues nearly on the northern limit of the 
region m which observations of Mars could be made with 
sufficient accuracy 

It was a part of the original suggestion — t > which some ex 
ceptirn was uken at the time — that in addition to themethid 
of fixing the declination 1 f the centre of Mars by the emplo) 
ment of a pur of wires separated by about 16 to cut off equal 
segments from the northern and southern limbs at the disc a 
reflecting pnsm should be mounted outside the eyepiece, and 
that half the observati ns sh luld be made with, and half with 
out the use of thu additi jnal apparatus The result of the pre 
caution IS shown in the followi^ figures in the case of the two 
observers who took part in the senes 

IJr Hnnu Dr Robrbach 




261 


These fibres imply that Dr Harxer placed the itars too li w 
and the planet too nigh with reference to the threads, Tlr 
Kohrboch, in both coses too high 
The observations were ontmued from Tune 33 to September 
33, and when combined in three groups, forttied on the assump 
tion that the error of the ephemens is constant throughout each 
group, the resulting values of the solar parallax are— 


v=8^±oo8i 
nS 890±0 0^ 
■ 8 838±oo65 


The complete combination of the whole senes formed i.... 
30 normal ^aces, and in which the possible variation of the 
error of the ephemens is also sought, pvet « 0:8 8oo±o 039, 
and the valae of A la expressed in the form 


M7 + 0 388/^ 

A ’ 

where / and a aie reckoned from August 7 000, snd the unit for 
f IS 5odayi 
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THE SUN'S PLACE JN NATURE^ 

X 

ThF NkW ClJiS&lMCAIlON OF IHK STARS 
T NOW patA to the new clamfication of stars which has been 
suggested liy the totality of the tacts which I have so tor 
broughlbifore you 

Althoiffih the hnA observations of stellar spectra were made by 
Iraunhi^r, wc owe to Kutherfurd the first attempt at clobstfa 
cation In December 1863 he wrote as follows • 

“ The star spectra present such sonetiea that it is difficult to 
point out sny mode of classification lor the present I divule 
them into three groups 1 irst, those havw many lines and 
bonds and most nearly resemUing the £in, vir Capella, 
iS Ciemmorum, a Ononis, Aldeharan, j Leoms, Aretunis, and 
B Pegasi These are all reddish or golden stars The second 
group, of which Sinus is the t>pe, presents spectra wholly un 
like that of the Sun, and are white stars 1 he third group, 
tompnsiiig ■ Viigmu, Rigel, Ac , are alto white stars, but 
show no lines , perhaps they contain no mineral substanee, or 
art incandescent without flsme 

"It IS not my intention to hazard any conjecture based upon 
the foregoing obserintions , this is more properly the province 


stars he along one Ime of temperature, the hwhest tempetatnre 
bang at one end, and the lowest at the other Such, at all events, 
IS Vogel s view Now we have to conclude that nebuL« are 
stars to be, and that some apparent stars are really nebube , 
and I think I have shown wu sufficient justification for the idea 
tlwt the undisturbed nehule arc of relativelv low tem|ieratnre , 
hence we hsve bodies getting hotter as well as bodies getting 
cooler, and both must be provided for 

In 187 j Dr Vogel brought out a new and much more detailed 
clusification considerably extending the number of gronmngs 
em|doyed by Kutlierfurd and Secchi This classification is based 
on the assumption thit all stars began by bang very hot, and 
that the various changes observed m the spectra are due to 
cooling, t and the presence of bright lines is considered as a 
matter of seiondary importinee only, and gives rise to sub 
groupings only 

Dr Schaner has quite recentlj accepted this statement He 
appeals to his new oliservationsor the spectrum of mignesium as 
a “ direct pnxtf of thi correctness of the physical interpretation 
of \ ogel 8 spectral classes, aceonlmg to which Class II is 
dcvelu|ied by cooling from I , and III by i further process of 
cooling from II {Autonomy and Aitre Physics, 1894, p 571 ) 

Pechitle was the first to object to Vogel s classification, mainly 



aUiiig Ihi ilarm^ attempt to proel iim any of 

Seechi, who practically 

, , „ however the word 

group to tjpe and adding a fourth On this point Dr Could 
m his memoir * of Kuthermrd wntes as follows 
"I cinnit forbear tailing attention to the classification, 
essentially the same, sul»ei|iitnlly published by Secchi without 
reftrenee to tbu or to an> of the other labours of Kutherfurd, 
and which u generillj cited under becchis name (bee 
“ Schaner, p 358, and “ Translation,’ pp 335 336 ) 

In these and other subsequent clossifiotUons— and of course 
classify our stars if we ire to speak about then 
intelngaiee, and to understand the relations of one bo^ 


of Lccturti 10 Workiog Mon 


i8g4 (Conttmwd Aron p ige u 
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on the ground thit Secchi's IJl* s 3 and 4 had been improperly 
luought together '' Now the views I have brought before you cut 
at the root of such a classification os this 

It tb perhaps worth while in passing to point out that in the 
course of lecluns 1 gave here in 1886 I stated, taking the then 
clasxifieation as a basis * — 

“ On the nebular hypothesis, supposing that we 

started with ordinary cometary materials, then, on the be 
gmning of a central condensation which in time is to become a 
star, OS Kant and l«iplace suggested, such central condensaUon 
should then give us a sUr of tte fourth class As the energy of 
condensaUon inereased and the temperature got higher, the 
spectra would ehanee through the third and second eUis^ till 
ulUmately, uhm tht UmforatHre was highest, the first class 
plectrum would lx reached Oft the ilatkening down cf the 
temperature of the now fbnned star, the spectra of the second, 
third, and fourth classes would then be reproduced, but, of 
course, now m the direct order " 

1 'beloii la thtons il fiudraque Ilk ou lord touta les eioiln dels m 
"sTta^Urf CcU diiSi^non'^aS'lfcSiafa'f en^^^ oii^™ in 
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We now know that this cl'isiihciti m will not do, aincc all 
refeience to bnght lines u omitted tod every one now agreea 
that they must take the first place, ind this u one of the great 
teachin)<s of the Mtw* I have been bnnipng forwud for the last 

idea which one -unves at hy a dihcuiuon of sll the 
spectroscopic hets is that we litgin with a condition in which 
meteorites in swarms and stresms are very far apart, and we Ket 
from thi eoUistons of these t spec! rum which (pses oa brtnht 
flutings snd lines, m other wonts the spectrum of the nebura , 
when they get s little more dense, we cel the bright line stars , 
and as they get still more dense, we hnd the star with a mixture 
of bright snd flark flutings 1 hen we get still mure condensa 
tion and dark lines, and then the hii,heat tempenture of ill , 
after whu h Is-gms a descent on I he ilher side, till at last we end 
in cool, dark fiudies like the earth tnd moon 

Ihis seems to be the classiheatioii whieh is necessitated by the 
cnniuderatiun of sU the faets, ami it is, moteoser, one which 
seems to give us posaihilitiesof in explinstion of the phenomena 
of new stars snd variable stars, and many other things with lut 
guuig into the region of the unknown and impomhle 

It alw) lands us in the so csllnl tempersture curve along whieh 
1 ventured to pi lee the vannus 1 1 isses of nebul'e and stars some 
time ago f im glad to say that so far no valid objection has 
been made to it 

It will Ik. notictd that m the classiCi ation I have suggested 
I use the word “ group, ’ first einpl lyed by Kutheifurd , it is one 
winch ought never to have lieen changed 

With regard to this subject. Prof Keeler, one of our most im 
portant authirities in this muter, agrees that a classificatuin 
which dejicnds on this temperature curve certainly has oil 
vantages over other systems He writes * - 

“ Prof I ockyer s swtem of stellar classiflcation provides for 
iKith an iscinding ind a descending branch of the temperature 
curve, an I in this res|iect it ccirnmiy has advantages over other 
systems which iliim to hive a rutimal basis 
I am also more glad than I ran say that Prof Pickering, who 
has now given many years, with the awl of appliances beyond 
all precKlent to the study of these questions, has amv^ at 
conclusions stnkmgly similar to my own 

In the hrst place he includes the nebula, os well os the stars 
in his system , but it is right th tt I should add that he does not 
e imniit himself to any statements relating to the relative tern 
jieralure of the diflerint groups, alth mgh lie distmcUy accepts 
the idea of evolution, or what he terms an order of growth 
He writes ( 4ttiemmy and 4stro PkyiUt, 1893, p yaa) 

" In general, it may be stated thit, with a fcw exceptions, ill 
the stars may be arringed tn a sequence, beonning with the 
planetary nelmle, pissmg through the bnght une stars to the 
Onon slers, thence to the hrsl tyix. stara, and liy insensible 
changes to the second and third tyjK, stirs The thence that 
the same jilan governs the construction of all parts of the visible 
universe is thus conclusive ” 

Prof Pickenng s results may be shown in tabular form, but 
first It will be w^l to show the general differences between the 
more recent classifications — 



Secchi 

Vo«sl 

Lockyer 

Nebul-e 

Not clas 

Not class! 



sified 

lied 

1 Group 1 

Bnght line stars 

Type” III 

Class’lIL* 

Mixed fluting stars 

.. II 

Dark line stars (ascending) 

T U 

» II 

>. Ill 

Brood hydrogen stars 

.. I 

t 

» IV 

Solar stars 

.. II 

' » n 

» V 

Carbon alnorption stars 

•> IV 

1 >. iiid 

.. VI 


In his classification. Prof Pickenng begins with the earliest 
sta^, taking the planetarv nebuke and such nebula os that of 
Onon , he then comes to the bright line stars, and then to such 
Stan as those of Onon, and ultunately places the Sun, as I also 
do, after the spectrum of inch a star as Sinus. Thm are prac 
tically two departures in his classification from that given by 
myidf One is that what I call the bnght and dark fiuting 
girmp of stars, represented by Kveral of the red, and biyghtest. 


Stan in the heavens, he makes cooler than the Sun And the 
class of stars which I group together and coU Group VI , m which 
we get mainly the absor|>tinn of carbon in the atmosphere, he 
omits altogether, jiussihly f ir a vciy wise reason, as thev are 
certainly the most difli iilt stars to tackle , but you see the oiver 
gences in his classifiralion from mine are small as eompaied with 
those between Ur Vogel and myself, and he, I repeat, like my 
self, attnbutes the v in ition 1 1 an “ order of growth ” 

Thts premised, the difiennres of senuence between Prof 
Pickenng and myself in ly In, shown as follows — 



V 

II 


Prof Pickenng, m the Uripcr Catalogue, combines like stars 
under the different letters of the aI[diBlict The distribution of 
these letters m reKtion to my Groups is as follows — 




Nebule 

Bright line stars 
Mixed fluting st irs 
l)ark line stars (ascending) 
Broad hydrogen slais 

C irlion alisorptinn stars 


I 11 I K (?) 
A 

h t. K L 


It will lie sec n thu certain gr mps are represented by more 
than one letter but it is I lx. noted that here again Prof 
Pickenng vml myself hue irnsed at very nearly similar results, 
for generally i difler nl letter with him reprisents a subgroup 
with me this wilt Ik. gathered from the wibjomul table 
Table shoaing the suIkIiusi >us of (troups III and V 


With rcfflini to Prof Iirkering, then, I have ihiefly to justify 
the place f have given 1 > iht stars of my ( roup II which I place 
after the m liul e and bright line stars, and he i>l ices after the Sun 
I fimey that one of the revsons wWh has led l*rof Ihckenng 
to thu conriusion is t > be found m the assumiUion that strong 
indications of calcium ind iron can only mark one stage of 
growth, while I think it is certain they must mark two 

We know they nurk the present stage of the Sun’s hutoiy, 
and taking meteorites as we find them, a relatively low temiiera 
ture would provide us with more ralcium and iron vapours to 
act as abaortx.re round each one than anything else 
Now we have strong indications of calcium and inm absoip 
tton m such stars as a llennbs oa well as in the Sun, bat the 
general appearance of the spectra of these stars is so diffi-rent 
that both Seechi and \ ogel have classified them apart, and so 
ind^ does Prof Pickenng 

But the reason that I clasufied these stars also in dtflfmnt 
groups, and one on the nsing and the other on the descending 
arm of the temperature curve, was that m those like a Herculls 
we have enormoua vanability as well as luisht hnes anrt flutings 
indicative of nioTse swarms, while in those uke the Sun the pro 
doction of such phenomena » almost unthinkable The spoc^ 
vanabihly of atara of my Gnup II (Secchi’s type III ) and ttlfc 
produettonoif bnght lines it maximum u now freely acknow 
ledged On ihli point Prof Pickering remarks* - 
“Long nenod variables m general are of the third type, and 
have the tqrdrogen lines bright when near their maxima, as 
stated above. Tlus property has led to the discovery of more 


1 Attnmtmy amd Utn PJ^icr, >194 p fc 
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than twenty atnecti of thu clau, and no exception hat been 
f und of a atai having thu luectnun whoae light doea not really 
lary Of the vanablei of loiw period wbiM have been dia 
>' ivered vutially, the hydrogen Enn have been {diotographed ai 
bright in forty one the greater portion of the othert being too 
hunt or loo red to be studied with cm present means ” 

As said before, jt seems imposmUe to imagine how our Son, 
as It proceeds along lU “ order of growth,” should change mto a 
body with such chaiactenstics as these But on this point we 
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1894 p 485) “Thecomadence 
e bMUtithlly by mspection ot 



{Astrmu mj r cmdAtfrt Pkysuf, ll 
of hnes is shown more . , 

photographs than by any process of measurement’' 
Thus a comparison of the spectra of a Cygni and of the Sun 
whuk Dr Veal classet togaiur, shows at once the dissim i lanty 
pomted out above without any measuiemenl whatever I am 
glad, however, to find that Dr Schemer now rwards the identi 
fiation as “ worthleu,” because it is such differences as these 
which have compelled me to re;ect Dr Vogel’s classification 
Dr Schemer then goes on — 

‘ The magnesium line at X 4481 is the strongest 
m the entire spectrum The other strong lines 
cumcide for the most mrt with the funter solar 
Imes The presence of numerous iron hnes can be 
scarcely doubted, but here again wre have the 
carbolic peculiar [dienomenon that the hunter, instead of 
thi strong, hnes occur We may conclude from 
all these facts that very different 11 nditions as to 
temperature must prevail m a Cygni from those in 


(Schemer s “ Astronomical 


Flo 39.— Showing il 


the ■ 4 ars of c 


must smooth down all differences between stellar 
clssuhcations, must consist of the study of single 
hnes in the spectri of different stars md I am 
rejiiccil to find that the Potsdam < bsersers are at 
length beginning to take this matter up Dr 
Schemer one of the Potsdam assistants has as seen 
above called attention to the behaviour of the line 
4481 of mi^piesium, and agrees that the variations 
n other 1 in the hne observed are dne to differences of teniperatJie, anil 
that therefore it may be used as a stellar thermometer ‘ 
AsscicuUed with this change in the order of evolution, Prof I But f r thu work an acouaintance with the literature of the 
Pickcnng classes the chief stars m Onon, such as Ikllatrix subject u desiral le Had Dr Schemer been acquainted with it, 
characterised by spectra cunt-umng hydrogen and a few other I am certam he w uld have done me the honour to quote, or 

dark lines of unknown ongm, as early forms On thu point 1 1 at all events to refer to, a communication 1 made to the Royal 
may also quote the following from Prof Campbell [^Astronomy Society (16 years ago t), pointing out that the Ime m question 

attd 4itre Pkystes 1894 p 475) — was visible only at hi|A tempeimtures, and that such werk would 

help us m the study of “ the atmos^res of the hottest stars ’ * 
In the same connection, m the ' Chemistry of the bun, pub- 
I lished in 1887 I gave the diagrams here rept xluced mdicaung 
' le Imes, visible at various temperatures in the laboratory, and m 


"0 Planes 1894 p 475) 

In conclusion 1 thmk we can say, from the foregoing 
observations that the spectra of the Wolf Uayet stars are not 
clcsely related to any other kn >wn type They appear t > 

1 — ...C -U. 


closdy^^ 


several points m commin with the nebular 

spectra, but the last two appear to be much i , .. 

lated to each other than tnthe Wolf Rayet spectra Itistherefore 
difficult to place these stars between the iiebube and Onon stsis 
They eertainly di not come after the Onon stars and one dies 
hot like to plM them before the nebulm We can probably say 
that the bright lines sre ehn mnsjdienc, owing their engin ti 
very extensive and highly heated atmospheres mt showing very 
little relation in constitution -md physical condition, 1 1 that of 
our own Sun For the present at least, this type 
of spectrum must be considered as distinct fron 
every other known type, just as the nebular spectrum 
u dutinct and like the nebular sixxXrum containing 
lines whose ongm cannot now lie assigned 
Although Dr Vogel and others apparently still 
hold in the main to the elassiiication wnich assumes 
that all stars were created hot, and that nebuU 
have nothing to do with them that, m short, every 
star began m the highest stage of temperature, so 
that the whole history of every star in the heavens 
has been a process M cooling, there are signs of 
wavermg here and there Some of the definitions 
are being "edited” and re edited to fit the fiicts 
which the photographic record u poonng in upon 
I may take, as an instance, the follovnng ‘ 

I Cygm, ’ 


lembli^ with that of the sun While it 

is possible to identify most of the lines with solar lines m 
respect to their position, yet the total lack of agreement as to 
intensity of the Imes makes many of these identifications 
worthless ” 

The "figures” referred to are ndcrometer measures of a photo 
gratfo My experience m these matten IS that It u a pure waste 
of Ume to measure a photograph until it has been compared with 
others to which it is iimxiitanl to refer it, enlaiged up to the 
same scale. In this 1 think I carry Prof Keeler with me 

Np. 1348, VOL 52] 


„ the different classifications of stars, 

and indicated 1 trust judwially that the one suggested by the 
mcteontic hyp ithesis 18 so hi holding its own, Inow pass on 
to some recent work which was umlertaken to test it by a 
limited photographx survey In the fust mst-mce I had used 
the eye observations of others, a study of spectre entirely 
photographu;, it was hoped would enable an mdepemlent 



utm of the lines of masMsiutn arranged in order of 
^^Ibe how mart^a^cifrin themagraow have 


estimate to be formed w to the vahdity 
hypothesis 

The cooclasions I came to m the first instance were ne.__, 
based «i oheervations made by others, for the reason that my 
own work up to that tune had been chiefiy directed to the Son 
So soon, however as my solar work rendered it necessary to 
determine the S m’s true plaee among the stars in regard to ita 
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tcmpenture and phyueal conditions wnunsemenu weie loide 
to photognph the ^ectm of start and nebube, in order to teat 
the view, employiiig a quite new beats of bcU, this new bHu of 
the inquiry coniists of 443 photographs of 171 of the bnghter 

Having this new and accurate bens of induction, the objects 
were to determine whether the hypothesu founded on eve ob 
servations is also demanded by the photogimphs, and m the 
affirmative case to discover and apply new tests of its validity, or | 
otherwise 

The results as yet obtained are not sufficient to permit a dis I 
cnssion of all points bearing upon the new cloasificatian, but 
most of the crucial ones are certainly covered by the {diotographs 
already obtained 

The mam instrument employed m the work has been a 6 inch 
refracting telescope, with an uliject glass made and corrected for 
O by the Brothers Henry This was at first used m conjunction 



with a pnsm of yl* of dense glass by Hilgw The object glass 
and pnsm are fixed at the and of a wooden tube, which is at 
toched to the side of the lo-inchequatonal, at sudi anar^le that 
the spectrum of a star foils on the middle of the photographic 
plate when lU image is at the centre of the field of the buim w 
strument The camera u arranged to take plates of the oidinaiv 
commercial sue, 4^ x 3I inches. The spectra obtained with 
tlus instrument ore o 6 mch long from F to K An excellent 
photojpoph of the spectrum of a first magnitude star can be ob 
tamed with on exposure of five mmutes Afterwards a 6 inch 

Henry, wa, _ 

obtained with 

tne defimtum u esq^wte In some photomihVfKhc colaum 
line at H u very clearly separated firom the Une of hydrogen, 
wtuchoecupies very nearly the same position. It is unnecenary 
to swing the bock of the cameni in order to get a perfect focus 
from F to K. The deviation of the pnsm Is so great that it 
would be very ineonvenMat to incline the tube which supports it at 
NO. 1348, VOL. 52] 


the proper angle to the target telescope Vfhen photographing 
the sptctnua of a irfar therefore, the star w first brought to the 
centre of the field of the large *'elescope, and the proper devia 
tion w then oven by reading off on the decimation circle Thu 
method haabeen fmnd to work quite satisfactonly 

With thu combination the exposure required fat a first nugni 
tttde star u about twenty minutes The method of mounting 
the pnsm is shown in Vig 41 

For the fomter stats the 6 inch pnsm of y)* has bem adapted 
to a Dallmtyer rectilmearlens of fimehes aperture and 48iiMhe8 
fixxd length At tunes prisms of 7)* have been used on a 
to inch equatonal 

Since the spectrum of a pomt of light such as a star u a Ime 
so fine that the spectral fuies would not be measurable, it u 
necessary to give it breadth This is done by adjusting the 
pnsm so that the spectrum liea along a meridian if K A and 
attinng the rate of the cl xk 

J Nouman Lckkybr 

(1 f ht taMtHtuH ) 


THE IRON AND STEEL INSIITUTE 
'T'Hb annual summer mcLting of the Item and Steel Institute 
was hild in Hirmmgham ust week, commenting Tuesday, 
I the aoth inst , and extending over Friday, the Xjrd inst istr 
I Unvul Dale the 1 resident I x>k the chair at the sittings for the 
reiding of papers and 1 niav be said here that the meeting was 
remarkably successful il r ughout, being one of the pleasantest 
' and mist instructive (.athennes tlial has been heluf r a long 
time past both Mr Brc ugh ttiL Secretary >l the Institute uu 
the local committee are I > I e congratulated on the excellence of 
their arrangements 

Thea were twelve papers down for reading and discussic 11, of 
which the foil iwing is a Ust — 

On the Direct luddling of Iron, by L Bonehill (Mar 
chienne au I ml Ilelgium) 

On the I reduction tf Iron ly a New Process, ly R A. 
Iladfield member jf Oiuncil (Shiltield) 

On the Thermo Chemistry of the Bessemer 1 rocess, ’ by 
Prof W N Hartley 1 R S (Dublin) 

* On the Har lenme of bteel, by II M Howe (Boston, 
USA) 

I On the Mineral Kesiurcts of South Staffitdshire, ’ bjr 
H W Hughes (Dudley) 

' “On the Irm Industry tf South Slaffirdshire by D Joofi, 
Secretary of the S ith Staffordshure Ir nmasters Assueiation 
(Shifnal) 

On the Iren Industry of the South tf Russu by George 
Kamensky (St Peters! iirg) 

On C KiUiiL Curves and Tests of Cast Iron, by W J. 
Keep (Detroit U S \ ) 

‘ On the Analysis of Ferro Chromium by t H Saniter 
’ (Wigan) 

• On Small Cast Inc its by R Smith Casson (Birmingham) 

“On Tests of Cast Ir n by T U West (Sharpsville, 1 enn 
sylvania) 

“ On Nickel Steel, 1 y H A Wiggin (Birmingham) 

The papers of Mr West and Mr Keep were taken aa mad, 
all the others being read and dtscussed 

On the members assemliliim tm lucsday morning in the 
Council House of Birmingham Cotporatioiv, they were welcomed 
by the Mayor, and by the memberi of the local reception 
committee 

The first paper taken was that b 

industry of South Staffordshire ' 

Inbutum, but mainly historical in Its character It dealt « 
the nse ^ progress of the iron industry of the dutrict from its 
earliest days, and, m treating of more modem times, pointed oat 
how the production of wrought mm had decreased as steel had 

— r-/— — -T. 'ies 00 the 

of South Stalnrdshire, was very much of the 

same character, and gave, m k eonveuient form, many facts 
relatlim to the subject 

M Sooehiirs paper on the dinact pnddlitm of iron was next 
read Thte jwoccss appears to bt a revivaT of, and doubtlesa 
an improvement on, a method of paddling whxh was proposed, 
and to a limited extent corned oat, in the earlier years of the 
century, but whi^ never obtained any great hold in the iron 
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industry It consists, bnelly, in running molten iron from the 
Mist fum-ite into a rtstrvoir, and from thence letting it flow 
int I the puddling furnore, the Utter being of Urger description 
thill IS generally useil It is obviouk that with this pioccM, as 
eominred to the uidinary method of feeding the pueldliiig funiaee 
uith cold pig theie is a sating of fuel, inumueh as the metal 
iloes not re<)iiire melting , on the other hand the diUieulty of 
Letting a iiniforin |>r< duct, utting to the inability to mis tanous 
linelsof pig has t ) lie otercome Apparently the tuthir ha« 
been sueiesslul in the latter respect, although how he has oi 
eomphshed his end was not stated in the pejier , the tests giten, 
however indicate th it i superior quality of non is produe^ 

Mr Kaiiiensls) s l«per on the iron ii^ustries of South Russia 
was, like the two hrst contnbutiona, of an histoneal natuie In 
this case, however, there was less erf ancient history in the 
memoir, and necessanly so as the prcxluction of iron in Russia, 

IS an industry of importanu, is of essentially modern gii wth 
It IS tiue that iron making has been earned on m Russii fur i 
1 ing time [last, Imt it is only within the last year or two that any 
gre It stndes hive been nude Now, however there are several 
works in njieratim, and it apiiears likely that more will f illow , 
so Russia may in her turn put in a claim for a shire ef the 
o|iening markets of the w irld This is a laet that Ilritish steel 
makers may |x rhaiis lo ik in not iltogether with salisfaetion 
lull It IS mevltalile Unly by increased exertion can Bntish 
inanufeeturers miintam their position in the markets of the 
world blit there is one piml hiwever, worthy • f ittenti m 
If Isussii IS ah ut lo stirt iniiiy steel works Urge quantities if 

i ilant and miehmery will leieqiiircd It is priqxised that the 
nstitute shill next year hold its summer meeting in Russia 
Ihe suggestion is i Ixild one but is worthy of consider ilion for 
It u only by |)ushiiig abii ad that steel makers lan hiqielokeep 
d reast of the times Ihe days are jiast when the manufacture 
ol iron and steel was almost entirely centred in 1 ngland Now 
there are works all iverthewirll under intelligent tiiif se lentifie 
management It is unieis nible lo e\|Kel that we in hng 
land will entinue to I rigmtle ill new end vuliiebte preeessts, 
and It IS well therefore tint I nglish nunufie lurtrs should go 
abroad to rtip the lelvaiiltges of foreign researeh and preetiee , 
just is foreign maimUclureis have m times jiast and iie still, 
lewmg the a Iv intoge of 1 nglish experience and study 

The reading and discussim if tite alaivt four pejicrs < n 
stituted the business of the first sitting The aflernu n e f thtt 
elay— Fuesdiy, the aoih msi was devoted to xisitx to works 
One jiatly prexeetUd to the Siafforelshire Steel and IngH lien 
C<im|riny s est iblislimi lit el lliUton, where the oixiati ns erf 
rolling seetlons and plates were witnessed A large quantity of 
basic steel is produced at these works , and the meth xl of eleal 
ing with the liasic slag, w huh is largely usexl fir ogriiullural 
inirposes, was inspected with ml ere si byr the memixrs \n ither 
mity visitul ihi 1 leelni C mstr irtioh ( impinys works at 
Wolverhainjiton whilst ogam others distnlwteel themselves 
amongst varu us weu'ks in Uiimiiigham 

On assembling agun e n We Inisd-^ morning the first paper 
taken was thil i ntribuleel by Trof Harley on the (bernio 
chemistry of Ihe Bessemer jrxiess This was an exceedingly 
mieresling paixr, whieh those engaged in subjects of this 
nitiire w luld d i well to lead in full in the Tranfa Itons of the 
Institute 1 he lulh ir c imiiiencexl by saying that the flame 
issuing from the mouth of a Bessemer eonverter wis first iiivea 
tigated by Sir Henrv Roseix in 1863 (see Manehester 1 iteniry 
and rhifosophie vl Sxiety s J/ etJtngi, vol iii p 57, and 
PktlosopkiLal Ma^i me, vol xxxiv t> 437) , by I eilegg (see 
Stizuugibenikh Aat irl Uiimteoa WuchkAi///*/*, Wien, 
vol l\i part 11 ) and by Mu shall Watts in 1867 (see PJk$lo 
s^hual xxxiv p 437) , by lunner(see Ihnglers 
hun h r /»;««(!/, vol clxxviu p 465) liy I M Silliman 
y.oyian[Phlii o^ual Mai fill ,vol xu p li.byvonLithtenfels 
(see Dingier s P»hh kuts hi fiumal, vol cxci p aij), Iw 
Spear Vax\AX (Chemual Nmi, vol xxii p 25), by Ku]xf 
srieser {Otihrta hi the /eiti hrtft far Berf, uud Hiitleimesen, 
No 8, p 59 1868) by Brunner and Wedding in 1868 (see 
Znttchnfl fur da Htr^ Hill n und Sahmnntnn im pteus 
stSiheH Slaale vol xxvii p ity, 1869), and also liy \ Oreiner 
in 1874 (see l/mtu ilU des Mtmn, vol xxxv p 623) 

Up to the present lime the nitiire of the nvectrum, the cause of 
Its jHoductfon, Its sudden disipiieanuioe wlien dee arbunsation of 
the metal takes plaie, and the connection lietween the de 
carbunsatum of the metal vnd the extinction of the spectrum, 
liave not been satislai tonly explained Aecording to Koscoc, 
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I eilegg, Kupelwieser, and Spear Parker, the qxetnim is 
choroelensed by bands of i»bon or of <»rbon monoxide, whieh 
disappear when all the carbon is burnt out of the metal On 
the other hand, Smimler, Brunner, von Lichlenfels,and WediUng 
heilil that the spectrum is not due to carbon or to carbon mon 
oxiele, but to manminese and other elements in pig iron Dr 
Marsh ill Watts hacTcome to the conclusion that it was not the 
spectrum of cirhon in any form, nor of minginese, but that of 
inanganetie oxide 1 eile^ proved that corTmn monoxide ynelds 
a continuous spectrum whieh causes the bright spectrum of the 
Bessemer flame but he also attnlxited certain lines, or bands, 
to the high leinperature of the carbon monoxide Marshall 
Watts establishecl the fact that six lines of the spectrum of iron 
were present in the Bessemer speetriim , tjremer observed m 
flame from highly mangamrerous pig iron Ihe spectrum of 
manganese Ihc lulhor concluded this part of his piper by 
pointing exit the fact that notwithstanding the great advinee 
which has lieen made m spectroseopy during the last twenty 
years ur kii w ledge of flame spectra his remained almost 
stationary, although niuih dtentiun has been directed to the 
speetia of the elements as we obtain them at higher temperatuas 
1 y vapourising substances m the electric arc, and by the trans 
inisfiion I f dee Inc sparks 

Prof Ilirtley next proceeded to describe a melhoel of ae 
eurately investigating the Bessemer flame He pointed out that 
the determination ot wave length of lines and Viands hy lye 
t liservati in only with inslruaieiits of the usuil form, is laVxirious 
under the most idvinitaginus eonditiuns, but it is especidly s< 
when the sixilra art cemstautly changing, and it Ixe imes 
piaetically impessible when the Imts and liands to lx: measured 
aie m the ultra viileu Spectra which are reo irded by i hoto 
gnphy are capable of being more accurately measured at leisure 
by very simple meins , moreover they constitute a pemiinent 
record , and for accurate observatu ns detenninations of wave 
lengths are aVisuIutely essential I hi author next went on to 
describe a mexlilintiun of Ihe instrument hi hod originally 
designed for this })ui|x>se 1 Ins is desenlxd in the Pro etiiitj, 
of the Rural Dublin Society, and ilso in 1 horjx s ‘ Dietionary 
of Applit el Chemistry * article “ bputroscope This instrument 
was esixrielly designed fur use in steel work, )iarticularly foi 
studying the s)xxlia of flames and healed gases of open hearth 
furnaces It was the refore desirable th it it should give a fair 
amount of dis|>ersi in at the less refrangible end of the spectrum 
A trun of fnir quiitz prisms was at first arranged, and a camera 
was fitted with v rock and pinion movement to the frame hold 
ing Ihe darl sliile, so that as many as thirty spectra could be 
photographed on one plate The stand, however, was found lo 
be texi light Insli ul of four quartr prisms, a single pnsm of 
ralcite may be enq loyed if the surfaces arc well protected from 
dust the pnsm libit was fixed so that it coulci be placed in 
almost any aquire 1 jxisition fhe camera was of metal with 
an eye piece behind the frame for Ihe dirk slide, so is to make 
It availil Ic for visuil observation In a eiieular box at the end 
of the cameri, which vras reduced in sue, the dark slide can be 
fixed at any angle as it is rotated by means of a tootheel wheel 
The prisms move automatically w ith the camera and in order 
lo stturt the minimum angle of deviation to the mean rays 
photographed there is a condensing lens of 3 mch focus There 
IS a sTil plate, overed with thin quartz to exclude dust and 
dirt, and uixm this the image of the flame wax projected A 
metal plate, with a V shaped piece cut out at one end, slides 
over the slit jilate, and serves to shorten or lengthen the sht and 
secure a greater or smaller number of spectra on one photo 
graphic pTile In some cases a photograph wis taken every 
hall minute, from the commencement to the termination of the 
** blow This could be accomplished only by the use of the 
arrangement di scribed as the plates were no more than 3mches 
by *4 inches The instrument was focussed Viy a jrfiotograph of 
sun sjiectim 

The author also desenbed an ingenious arrangement consist 
ing erf yellow cloth, with armhedes and sleeves fitted with 
elastic, by means of which he carried on ilevelopment of the 
photographs without use of a dark room By this apparatus it 
was mown that a Urge number of lines in the s|)ectrum of the 
Bessemer flame win eeancident with linesm the solar spectrum, 
and the position of the lines and eelges ol bands with respect to 
the sodium line was recorded, liemg measured with a micro 
meter screw and microecope Lnlorgements were made in 
which the sixctra were magnified ten diameters Several inter 
polation curves were drawn by which linear measurements were 
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reduced to oscillation ficquenciet, and bjr means of Barlow s 
mathematical tables these were reduced to wave lengths which 
are the reciprocals of the oscillatum freonencies The author 
then went on to describe some of the aifiiculties met with in 
obtaining measurements of hands, due to alterations in width, 
or to their heromms less distinet st the edges The question 
IS dealt with in “ huune Spectra of High 1 empemtures, ’ PktU 
sopkual Transathonr, 18941 P>tt i 

Prof Hartley had esmed out evpenmentb at Crewe, and 
at Duwlais, in South Wales Kesults obtained by photognphy 
of the spectrum of the Bessemer flame were given in the 
paper 1 or the detailb we most refer our readerb to the ongintl 
memoir As the author pointed out the Bebbemer spectrum is 
a complex one, whKh exhibits cliflLreiKcs in canbtitution during 
different periods of the blow, snd eiin dunng different intirvals 
of the bame period Walts had observed that the bptetrum 
differs in different works, owing lossnations of UmptraturL md 
the composition of the itHtsl blown After discussing the 
various o|iiniuns held by previous msibUgators as to the utility 
of spectrum analyus in stctl making on which subject inquirers 
are liy no means ignerl the i uusc of the non wpearaiict of 
lines at the terniinatim of Ihi blow is dibcussid Prof liartlty 
then priLesdsd to what was pcrhips the most interesting part of 
his paper, namely, the temperature of the Besaemer metal and of 
the flame and the use of the siiectrum as an index of tenant 
ture Watts eoncluded that thi ugh the temperature of the 
flame was alxive the melting point of gold, it was lielow that of 
platinum le Chatelur (Compitt rtndus, vol cxiv p 670) 
was of ojnmon that the lemperatun of the Bessemer converter 
dunng the boil is 1330* C at the finish 1580° C 
while the steel in the ladle is at i64p° C There is no 
measure of the temperature at the hottest period of the boil and 
unless the metal m the conveittc is cooled during the last minute 
of the blow which ssme of the author s photographs indicated 
It was diflu ult to understand how its lem^riturc < mild be raised 
In the addition of the cooler spiegeleisen and ferro manganese 
rhe nse of temperature at this period e luld be accounteclfor b\ 
the after blow Of course when the metal is chargeel with 
oxygen the additional spiegeleisen, containing carbon and 
mangenese, would cause the eombustion of these elements 
When the oxyhydirsen flame spectra of the manganese, magnetic 
oxide o' iron, and Rrne oxide are jihotagraphca, the numMr of 
lines and hands in the spectra are not more nnmernus than with 
a Bessemer flame spectrum of enly half a minute s exposure 
although the ibove spectra may base received any ex|iosure 
from thirty to eighty minutes When a substance emits a 
spectrum composed of liands and lines, it is esidence of 
the presence of the substance in the flame in a state 
of glowing vapour , when the same substance emits 
two spectre, one niffenng from the other by the largely increased 
numlwr of bands or lines, it is evidence that either tbe substanee 
IS more copiously sapounsed, or that the temperature of the 
vapour u himer When a simple speetrum changes to one of a 
more complex chant tir, the alti ration is due to on increase in 
temperature other things being equal Similarly when a 
specuaim extends thrtugh the visible raya into the ultra violet 
rqpon, and an increase is oliserved in the number and intensity 
of the ultra violet rays, nothing hut an increase <if temperature 
will serve to account tor the change in the spectrum No 
inerease of material in the flame would increase the refrangi | 
bility of the rays emitted liy its vapoui , hence the study of the 
ultra violet spectra of flames l^ the j* ilographic method becomes 
an important line of investimtion 
After pointing out the difficulty of ascertaining the mnsimum 
temperature of any flame (as such temperature may exist over 
but a ve^ small area), and giving an instance, tho author states 
that I e ChatelicT’s recent measurements of the temperature eff 
furnaces have given numbers consideraUy lower thxn those 
usually accepted Langley s tsUmale of the temperatuM of the 
Bessemer flame at aooo'^ C — becauie platinum appears to 
he rapidly melted in it— is not to be relied upon Le Chatelier 
finds that the metal is not fused but dissolved in drops of 
molten steel Marshall Watts observed that the sodium lines 
5681 and 5687 may be employed as an index of temperature, 
since they ate present in the spectrum of any flappi containing 
sodinm the teroperatnre of which is hot enough to mdlt p| itioum, 
Ixit they do not appear at lower temperature* The Beskcmer 
flame does not snw this double line, bat only the 1) lines, 
neither does it show lithium orange lines, which appear at a 
somewhat lower temperature It may iheieftire he concluded 
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that the flame is not hot enough to produce these lines The 
proportion of sodium in the Bessemer flame u evidently very 
snuill from the narrowness and want of intensity of the D lines, 
and the bet that they sre nut seen reversed in any spectrum , 
hence, though the temiwrature may be high enough, tbe quantity 
of material present is n it suRiciently large to yield the lines 5681 
and 3687 

We have not space to follow the author m all the interesting 
details of his rexsoning, Imt we ha\e perhaps said enough to 
indicate his line of thought He later jxnnts out tbit, jnujpng 
by the number of lines xnd hands belonguig to iron and 
mvnmncae, which have been photographed in the spectrum of 
the Bessemer flame, the temperature must in any esse nearly 
approach that of the oxyhydrugen flann even if it does not very 
gencnily exeeetl it The pxper concluded with particulars of 
the heat of combustion oi the oxidisable impurities in pig iron 
He cileulates, as fir is data are asiilable, the alisolute hrating 
effect of such osidxtion The tempenture rt tuned acconling 
to these cxlciil itions amounts to 14^° C above that of molten 
cast iron 1 his, hiucver is a theoretical value xnd allowance 
must be msde for the specific bests of the gases, the inetxl, ami 
the si ig, w hich are greater at the elev ated temperatures than at the 
teiii|x.ritures it which tin numbers representing six.ciiic heats 
were determined The sixcihc heat of the converter must lie 
consider ible, but It must iie remembered that it is already heated 
to the temperature of the molten metal but even if we allow 
thit so jier rent of the he it is ahsurhed, or conveyed sway, we 
should then have the tiiiqierature 727 L above that of the 
molten pig iron , mil thus with gr^iron at 1220 C the metal 
may have acquire<l a tempenture of more than 1947* U , which 
IS veiy consider ibly alxive the melting tKunl of platinum 

The discussion which f illowed the reading of th« piper was 
mtert sling, but no new points of importance were adileil Mr 
Hiuerman considered that the author was right m laying stress 
on the tem|)eratuie of the flame as well is on the motenaU m 
the converter Mr J Sleail pointed out that s iim of the eal 
culations were mode in cases where the eumpositicm of the metal 
was veiydiflerenl to thit common in 1 ngland Mr Turker 
als > iiuinled out the difficulty m arnv mg at any conclusion owing 
to the variation m melal used and he referred to the effect of a 
tem|Kriture of disscx’iati 11 whieh might lx. olitained if the metal 
were sufficiently rieh m silicon His own experiments siipiiorted 
those of I'rof llartlev thit the temper ilurc was certiinlyat 
limes consult ribly above the melting pc mt of platinum ancl he 
was me lined to think that the tem|)eralure of dissoeiatun was 
often reached 

The next paiier w is ilso one of considerable seientihc interest 
It was Mr Howe s contribution on the hanlemng if steel, and 
was read in abstract by Mr Brough, the Secretary of the In 
stitute As the papvr Iml liecn received si recently, copies of 
it had not been clisliibulcd and it was manifestly impossible to 
discuss a mem nr of this abstruse nature at tirsl sight, esjieeially 
as the |W|H r was not re id in lull It was therefnie wisely deter 
mined to have the lest r rreeted, after which the paper will be 
disinbuted, and Us disiussion taken at the next meeting m May 
hor the present, it will suffice to say that the author cle Us largely 
with the vexed proMem of the allotropir state of iron It would 
have been a pity to have discussed the Iiaper on the spit, a 
neither lYof Kc berts Austen nor Prof Arnold were present , 
neither had M Osmond lieeii able to send his usuel written ecu 
Inhution In fact, the mly pcrtuii present whose name has be 
comeat all prominently identified with the slates of iron treated 
was Mr Hadfleld, wh > spoke bnefly saying that he had not 
had tiro* to master ihe paper We will, therefore, defer 
our abstract of this memoir until the tune comes to give an 
account of the next meeting 

Mr R A Hatlfteld s paper on the production of iron by a 
new process was next reacl The anthor’s oinect has been to 
obtain a pure iron for whieh purpose he hod hail recourse 1 1 
aluminium aa an agent The flnt result wax that he m ide an 
alloy of iron and aluminium very nch in the latter constUuoit, 
there being no leu than jb per cent pasent In spite of txmg 
a failure, «o far ai the < bject m view was concerned, a very 
interesting rexult was ohlamed , for although there was no more 
than a trace of carbon [irCsent, the alloy was h inl enough to 
scratch gltu Proceeding on tha same bnes however, and 
working vi(fh ferioua oxide and granulated aluminium a sample 
of iron oontammg 99 7$ per cent of that metal wax finally 
obtained at the very mexTerate cost of about eighteen pence per 
pound 
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Mr Saniter t p«]iir dncnbing ft new method for the aiuJvSM 
of chrome end ferro chromium wa» the laiit read at thu utting 
Th» It ft further extennon of Mr Stead « modification of Dr 
Clarke t proceat and hat the great advantage of reducing the 
lime occupied in the analytic 

On the afternoon of thn day there were teveral excumont, the 
chief of which was to Worcester, where the works of the Royal 
Porcelain Company were malted Another party visited the 
Round Oak Iron and Steel Works, while othm proceeded to 
the glass works fireclay works, small arms &ctonts and 
to other works in an 1 around Birmingham In the evening 
there wias a very successful reception and entertainment in the 
h ^haston Botanical (lardens 

The final sitting of the meeting was on Thursday of last week 
when a paper by Mr Henry Wiggin, on mckel steel was first 
taken In this contribution the advantages of nickel steel as a 
constructive material were brought forward its great tensile 
strength combined with excessive ductility being dwelt upon 
Another advantage possessed u fnedom from corrosion, ax 
compared with ordinary steel Instances were given of the 
nickel steel containing 3^ ]ier cent of nickel, whuh hail a 
tensile strength fully 30 per cent higher than ordinary 
steel, and an elastic limit at least 75 per cent higher 
rhe author does n t give any details in regard to cost 
which IS naturally higher than that of ordinal steel 
liut speaking upon the sulnect generally, he was of opmion 
that the additional price tW would have to he charged 
would generally be more than compensated for by in 
creased efhcieney In the discussion Mr W Beardmore of 
(ilasgow, sold he had been making large quanutics of mckel 
steel for the last two years This was for arm lur plates, but he 
was now preparing a senes of tesU to submit to Lloyd s with a 
view t > intr during the material for manne purposes Mr 
Jeremuih Head who had lately visited Amenca, said that at the 
works of Mr Carnegie he had seen large quantities of nickel 
steel produced at a cost he was told of ab^t a ton but 

there natural gas of great richness was avaiUble Mr Thomp 

son, if ^ew \ ork who had been largely engiged in the manu 
focture cf nickel steel said that in Amenca 50000 to 75000 
tons of this matenal had been produced dunng the las three 
years A German cherout had found that with an alloy of 15 
|ier cent of mckel almost a new metal was made having a tensile 
strength of 144 000 lbs to the square inch, and an elastic limit 
as high in pro^rtion He estimaud that to build a large battle 
ship of nickel steel would ad I but a per cent to her cost whilst 
the efficiency would Ik doubled Mr Thomas Turner after 
wards ixnntm out thst nickel steel was supposed to have a wide 
range rf extension and contraction with variations of tempera 
ture s 1 that if a ship went to the polar legions it might become 
evren feet shorter in its length 

Mr Smith Casson s paiier on small cast ingots, was next 
read The author claims 1 1 hare got very good results by 
casting ingots together from the tettom ^is was the last 
paiwr read at the meeting 

Thursday afke moon was dev ted to an excursion to btratford 
on Avon whilst on the followii g day Friday an excursion was 
made t > keml worth and to Warwick, where members and their 
fnends were entertained at the Castle by I >nl and Lady 
Warwick 


THE SPECTRUM Ot HELIUM^ 

TN the Chtmual Ntws for March V) lost (vol Ixxi p 151), I 
published the results of measurements of the wave len^hs 
of the more prominent lines iieen in the spectrum of the gas 
from cUveite, now identified with helium The eas had bMn 
given to me by the discoverer Prof Ramsay and being from 
the first batch prepared, it contained other gases as impunues, 
such as mtro^en and aqui us vapour, both ofwhich gave spectra 
interfenng with the punw of the true helium spectrum 1 have 
since, thanks to the ktndness r f Prob Ramsay and J Norman 
Lockyer, had an opixirtumty of examining samples ofhelium from 
different mmerals and of « nsiderable punty os fiur os known 
contamination u concerned 1 hese samples of gas were sealid 
tn tubes of various kinds and exhausted to the most lummOBs 
point for spectrum observaUons In most cases no internal 
electrodes were used but the rarefied gas sras illuminated solely 
by induction, metalhe terminals bemg attached to the outside 
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of the tube ' hor photographic purposes a quarts window was 
attached to the end of the tube, so that the spectrum of the gas 
could be taken end on 

My examinat I ms have chiefly been made on five samples of gas 

(1) A sample from Prof Ramsay m March last PrepsKd 
from cRverte 

(2) A sample from Prof Ramsay in May last Prepared 
from a tpecimen of urammte sent to him by Prof Hillebrand 
Gas obtained by means of sulphuric and , punfied by sparking 

(3) A sample from Prof Ramsay in June Ust raparM 
from bniggente 

(4) A sample from Prof Lockyer in July lost Prepared by 
a process of fractional distillation from a samifte of broggente 
sent by Prof Br igger 

(5) A sample of gu from Prof Ramsay “ Helium Funssi 
mum Phis was obtained from mixed sonices, and had been 
punfied to the highest possible pmnt 

In the following table the first four samples of gas will be 
called —(1) Clcveite R (a) ‘ Uianinite R , {3) “ Brog 
gente R ami (4) “ Broggente, I ’ Only the strongest of 
the lines, and those about which I have no doubt, are given 
The wave lengths ire on Rowland s acalv 

The [ffirtogrophs were taken on {dates bent to the firoper 
curvature for bniieing the whole s{]ei^m in aeLurate focus at 
the nme time The spectrum given by a spark between an 
alfoy of equal atom:, of mercury cadmium, fine and tin, was 
{diotographedatthesame time on the plate {lartuilly overIap{>ing 
the helium sprotruni suitable lines of these metals were usid as 
standards The mrasurements were taken by means of a s{Kcial 
micrometer reading ap(>roximately to the 1/100 000th inch and 
with accuracy t > the i/io 000th of an inch The calculations wen. 
{verforme I act nhng 1 > Sir f,eotge Stokes s formula supple 
mented liy ai ad Iili nal formula kmdly supplied by Sir George 
Stokes giving a correction to be a{>plied to the ap{>roximate 
wave lengths given by the first formula, and greatly increasing 
the accuracy of the results 



6678 1 8 


5876 o 30 


506a 15 

5047 » 


5015 9 7 


4931 9 3 

49aa 6 10 

48706 7 

48473 7 

48056 9 

47644 a 
4735 ‘ >0 

47«3 4 9 


8 

3 


A red line, seen in all the samples of gas 
5 ung gives a ehromosphenc line at 70^ $ 

A red bne, seen in all the samples of gas 
Ihalcn gives a line at 6677 and Locks er at 
6678 \ oung gives a chromosphene line at 

6678 3 

1 he characteristic yellow line of helium seen m 
ill the samples of gas Thalen makes it 
5875 9 and Rowland 5875 98 5 oung givts 

1 chromosphtnc line at 5876 

A yell >w green hut, only seen in Helium 
1 uriss and m Br imptnti., K and L 
fhalso gives the wave^ngth as 5048 
A green Tine seen in all the samples of gas 
Thalen gives the wave length 5016 \ oung 

gives a oiTomosphenc line at 5015 9 

A green line, setn in all the sam{)les of gas 
Thalen mves the wave length 49x2 koung 
gives a enromosphtne line at 4922 f 
A grten Ime only seen in Urammte, R 
k oung gives a chromospheric line at 4870 4 
A green line only seen in ‘ Uranmite, R 
k King givres a chromospheric line at 48^ 7 
A green Tme only seen in * Uranmite R 
k ung mves a chromosphene Ime at 4805 25 
Then, u a nydrogen Ime at 4764 o 
k veiy Strang greenish blue line only seen in 
Urammte K 

A blue line, seen in all the samples of gas 
Thal6is measurement is 4713 5 koung 
gives a chromoa{>henc line at 4713 4 
A I lue hne, only seen m “ Uranmite, R 
A fiunt blue line seen m * Urammte, R ' 
I ickyet gives a bne at 4580 from certam 
luinvrals. I can see no traces of it in the gss 
from Broggente A hydrogen bne oocuis at 
45801 
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4SS9 4 
4544 * 
45409 


4428 I 
44440 

43990 

43863 

43788 

4371 '• 

43484 


41986 

41899 

4181 S 


2 Young gives a chromospheric line at 4558 9 


from somi. roinerUs \ oung gives a rhromo 
sphenc line at 4522 9 It is absent in the gas 
from BroggentL 

A blue line, seen in “ Uraninite, R,’ but not in 
the others It is coincident with the strong 
head of a carbon bond in the CU, and Cy 
spectrum 

There 11 a hydrogen line at 4498 75 

A very strong blue hne, having a fainter lint on 
each side, fomung a close tnplet It is a 
prominent line in all the samples of gas 
examined ^ oung gives the wave length 
4471 8 for a Ime m the chromosphere, and 
Lockyer giies 4471 for a line m gas from 
Brog^nte 

" “ Helium Puriss * 


close pair I tan only 

them 111 " Uraninite, R ’ Iso trsce of 
them can be seen in the gases from othti 
Young gitcs chromospheric lines C 
^ 4426 6 and 4425 b 

A strong line, only seen in " Urinimte K 
Absent in the gas from the other source 
L<x:k)er gises s hne at 4398 in gas from 
cerlain minersls \oung gives a chromo 
sphenc line at 4308 9 

Seen in all the s.iniplts of gas Voung giies a 
chromospheric line at 4385 4 
' 1 hese two lines form a pair seen in “ Uraninite, 
R but entirely absent in the others 
Seen in ‘ Uraninite, R ’’ Lockyer finds a line 
at 4347 in the gas from certain mmeimls 
Probably a veiy close double hne Seen in 
‘ Uraninite, R,’ and “ Cleaeite, R ’ Not seen 
in the other samples Lockyer gises a line in 
the gas from certain minerals at 4338 
Only seen in “ Uraninite, R ” \oung gives a 
chromospherie line at 4298 5 
Only seen in “ Uraninite R ’ 

Only seen in “ Uraninilt, R ” The strong head 
of a nitrogen liand occurs close to this line 




?n m all the samples of gas 
ly seen m * Unuiinite, R ' Young gives 
'hromosphcnc line at 4226 89 
These three lines form 


prominent ^roop 

L," but 


4012 9 
39648 


“ Uranimte, R, the> 

CRveite, R, and in Btogger 
are not seen in ** Bro(,gerite, R ” 

1 An extremely faint hne Lockyer gives a hne 
at 4177, seen in the gas from certain minerals 
and Voung gives a chromospheric line at 
4179 5 

6 Seen in *• Ilehum I’unss ’ 

8 A strong hne in " Ursramte, R,” very faint in 

“ Bruggente, R, and “ L, ’ not seen m 
“ Cl^eite, K 

7 Strong in “ Cl^veite, R ' m “ Helium Punss 

and in “Brof^nte, I ” It is faint in 
“ Uraninite, R, ’ and 
R ” Lockyer gives a 
certain minerals 
7 Present m all the gases except “ Cl^veite, R ” 

9 Present in “ Uraninite, R,” and •' CUveite, R." 

Absent m the others 

( These lines form a sery close pair, seen In all 
the samples of gss exeept “ Broggente, R ” 
Lockyer 6nds a line m Brogg^te gas at 
40265. , 

7 Seen in all the samples of gas. ’ 

7 Seen m “ Helium fhiriss " 

10 The centre line of a dense tnplet Only seen 
in " Cliveite, R, m Helium Punsi , and 
“ Broglie, L ” Hale gives a chromo^enc 

Ime at 3964 
1348 . VOL. 5 a] 


le at 4145 in gas from 


39S2 5 4 Seen in ill ihe samples of gss 

39482 10 Very siring in “Uraninite, R, ’ very faint in 

‘ Cleveite, R,” and not seen in the others. 
laKkjer bnds a line in gas from Biogcente at 
3947 There is on ecupse hne at the same 
wave length 

3925 8 2 Seen in ‘ Helium Punss ” 

3917 o 2 Seen in “ ilehum Punss ” 

3913 2 4 Onl) seen in “ Uraninite, R, ’ and “ Ililium 

I’unss. Hale gives a ehromosphenc line at 
39>3 S 

I A very si rung tnjilel, seen m all the samples 
3890 S 9 I I f gas L^kyer finds a line having a wave 

388b 5 10 length 3S89 in gas from Bn^ente Hale 

38859 9 I vises a rhromDS)inenc Imcat 3888 73 There 

IS x strong hydrogen Ime at 3]^ 1 5 
3874 6 6 Only seen m ‘ Uraninite, R 

3867 7 8 Seen m Helium Punss ’ 

3819 4 10 Seen in all the samples of gas Dcslxndres 

gives a ehromosphenc line xt 3819 8 
38006 4 Seen in ' Helium Puriss 

373* S 5 been m ‘ Hebum Punss ’ Hale gives a 

eliromosiihene line at 3733 3 

3705 4 6 Seen m dll the samples of gas Deslandrcs 

gives a ehromosphenc lint at 3705 9 
364a O 8 t)nl) seen m * Uraninite, R 

36333 8 Sunm Helium Puriss 

36278 5 Only seen m* Uramnite, k ’ 

3613 7 9 Seen m ‘ Helium I'unss 

35870 5 Seen m ‘ Helium Punss 

34478 8 Seen in ‘llilmmlunss 

33538 5 Seen m “ Helium 1 unss. 

3247 5 2 Seen m Helium Punss 

31873 10 Ihe centre line of a eloso triolet Very fiiint in 

Cleveite, R and I'rxmnite, K and 
strong m ' Helium I’unss and m 'Brog 
gente I It IS not seen in “ Bniggente, R^’ 
2944 9 8 A prominent line, only seen in “ Helium 

T unss ami in * Bruggente, L 

25365 8 ^een m Helium Punss A mercury line 

occurs xt 2336 72 

2479 I 4 Seen in ‘ Helium I’unss 

244b 4 a been m Helium Punss 

2419 8 a Seen m “ Helium Punss 

Some of the more refrangible lines mxy possibly be due to the 
presence of a carl on comiiound with the helium To photo 
graph them a Icng exjx-sure, extending sir several he ura, ix 
necessary The quxrtr wmdi w haa to he cemtntcel to the glaax 
with on oiminic cement and the long continued arlion of the 
powerful induction current on the organic matter decompooes 
It, and fills the imm, refrangible end of the spectrum with line* 
xnd hands m which some of the flutmgs of hydrocarbon, 
cyanogen, and carbonic anliydnde are to be dutinguished 
Ihcic M a grext difference in the relative intensiUea of the 
same Imei in the gas fre m different minerals Besides the exoe 
mentioned by Prof kayscruf the yellow and green lines, 5876 
and 5016, which vary in strength to such a d^ee as to render 
It highly probable thxl they represent two different element*, I 


It Iini^, which I have called 
' and Ixking mi account of them 
other minerals, the following appear 
n urxmmte — 




41986 

41^9 

4i8t 5 

4157-6 

3948a 

3642x1 
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1 lie following ktrong lines aie prewnt in all the nmples of 
gas - 

58760 

50159 

49aa6 

47134 

4471 5 
4386 a 
44588 
40129 
39623 

38905 


The distnhution assigne 1 t > some of the ImtSi m the nh sc 
tables IS sulject to correeti n ITie intensities are deduced 
from an examinaliun of pheto^riphs taken with sery saned e\ 
posuies some having been e xpe sed long enough to bring out the 
Minter lines and s ime a sh irt time to give (ktails of structure 
in the stronger bnts Unless all the phmograihs base been 
expose! f r the same time there is a liability of the relative 
intensities of lines in me picture not being the same is th( se in 
mother picture Judgment is needed in deciding whether a hne 
IS to have an intensity of 7 r 8 asaiOTed to it , and aa in the 
tables I have nit included lines beTow intensity 8 it might 
happen thit another senes of photographs with independent 
measurements of intensities would in some degree alter the abive 
arrangement 

In the foil swing table I have given a list of hnes which are 
probably identical with lines observed in the chromosphere and 
prominences — 


Wave Idiaths 
ol erveacf 

i$l 

58760 

50156 

49226 

48706 

48473 

48056 

47134 

4559 4 

45209 
4471 5 
4437 I 


43990 

43863 

42987 

4227 I 
4178 I 
39648 
3948 2 


38194 
3732 5 
37054 



10 

7 

7 

9 

9 


10 

6 

6 


10 

lo 


I 


58760 

5015 9 
49*23 

48704 

48487 

480525 

47134 
45589 
45229 
447« 8 

4437 a 

44266 

44256 

1^3 

42<^5 

42*689 
4179 5 
3964011 
3945 2 I* 
3915 5 H 
38^73H 
3819 8 I) 
3733 3 
3705 9 » 
Wt Ckookks 


UNIVERSITY AND EDUCATIONAL 
INTEILIGENCE 
Ma AtioiiH SuiRo well known as the bmider of the 
famous butro tunnel on the Comstock lode in Nevada, and now 

. »' by IJr J SM.hr n« irsns 

Isisd by S ii troM H Mun, 1844 

* Th« wavs IstMbs lowhidi the iiuMds O and H are added an wave 
tengths of haea phatoaraphicany detected u the spretniB of the chraam 
e^eie by Detlandw plaffl Hale (H) neirpbat^pl» do not esteod 
teyond wara lenath «3o Prof LoLk|iw(iffy Sm /Via vol tviu p 118 
May 189O has alrWy potn^ o it fouttsaa cemadences betweea the 
lengthft uf liMft m ccrrcitrial hehuir * - * 

nplm th« aJipM ItOM sUidtteHv, 
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Mayor of San Francisco, has just offered the Sute University 
Regents thirteen acre* of land within the city limits on which 
to erect buildings fur the affiliated colleges of the Umversity 
In addition to this, he will deed to the Trustee of the city 
thirteen acres adjoining, as a site for the Sutro library of over 
200 000 volumes. The gift is valued at ^^300 000, and will be 
worth ;f400ooo when the contem]iIated improvements are 
made 

Thk aothworkers Fxhilution, awarded by the Oxford and 
Cambridge behools examination Board to the best candidate m 
physical science at the examination held for higher certificates, 
has been gained by T W Fagan Denvtonc College, Stafford 
shire 1 he exhibitit n whu h iv of the value of 52 tor a year, 
IS ten-ible for three years by the h ilder as x non collegmte student 
at either Oxford or C ambndge 

Mr W M Gariinkr, Assistant 1 eeturer m Dyeing in the 
\ orkshire C illege Let Is, has been appointed Head Master of 
the Chemistry anl Dyeing Department of the Bradford 
lechnical Cr liege 

Thp Calendar rf the Durham C liege of Science Newcastle 
upon Tyne for the session 1895 96 has just been published, and 
also vejmnitc prjsj ecluses of the day incl evening classes 

Sir a Konii asked the 1 irst Irrd of the Treasury on 
Tuesdty whether the Government intended and when to pro 
pose legisluion m pursuance of the report of the Gresham 
Commission r the Univenity of london In reply Mr 
Bulfvur said that legislation will Ik. imiKssible on the subject in 
the c jurve of the j resent Session and he was unable to say what 
actiin will le taken by the (.ivemment 

Thr oiierations of the City and (.uilds of Lendun Institute 
are divuied broadly int i two branches vu the educati mal 
w<wk of three I ndon Collegts and of the rechnulugieal 
F xaminati ms The new edition if the prnmmme of the latter, 
including regulati ns for the regislratir n andinsiiectirnof classes 
m technol igv and manual training, bos come to hand It is 
more liulky that any of the previ ms pr igrammes of the examina 
tions whieh fart may be taken as an indtcation that the Institute 
IS gr.>wing with the extensim of technical education The 
teennieal subjeels in which examinations are held now number 
sixty three A practical examination for electric wiremen 
has lieen added and a correspmding addition has been made t > 
the syllabus for the prebmmiry exanimatiun in "lectric lighting 
The syllabuses if several other subjects have been modified, and 
that in wood work has been rewritten 

The forty sec nd Report of the Department of Science and 
Art has just been received A noteworthy pomt shown by the 
statutics centamed in it is the diminution in the number of 
science scho ils classes, and students under instruction brought 
about I y the abolition of grants fvr seemd class passes in the 
FlemenUry Stages of Science subjects As compared with the 
previ us year the number of schools m 1894 had decreased by 
15a fr m 27541 1 2602 the number of pupils had derressed liy 
about 10 000 from 193 431 to 183 120 and the number of 
classes in diRerent branches >f science hail decreased by 908 — from 
10,341 to 9433 This diminution is attnlmted to the changes in 
payments on results, “and also jirobably to the opening of 
numei us technical classes by the local authorities in different 
parts of the country which have drawn away the students from 
the classes m pure science 1 he decrease m the number of 
schods and classes is owing partly to the same cause, and partly 
t) the aiiuilg unation of smaller srlixils or to their absorption in 
the more prosperous and better supportel schools m their neigh 
bourh md many classes in which mstruetion of a very elementary 
nature only had I een given being at the same ume cloved A 
determination has lieen made of the average ages at which 
students in the Department s science classes obtained successes 
in the I lementar) and Advanced Stages, It was found that the 
average age in Day Schools for a student to obtain a first class 
elementary success was about 14, and for r second class 
Advanced about 15], while in the evening classes the age* were 
respecuvely about 18 and at In addition to statistics, and 
information as to science instruction and technical education 
the Report contains the tmita of the work of the Geological 
Sutvey of the Umted Kingdom, and of Die Conmittec on Solai 
Physics 
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SCIENTIFIC SERIALS 

AmertcoM JonmeU »f Sitence, August — The earth a magnetic 
rtvell, by H Eii«Iow Thu paper givet the vectors of 

the polar magnetic field at the earth due to the tun, together 
with certain deduction! from their intentity and dutnbution 
Unlcat the magnetic permeabdily of the intenor of the earth is 
let! than l, which it highly improbable, the polar seUort 
obtained must be interpreted as stream lines flowing round an 
obstacle in the intenor of the earth In other words, the outer 
stratum of the earth is permeable to the external magnetic forces, 
while the nucleus is not , that is to say, the earth is a magnetic 
shell The duimeter of thu> impermetble nucleus is calcuHted 
at 6340 miles, and the thickness of the shell at 790 milet Ihe 
external polat field is concentmted in two Iiells, one of which is 
the aurorti rone round the polet, tnd the trofacal belt at the two 
Iropict It is a pity that most imgnetie obsersatones are pltced 
on the mid latitude depression Since both the magnetic and 
the electromagnetic vectors represent cosmieal forces of the same 
type as gravitation, connecting the sun with the planets they 
should be taken into account in generil theoietical astronomy or 
the celestial mechanics of tht solar system It is possible that 
certain irregular motions as set unexplainerl may be atemmted 
for on the Insis of these additional forces — On the selociiy of 
electric wases, by John Irowhndge and William Duane The 
apparatus useil for \ih itograpliing successive sparks whose images 
were thrown on the plate by a rev iliing mirror, was substantially 
the same as pres lously described , but the dieleelru used was 
plate glass and the terminals were made of cadmium I he 
average salue for the velocity of elertne waves travelling along 
two parallel wires was 3 0024x10* cm i^xir second a value 
which difters from the velicily of light by less than 3 per cent 
of Its value, and from the ratio between the two systems of 
eltetromagnvlie units tiy even less —On the distribution and the 
secular vanition of tcrrestruil magnetism, by 1 A Bauer The 
distnbutioii and the seculai v iriation tpprar to be closely related 
they obey similar lews, ami seem to be connected m some way 
with the rotation of the earth The following are some of the 
laws traced ly the author 7 he mean dedmation dong a 
parallel of latitude is always westerly the mimraum occurring 
near the eipialor Ihe mean inclination along a parallel of 
1 vtitnde follows (piite closely the law tan I a- 3 tan # where I is 
the inclination and 9 tht get graphical latitude The mimmuiii 
range in declination and the minimum average secular change 
from 1780 to 1885 al mg a parallel of latitude occurred near the 
^lutor, the values generally mere isiiig upon leaving the equator 
The corresponding vralues m the c tse of inclination were maxima 
and decrease upon leaving the equator — < omplementary rocks 
and radi il dykes liy I V I'lrsson ‘ Complementary rocks 
are such that if the basic types ire eombined with the accom 
panying acid types, they gtve the eomposiHon of the ravm type 
of magma with which they are associated 


SOCIETIES AND ACADEMIES 

London 

Royal Society, May l -Dr I- I indon Melius gave the 
results of expenmemal lesions of the cortex cerebn in the 
Bonnet Monkey Tlie exjjenments were confined to the left 
hemisphere, amt consisted in the removal of minute portions of 
the cortex (generally about 16 sq mm ) repiesentiiw the centtes 
for movements of the hallux and thumb, as well as several 
centres within the focul area The animals recovered ftom the 
operation without any sign of sepsis, and were killed from ten to 
thirty five days after thd operation, the bntns and cords 
hordraed m Muller s fluid, and stamed by the Marchi method 
Numerous association fibres, both coarse and fine, connecting 
the lesion with the surrounding cortex, were found degenerated 
These were always most numerotis in the immediate ne^bour 
hood of the lesion, and mostly distributed to the two central 
convolutions) 

From lesions in the hallux centre degenerated association 
fibres were distributed to both central ccmvolapons to the level 
of the inferfor genu of the &Mure of Kolondo, to. the ponetal 
lobule, to the postenor portion of the snpenor firontel convoln 
tion, to the fobuitts pancentnilis, precuneus, and the gyrus 
fonueatns Degenerate fibres crossM in the middle th^ « the 
oorpus caHosum and were distributed to corresponduw por 
tioas of the f^t cortex, the degenenUon on the right sidb 
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being considerably less thsn on the left In the lower levels of 
the left internal capsuls the degeneration was scattered over the 
arta <if the mirldlt third of the posterior limb, being somewhat 
antenor to its position m higher levels Prom the posterior 
limb of the internsl cai>sule most of the fitu. degeneration passed 
into the optic thslimus while the coarse passetl on into the erus, 
where it was fimnd in the middle third Many cosrse degenerate 
fibres passed from tht crus mto the substantis nigra At the 
decussation of the pyrimids the tract divides, the laigcr portion 
crossing to the oppt^te Wlvral column, while the smaller goes to 
that of the same side 1 he imount of degentnition passing to 
the lateral column of the sime (left) side vines from a thud of 
sU the degeneration in one case to about s twentieth in the 
others In each isse a few degenerate fibres remain in the left 
antenor column after the completion of the decussation Ihe 
amount vsnes in different rases, and is not app irently dependent 
on the prorairtion ol degenerate fibres passing to the lateral 
column of the same si le The relations and extent of ihe de 
generated areas amain unchanged throughout the rervical and 
dorsal cord Ihe degeneralion m the crossetl trset of each side 
IS evenly scittered ow r its entire area, the tw 1 suits only differ 
ing in the density if the degeneration In the lumlnr region 
the degeneration in each crossed tract anil m the left anterior 
column bemns to go out vnd, in the only case examined at that 
level, thetkgentrition had not all disappeared at Ihe level of tlie 
third sacral root 

In lesions cf Ihe thuml centre (ascending yarietal convolution 
just ataive the infenor genu if the hssure of Kolandu) degi nerated 
assort ition fibas vire listnbuted to the central c involutions 
from the b irder of the 1 ngiludinal (issure nearly to the fissure 
of Sylvius loa less degrev but in v trying amounts, degenerate 
hbres were tr u etl to the jxisltnoT ixiitions of thi muWle and 
inferior frontil convolutions to Ihe su|>ra marginal ami tngular 
gyn the iip|X!r or |Xibteiinr jxirlion of the superior temporal 
eonsolution the precuneus and lolms quadritus ami pvraecn 
trails and the gyrus fornii Hus Degenerate fibres erossing m 
the middle third ol the corpus ralloMim wea distributed to Ihi 
corresponding convi lulioiis of the rmhl side, though less in 
imount and area of distiilaition There was a amarkabli 
sanation m the si/e of the fibres distributed l j tht central con 
voluti ins of both hemisphi res, being coarse aUive the level of 
the lesion and fine lieliw thus corresponding with the measure 
ments made liy Bevan T 1 uis of the corpuscles of the fourth layer 
of the cortex in this region The arrangement and disiributi in 
of the degenerali in in the jxistenor hmli of the left internil 
capsule was the same as m Icuonsof the hallux centre, and there 
was the same passage ol hne degeneration fn m the e ipsulr 
to the thalamus Ihe am sunt of coarse dt gene rati n passing 
from Ihe crus to the sulistantia nigra was much greiler than m 
lesuns of the hallux centre, varying from a hilf t> nearly the 
whide of the degencralit 11 reaching the crus In t tie case only 
was there a division of the degenerated tract at the decussation 
of the pyramids such as wis ubeerved in lesions f the hallux 
centre, and the amount if degeneration passing 1 1 the left 
lateral column was less th in m either of Ihe hallux exses This 
was also the only case in which a few degenerate hbres lemained 
in the left anterior column after thf comyilclion ul the decussation 
In two cases some digeae ration was found m the right cajisule and 
crus occupying Ihe same position and following the same course 
as the d^enerate fibres in the left capsule and crus, but its 
direct qonneelion with the lesion could not be demonstrated 
hrom the level of the seventh cervical root rtowiiwaril the de 
generate fibres steadily and gradually disappeared and at the 
I level of the third dorsal root there were none left, thus confirm 
mg the results obtained by exeitstinn of the nerve rtaits 

1 he lesions wtthin the fiuul area were, with me exception, 
along the Vpper border of the fissure of Sylvius The single 
exception was in the ascending frontal convolution near the 
in|eilor genu of the fissure of Rolando In all these expenmenls 
the degenerate association fibres were mostly distributed to the 
central convolutions, but in some instances to the (xnleruir por 
tions of the middle and inferior ftontal, the suuenor and inferior 
tenponl ooitvointHms, md the supra marginal gyrus The de 
Knerabon in the corpus callosum was mostlyr in the antenor 
half of the muldle thud, and the distnbution of degenerate hbres 
to the convolutions of the right twranphere more neatly corre 
sponded t<rj|hat of the left than m lesions of the hallux or thumb 
centre b ah the lesions of the fociol area the degenerations m 
the uppermost kvels of the capsule were m the antenor portion, 
gradodyetoving backward in tlye lower levels until they were 
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found in the lanie f^tion (the middle third of the poetenor 
limb) u the degenenbons reniltiag from leeioni of the hulux end 
thumb centrek In thi* beckwaramoTeiAent of the fiunal filnree 
in the capiule there » necessenly e level in which they tnvelope 
the genu, which would account for the foct that thn ore gene 
ndly dckcnbed av occupying that poiition Ae m the oAier lenona, 
most of the foie degeneration pai^ from the internal ci^le to 
the thalamus In the crus the degmeration was acattered pretty 
evenly over the area of the middle third, exactly corresponding 
to the situation of the pyramidal fibres in the other expenmentk, 
and not occupying the position usually assigned to tnem, mesial 
to the pyramidal ftbres. No degeneration was found in the 
accessory bundle to the fillet As in the other expenments, dt 
generate fibres were found passing from the cnui to the substantw 
nigra The remaming d^enerate fibres began to leave the lot 
pyramidal tract at the lunction of the pons and medulla, passing 
as single degenerate fibres to the ^ud nucleus of one or the 
other side Below the level of the facial niulei these fibres 
passed to the motor nuclei of the glaaaopharyngeus and va|ms 
on lioth sides, the majority crossing the raphe to rtseh the nuclei 
on the opposite side Uccosional fibas were observed which 
ai^rently passed to some termination dorsal to these nuclei 
This movement of dcgenerite fibres continued as far as the 
sensory decussation A few degenerate fibres (prubaldy thumb 
or finger fibres) remained in the pyramid and crossed in the 
decusssti in to the right Isleril column, and disappeared in the 
lower cervical or upjier dorsal region In some of the fiicial 
lesions there were appesrinces of degeneration m the right 
internal cspsule, but its connection with the lesion could not be 
demonstrated 

Paris 

Academy of Sciences, August 19 On matches tipped 
with explosive mixtures, by M Ih Schlusing The author fits 
expenmented with a numMr ot mixtures of substances with the 
view of finding a paste endowed with the properties of that raw 
ture containiim white phosphorus, and not hsving its jxiisonous 
charaeter The results show that it is necessary 1 1 use potas 
Slum chlorate, red phosphorus ground glass, and glue nr its 
eejiiivalent, and that it is liy no means a simple matter to find a 
perfect sulistitute forthi paste used in tipping c immon matches 
—On the storms and earthquakes in Austria during June fay M 
Ch V /etiger It is shown that during this pennd (i)V>lar 
activity has been very great (3) Magnetic perturbations hive 
been veiy ample and frequent (3) Farthouakes and cyclonic 
ktornu of extraordinary violence have coincieled with the apjiear 
ante of numerous and brilliant meteorites, and with the jnsbage 
of numerous shooting staix — Un equilateral hyperbola of an> 
order, by M Paul berret — <)n Mrmaneiit defonnations and the 
rupture of solid bodies, by M Paune -(In the conducting 
power of mixtures of metal filings and dielectrics, by M O T 
LhuiUier —Researches i n the combinations of mercury cyanide 
with chlorides, by M Raoul \aret A therniochemical study 
on the combinations of mercury cyanide w ilh the chlorides of 
sodium, ammonium, banum strontium, calcium, magnesium 
xinc, and cadmium The solutions of these double salts do nut 
mve the isopurpurate reaction with a picrete at 30’, and hence 
the cyanogen remains whollj in combination with the mercury 
at this temperature On boiling, however, there is evidence of 
interchange of a small proportion of cyanogen for chlorine 
Thermal researches on cyanuric acid, by M raul I.^nult As 
in the case of phos|)honc acid, the addition of each of three 
equivalents of alkali is marked liy a diflerent evolution of heat , 
the acid is a tnliastc mtxrd aeid — Heat of combustion of some 
$ ketomc ethereal soils, by M J Omnehant —Determination of 
heat disengiged in alcoholic fermentation, by M A Boufford — 
On the gum of wines, by MM (j Niviire and A Hubert — 
On the migraticm of ^ospliate of hme in jilants, by M L 
Vaudin -tJngin and r 61 e of the nucleus in the formation of 

r ts and in the act of fecundation, among the Uredinete, by 
Sappin Troufi) 

Bpriin 

Physiological Society, July 5 —Prof Munk, Preside«t, m 
the chair. — Prof H Munk spoke on contractures he had 
obsersred in monkeys after removal of the motor areas of the 
cerebral cortex — IW Gad reported some expenmenu of Prof 
Nieoliides (of Athens), which Wi demonstrated the presence of 
the pylonc gi 
for du BoU 
emonstrated 

traction of the unstnated muscle fibres of the stomach of Sola 
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mander » It was aeen that the exciaed stnpa only contract 
when they aje cut out in the direction of the long aus of the 
fibres, not when the fibres fire eut through at r^ angfes to 
their axis ^ Rawitx had stained the lymphatic glands hi the 
mesentery of Macacus ytumoinu by his “additive” method. 
He found the nuclei of the celU were generally placed excen 
tncally, and contained a mimite round Mromotin patch The 
limn network was marked by minute nuclei at the powu of 
inteiaectioD and attachment The structure of the plasma was 
quite indeterminate, but it appeared to contain a small round 
body, 3 to 3 M fit diameter, which stained somewhat deeply, and 
whid he rested as van Beneden’s “attioction sphere ” Dr 
Schultz had examined the optical (noperties of unstnated 
muacle fibres of vertebrates in polarised light It was found 
that although single fibres were not doubly refracting, a thicker 
layer of them was so quite distinctly hrom this be concluded 
that the Mwpk fibres are tn reality doubly refracting, hut too 
feebly so to be perceptible The double refraction liecame leas 
dunng contnirlion, from which he concluded that, in accordance 
with von Lbncr v theory, the anisotropic proiienv of the fibres is 
due to diffcrtnecs m their internal tensions, the latter being 
greater in a transversL than in a longitudinal direction 
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THE PhNDVLUM AND GROLOpY 
Results of a TrMKonHnenkU Senes of Ontvtfy Measure 
ments By George Rockwell Putnam Notes on the 
Gravity Determinattons Reported by Mr G R Putnam 
By Grave Karl Gilbert (Washington, USA 
Phsiosophscai Soaetfs Bulletin, vol xiii pp 31-76 ) 

S INCE the number of swings, which a pendulum of 
given length makes in a certain number of hours, 
depends upon the attraction of the earth at the plate 
where it is swinging, it foUowis that, if an observer carries 
the same pendulum to different places, and notes the 
number of swings at each place he visits, he can by that 
means compare the force of gravity at the several places 
if the earth were a smooth spheroid consisting of con 
centric shells, each of uniform density throughout, then 
gravity would have the same value at all stations situated 
on the same parallel of latitude But if, as is the case in 
nature, there are mountains and elevated plateaus along 
the course followed by the observer, gravity ought to vary 
fiom its normal value, and in fact it is found to do so 
Theorctiially it is possible to calculate what vanation of 
gravity at a given station ought to be caused by the 
altitude of the station, and the attraction of the neigh 
bouring visible masses 1 1 of the mountain or plateau 
where the pendulum is swung, and of the rock masses 
lound about, and when these disturbing causes are 
allowed for, and the tonesponding corrections made, the 
value of gravit) as deduced from the rate of the pendulum 
might be expected to tally with what it would be at the 
base level supposing the mount itns and all the sur 
lounding masses carted clean aw vy and the smooth sur 
face of the globe laid bare This correction is termed 
I educing to the sea level, or to the mem level if the 
teference is made, not to the si a but to some inland 
station The question then to be answered for each 
station IS whether when this correction has been made, 
or in technical language, when gravity has been reduced 
to the sea, or mean, level, does the reduction give the 
\ alue which might be expected fur the latitude ? If it 
does not, this points to some deviation fnim tegul inty in 
the density of the earth s crust below the station, the 
nature of which may be inferred from the character and 
amount of residual discrepanc>, when the reduction has 
been made In this way it is that the pendulum becomes 
a kind of geological stethoscope I 

In investigations of this kind, the elevated ground j 
which forms the station is usuall> very much wider than ' 
It IS high, so that, bearing in mind the law of the inverse j 
square, it may be regarded as an extensive plain If 
from local peculiarities it cannot be so regarded, com 
pensatory ^owances are made to bring it under that 
category The effects of the station being situated on an I 
elevated plateau are of three kinds, two of which cause 
gravity to appear smaller than it would appear at the sea 
level beneath the sution, and one which '^uses it to 
appear greater Of the two which make it appear 
smaller, the more important is, that the mcreased distance 
from the earth’s centre causes fbe attractum of the earth 
as a whole to be dhmniriied , the other, which is msig- 
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niffcant, and usually neglected, is thgj^ the increased dis 
tance from the axis of rotation increasps the centrifugal 
force, which is opposed to gravity The third efilrat, 
which causes gravity to appear greater than at the sea 
level, arises from the attraction of the matter of which the 
elevated plain, or mountain, is composed, for that maybe 
regarded as an adventitious mass of rock, m excess of the 
sphere, placed beneath the pendulum The reduction of 
the gravity observed at the station consist% therefore, in 
adding a correction equivalent to the diminuuon due to 
the elevation of the station, and subtracting a correction 
equivalent to the attraction of the mass of the elevated 
plain If the reduction so made docs not bring the ob 
served value to agiee with the value at the sea level, 
appropriate to the latitude «f the station, there must be 
some geological cause present to account for the 
discrepancy 

It came to light in 1847, m consequence of the great 
trigonometrical survey of India, that, on approaching the 
range of the Himala>as within about sixty miles, the 
plumb line, or vertieal, was slightly deflected towards the 
mountains, so that it did not remain exactly perpen 
dicular to the earth s surf ite This was what might have 
been expected, beciuse the great rocky mass would 
naturally draw the plumb line towards it But when the 
attraction of the mountains came to be calculated, it was 
discovered that, although their action was great enough 
to have caused a source of perplexity to the surveyors, it 
was nevertheless not so great as might have bMn ex 
petted Clearly, then some geological cause was latent, 
which required to be explained 

After some not very sULCCssfol attempts at explanation 
by others, Airy, then Astronomer Royil, proposed in 
1855 a solution of the difficulty which met the case He 
assumed, as in thosi days was usually done, that tlie 
ciust of the earth vv is comparatively ihin, and rested 
upon a more or less liquid substratum, which in his 
paper in the Philosophu d Transaitioits he called “ lava 
Then he showed that a great mounuin mass would 
break the trust through unless it was supported by a 
protuberance beneath it, projecting downwards into a 
layer denser than itself In short, it needed to be held 
up in hydrostatic equilibrium, much as an iceberg is 
supported in the oci in and he explained how, under 
these circumstances the observed deficiency of attraction 
of the plumb line towards the mountains would be 
accounted for 

Although this observation upon the plumb line was nut 
a direct investigation of the force of gravity, it wm nevei 
theless conducive to it, foi the unexpected abnormality in 
the honiontal effect of mountain attraction rendered it 
probable that the same cause, whatever it might be, 
would produce some corresponding effect upon vertical 
attraction, 1 e upon gravity It has been explained how 
the pendulum is the suitable apparatus for measuring 
gravity, and accordingly the pendulum was called into 
roquuitioa to make moie direct observations At certain 
station^ of the Indian Survey, of which the height and 
position had been already deteemmed, the mean number 
of swings, called the “vibration aumber,” was observed, 
which were made by the pendulum in twenty-four hours , 
and the force of gravity at the different stations was thus 
comparedb The local attraction of the elevated mass on 
U 



NATURE 


[SfmMBi-R 5, 1895 


434 


\«hiLh the pendulum itood and the effect of elevation 
tbove the sea, were then allowed for, and the vibration 
number when so corrected wis regarded as the vibration 
number for that station when reduced to the set level 
The pendulum used would have made 86,000 v ibrations 
n twenty four hours at the equator It must therefore 
hive been slightly longer than i seconds pendulum 
which would make 86400 in the same intervil Ihc 
observations showed that theiewis a moie or less marked 
deficiency of gravity over the whole continent of Indii, 
and that the deficiency wis greatest it the most lofty 
stations AtMord 15,408 feet ibovethesea the deficiency 
WIS enough to make the vibrations in twenty four hours 
twenty four fewer thin they ought to have been if the 
ittraction of the mountain had produced its full effect 
It was obvious therefore Ihit some hidden cause existed 
which counter icted the ittraction of the mountain, 
and this could have been no other thin a dthciency of 
density in the matter beneath it Ihe conclusion is 
identical with that n iched by Airy n connection with 
the deflection of the plumb line namely that the Hunt 
layan range is supported by a downw ird protuberant c 
projecting into i more dense substratum 

This mode of support is lire ady i cm irked s similar 
t ) wh It IS termed hydrostatic equilibrium As ipplied to 
the support of the earth s crust Amci ic in gcoirgists h ivc 
given to It the name isosticy which well describes the 
phenomenon 

During the past yeir in extensive senes of gravity 
measurements has been c lined out by the Coast ind 
Cieodctic Survey of the United States by the use of the 
half second s pendulum i much sinallci ind more 
portible instrument for the determination of gt ivity thtn 
any hitherto employed Obseivations were midt it 
twenty SIX stations eighteen tf which follow nearly ilong 
the 39th p trallel of I ititudc ind these arc particul irly 
well idipted to thniw I ght on important questions 
regarding the condition c f the earth s crust 

I his line of stations commencing it the Atlantic 
coast iscends to ncir the ^ppala(hllns tiaversts the 
grcit central plain gradiiilly increasing in dtitude from 
495 to 6041 feet then rises to the high elevation of the 
m iin ch II n of the Rocky M n ntains reaching an iltitude 
of 14085 feet at Pikes leik descends into the eroded 
valleys of the Cirand and ( recn Rivers crosses the 
summit of the Wasatch ndge ind finally descends to the 
great western plateau of the continent 

This senes of gravity dctenninations affords an tx 
ccptionally favourable opportunity of helping to determine 
whether the support of the elevated regions traversed 
appears to be best accounted for by ngidity in the 
found itions on which they rest, so that, in spite of 
their weight and the largeness of the area occupied by 
them they arc prevented fiom smking down into the 
matenal beneath , or, on the other hand, whether they 
are supported as we have said that Airy suggested, 
namely by floating in a denser substratum or as the 
Amencans say, by “ isostacy, which is the same thing 
as hydrostatic equilibnum 

rhe general prinaple of the method pursued in re 
ducing gravity to th6 level has been already explained 
It consists in adding a correction equivalent to the 
diminution of gravity due to the elevation of the station 
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and subtracting a correction equivalent to the attraction 
of the mass of the elevated plain upon which the station 
may be considered to be situated When these two. 
corrections have been made gravity so corrected would 
be the same as that appropnate to the latitude, or, as it 
may be termed to the ‘ computed value," unless there is 
some deviation from rcgulinty in the density of the 
inittci below set level The result proved that this was 
the ctse Pur gravity so leduced turned out to be 
inv in ibly less than that appropnate to the latitude It 
was clear, therefore, that at these stations in America 
there was i deficiency in density beneath the elevated 
distnets, just as h id already been found to be the case 
in India Fhcie could be no doubt that isostacy 
h id a share in contributing to their suppoi t 1 he inquiry 
was now can i d i step further Did each mountain 
individu ill>*f wi ts support to a separite protuber ince of 
Its own beneath it or was the mount iinous region as a 
whole suppi rted n that manner, each sep ir ite mountain 
owing Its support to the strength of the crust on which it 
w IS a mere evciiscence ’ fhe case might be illustrated 
by conceiving i number of logs of wood of different sires 
If these fl tat side by side in water, the laigei logs will 
stand the higher above the surf ice of the water but eac h 
log will hive a part immersed which will be its individual 
support ind th s will be deeper for the logs which stand 
the highi r 111 t if these logs arc pi ic ed upon a r ift the 
support will 1 c general and derived from the suppoi t of 
the put mmersed of the entire raft and its depth will 
depend up n the iggregite weight of the logs Never 
tholcss It net d n >t dip deepest bene ith the logs which 
St ind the h ghost ibove the water r iljove the floor of 
the raft 

The presumption was against each elevation being 
separitely sestat cally supported because tht deficiency 
in grivit> and therefore in density w is not found to be 
gieatest piecisely beneath the highest stitions To cany 
out the inqu ly nioie fully it wis considered th it, by 
omitting the pm if the rcxluction to the sea level which 
t ikes iccou It f the attraction of the mass of the plain 
(which would mean omitting to subtrict the attraction 
produced bj it) we should as it were transfer its mass to 
the subjacent parts and so make up for the lack of 
density ind obt iin the condition of uniform density below 
the sea level I here would then rem iin only the correc 
tion for elev ition necessary If this proceeding gave the 
value appropnate to the lititude under each station, it 
would show that the individual stations were seriatim in 
isostatie equihbnum But the ittcmpt felled It was 
found that the attraction of the matter of the more 
elevated stitions was not separately compensated by 
defect of density immediately below The analogy of the 
detached floating logs did not hold good It remained to 
inquire whether the senes of stations was in isostabc 
equihbnum w hen considered as a whole — the case more 
nearly analogous to the raft If this were so, gravity, 
when reduced to the sea level, would be uniform for 
the whole tract 

For this purpose a mode of reduction devised by M Faye 
was adopted 1 he altitude of the country surrounding the 
station w ithin a radius of 100 miles was r^uced to a mean 
altitude, and the attraction of a plate of rock of thickness 
equal to the difference of altitude between this mean 
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plain and the station nas allowed foi and it was found 
that this correction brought the (,rai ity at each station 
much nearer to the computed value for the latitude than 
either of the previous methods The conclusion was th it 
when large areas weie considered they uert approxi 
mately in isoatatic equihbnum The result of this senes 
[of observations] would therefore seem to lead to the 
conclusion that general contincnul elevations arc com 
pensated by a deficiency of density in the matter below 
sea level, but that local topo(,rBphical irregulanties 
whether elevations or depressions are not compensated 
for, but arc maintained [supported] by the partial ngidity 
of the earth s crust (Putnam ) The measurements of 
gravity appear &r more harmonious when the method of 
reduction postulates isostacy than when it postulates high 
rigidity Nearly all the local peculianties of gravity admit 
of simple and ration il explan ition on the theory that the 
continent as a whole is approximately isostatic and that 
the interior plain is almost perfectly isostatic (Gilbert ) 
It appears therefore that the crust of the earth is 
sufficiently thick and strong to carry such unequ il loads 
as considerable mountains upon its surface without 
necessanly breaking through but when a large area is 
involved, it bends downwards into a denser matenal 
beneath, so that the crust and the load it carries are 
conjointly in approximate hydrostatic equdibnum 
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SOME KhLFNT BOOKS ON MYCOLOO\ 
Brttuk hun^us J lorx A Classtfitd text book of Afyco 
logy By Geofge Massee Vol iv 8vo pp viii 532 
(London and New York Ceorge Bell and Sons, 1895 ) 
^ystfmaltc Armn^ement of Auslraltm Bungi togtther \ 
With Host Index xnd List of Works on the Subject 
By Dr McAlpine Government Vegetable Pathologist 
4to, pp VI 336 (Melbourne Kobt S Brain, Oovcin 
ment Pnnter, 1895 ) 

Guides to Growers No 18 Onion Dtsetse By D 
McAlpinc (Victoria issued by the Department of 
Agnculture 1895 ) 

M r massee is to be congratulated on the comple 
tion of another volume of his “ British Fungus 
Flora There has been no complete work of the kind 
issued since the pubhcation of M G Cookes "Handbook 
of British Fungi" in 1871 and the knowledge of these 
obscure plants has advanced enormously since then In 
the first three volumes the author treated the Bastdio 
mycetes and the Hypkomycetts the present volume Ukes 
up the large natural order of the Ascomyettes, and deals 
in turn with three families— the Gymnoascacea the Hys 
tenaceee and the Discomycttes The Hysteruwea form 
such a natural transition between the Discomycrtes and the 
Pyrtnomyeetts^ that it seems a pity Mr Massee has not so 
arranged the ffimilies as to make them follow each other 
in the text book , he has, however very carefully pointed 
out the affinittes of the different groups 
A general account of the Ascomyettes, theit life history, 
habiut, &c, IS given in the introduction The author 
agrees with Brefeld that sexual reproduction u unknown 
in this femily There is also some useful information 
about the best methods of collecting and preservmg spea 
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mens and of examining them New descriptions have 
been written out for m iny of the plants based in neariy 
every case on the author s own observations Wherever 
It has been possible he his examined the type specimens, 
or those specimens ic epted is authentic in well known 
ixsi eoti It IS impossible to over estimate the value of 
such work The descriptions are full and complete and 
great care has been taken to give careful measurements 
The HysUnuta have not before been worked up for 
Britain Mr Massee has not included Acros^ermum in 
this famil) nor in this \ ilume We await the next instal 
ment of his work to sec where he will place it 

British Disiomycctes by Mr W Phillips, has been 
for some time the standard work for that family It was 
published in 1887 and there has been no reason for any 
material change in the way of treating the subject The 
genera \ylo^iphs Btatorella, and Abrothillus, pre 
Mously included imong lichens, have been proved to be 
fungi ind are recorded Xylograph t m the family of the 
Ph ictde T Bt itorell t and Abrothallus m the Patelliance 
The classification of the fungi is pretty well fixed as 
regards the natural >rders but no two systematists are 
agreed on the anangeinent of genera and species 
What chaiacters ire important enough to constitute a 
genus IS a question that each one answers m his own 
wiy Phillips gave great importance to microscopic 
characters but he was also largely guided by features 
visible to then iked eye or on slight magnification He 
has comparatively few well marked groups and somewhat 
large genera with sub genera baccardo laid much more 
stress on the d ffeienccs between the species ind created 
new genera to represent deviations from the types or 
revived old genera that had been sunk by systematists 
like Phillips Mr Massee goes even further he retains 
nearly all the geneia that had been kept up by baccardo, 
and he has added in the Discomycetes eight genera revived 
from older authors and five new gtneri, none of these 
being founded on ne v plants Mr Massee may be nght 
in his views of classification, but the multiplication of 
genera and species where that can be ivoided, is much 
to be regretted 1 he matter has been admirably stated 
by Mr bpruce in his Hepaticx of the Andes and 
Amazon p 73 tor a local flora he wmtes “ora 
limited aiea, too many genera will tend to produce con 
fusion rather than pncision, especially where several of 
the geneia are monotypie so that, on the whole, it seems 
desirable to make our genera as comprehensive as pos 
sible There arc sever il monotypie genera intlided in 
this volume, as for instance Cubonta, to which g^us 
Ascephanus Boudeen has been transferred on account of 
Its globose spores th isc of Ascophanus being elliptical 
The task of classifying the Pesttee is no light one , 
they are here divided into three large groups — Clabratee, 
VesMce, and Camosce under which the genera and species 
are arranged in a way that difiers, m many instances, from 
that of every previous writer llie two first groups are 
familiar to us as the Nuda and VesMa of Phillips In 
the latter group the genus Laehtulla has been dropped, 
and the species are dispersed and reclassified under 
Ennella^ Fehuulla Dtplocurpa, Da^scypha, &c. Loch 
nella Cipreist has been placed by itself m the genus Ptfya, 
because the maigm is free finom the external hairs that 
are so marked a feature of this group, and because it 
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grows on (.onifers 1 In this group we also find Gtopyxts 
Persoon (emended) Myc ’’Lur i p 334 (not p 43, accord 
mg to both Saccardo and Mr Massee) Persoon did not 
make Gtopyxis a genus, although Saccardo also credits 
him with having done so , he published it as a division of 
PtMua, and Saccardo is the first who made it a genus> 
and therofore it ought to be Geopyxti Sicc One of the 
species IS the beautiful Ptnta coianta of old authors, 
transferred by Phillips to Lachnea, by Saccardo to Sarco 
scypka, and now by Mr Massee to Geo^xu Phe division 
of the tamosa includes the genera Pestza, Ottdea, 
Humana^ and others A new genus, Curreyella, has 
been made to include Pettza raduia and P trachycarpa 
Are we to assume that the Cuban species Massca guts 
gutharum grows also in Bnt-im > 

In the family of the HdtelUa there is much less 
alteration and rearrangement , but even there, two genera 
have been retained that were considered unnecessary by 
Phillips and Sacrardo Cudoma Fr,to contain I totta 
antnans, which differs from others of the genus in the 
possession of filiform spores, and Mtirophora Ldv, m 
which arc placed two species of AforeMla, Af gty^as and 
M ttmthbera In these the lower hslf of the pileus is 
free from the stalk 

The numerous changes however much we regret them, 
testify to the care with which Mr Massee has treated 
the subject He has omitted to mention one point of 
considerable morphological interest that the ibnormal 
many spored condition of the ascus in Tympams is due 
to budding of the original eight spores in the ascus 

The classified list of fungi, issued by Dr McAlpine,has 
been compiled to assist vegetable pathologists in deter 
mining the diseases of phnts due to these organisms 
The knowledge of Australian fiingi is as yet very incom 
plete, and we may expect the list to be largely augmented 
M C Cookes “Handbook of Australian hungi has 
served as a basis for the pi csent work, and to it ha\e been 
added the genera and species recoided by the more 
recent collectors and workers in this branch of Imtany 
Australia possesses such a unique flora of the phanero 
gams, that we should have liked some indication of the 
fungi that belong exclusively to that country The 
author has mainly followed the method of classification 
which has been adopted by Saccardo m his “ Sylloge 
Fungorum ’ Ur McAlpine retains the Hyphomyettts as 
a class by themselves, but describes them as imperfect 
Ascomycetes, this is hardly correct, for though many of 
them have been proved to be form genera, others are 
unrel ited so far as is yet known 

Besides giving us a list of fiingi, Dr McAlpine has 
drawn up some very mstructive tables The number of 
fungi recorded laries very much from colony to colony 
Victoria heads the list with 1070 species, though we sus 
pect this position of pre eminence it due to the presence of 
Baron von Mueller rather th in to the abundance of fungi 
Queensland records 1060 species, a large percentage of 
the whole due to the labours of an indefotigable worker, 
Mr F M Bailey Brisbane has 739 species, and New 
South Wales lags fai behind with 4^ There is much 
work evidently to be done before the localities are all 
worked out The total number for Australia and las- 
mania is 3394, as compared with 5040 recorded for 
Bntain The total number of species known to science 
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18 somewhere about 4a,ooa Dr McAlpine has also pre- 
pared a host index, which presents many points of 
mterest On CasuartMo, that peculiar Austndian tree, we 
find Potties tgmanus, a cosmopolitan speaes EuaUy^r 
seems specially afflicted — leaves, bark, branches and 
trunk have all their separate fongal parasites The 
Composttee are hosts to but two, an A^etdtum and a 
Synckytnuttt, evidently an incomplete account 

The Aganctnea and Polyporta have received a much 
larger share of attention than the more minute forms of 
the Dtscomycetes and the Pyratomycetts ^ Australian 
collectors give an account of but five Nectnas and two 
Valsas, but these forms are very easily overlooked The 
Phycotnycetes are also very sparingly represented , there 
are two Peronosporas, one on tobacco leaves, the other 
on the onion There is no record of potato disease, nor 
of salmon disease , we can only congratulate the colony 
on Its immunity 

In addition to the authonty and date for each fungus. 
Or McAlpine gives the locality in Australia, the habitat 
and a description in English of the species, but in no 
case does he indicate the characters of the genus , the 
list thus strikes the reader as being very imperfect, and 
the absence of all inforniauon as to the size of the par- 
ticular plants renders it less useful than it might otherwise 
have been c think he has vainly spent his strength 
in his attempt to provide an English equivalent for the 
scientific name of each fungus Popular specific names 
have not been given even to flowenng plants, such as the 
diflerent kinds of Myosotts or Crepts, and such names are 
equally valueless in the case of fiingi 

Dr McAlpine has recently published, in “ Ciuides to 
Groweis, a most useful and practical account of the 
disease of onions caused by eelworms, with the best 
methods of curt 1 he worms live in the soil, and various 
dressings arc recommended, suitable rotation of crops, or 
burning the surface of the land This particular eel worm 
attacks the stems of plants, and m the case of the onion 
destroys the bulbs leaving the roots unharmed 

A L S 

OUR BOOK SHELF 

The Cbmates of the Geologtcal Past, and their Relatson to 
the Evolution of the Sun By tug Dubois (London 
Swan Sonnenschein and Co , 1895 ) 

The first part of this essay consists of a brief and 
judicious summary of the geological evidence as to great 
changes of climate in past ages, while the second part is 
an attempt to explain the causes of such variations 
Vanous well knovin theones have been advanced to ac 
count for the phenomena, but none have met with general 
acceptance , a few years ajro Dr Neumayr wrote “ Most 
plausible and simple would it certainly be were the sun a 
variable stir that at diflerent periods emits dififerent 
quantities of heat , but for this no proof is forthcoming ” 
(Nature, vol xln p 180) The author of the present 
work seems to have adopted Dr Neumayr’s suggestion, 
but goes further and attempts to show that the postulated 
changes of solar ndiation have actually taken place In 
a general way, the fact that the sun mutt once nave been 
hotter, has bwn fiequently stated as a possible cause of 
the higher temperatures durmg early g^ogical tunes, 
but a gradual cooling of the sun is insufliaent to explain 
all the vicissitudes of geological cluAates Basi^ his. 
estunate on the relative proportions of stars of dtnerent 
spectroscopic types, the author considers that the tun has 
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be fiu wrong m auuming for the past a maximum duration 
of about ten million years, and a radiation in the white 
star stage twice as intense as it present As a step 
towards the reconcihation of the life assigned to the sun 
by phwicists and that demanded by geologists, it is sug 
jested that in consequence of the lugher temperature 
when the sun was a white star, denudation was earned on 
more vigorously, and animal and vegetable life developed 
more rapidly than has been supposed 

Notwithstanding that the author has approached the 
subject with an enlightened mind, he does not appear to 
have greatly advanced the explanation For the production 
•of changes other than those due to the progressive cooling 
of the sun, it is necessary to suppose that the sun is sub 
ject topenodical changeii, and the chief ailment brought 
forwaro m fovour of this supposition is tnit the acknow 
ledged eleven yearl> penod of the sun renders it probable 
that there may also be penods of longer duration 

It IS clear that such long period changes are quite out 
side our range of observation, and the indirect evidence 
brought forwird is unconvincing We do know, how 
•ever, that the variation which has been observed m stars 
resembling the sun is very rare and alivays slight 
Metkadutket I ekrbuck derEUttuHiar MatkentaitL Von 

Dr Gustav Holzmuller (Leipzig Teubner, 1894-5 ) 
This is a text book of elementary mathematics, showing 
the extent of knowledge required of the German school 
boy , and apart from the interesting presentation of the 
subjects in a m inner far superior to anything we can 
show, the book is well worthy of truislation as iflustrating 
the difference in the st indards of requirement of (>erm in 
and English schools, the knowledge exacted of the 
German schoolboy being about the equivalent of our B A 
leouirements 

But then the Geiman schoolmaster although wot king 
to a much higher standard, can take his responsibilities 
lightly he mis merely to point out to his pupils that it 
depends entirely upon themselves whether they are to 
^nd three years or onl> one under the civilising in 
fluence of the drill sergeant 

The harder his pupils work, to escape with one year 
of military service, the higher the standard which the 
government inspector can exict for exemption , thus the 
paradoxical result is attained that the system of con 
sciiption tends ultimately to elevate the intellcitual 
sUndard of school knowledge but, on the other hand, 
the physical development of youth runs great nsk of 
being stunted Obviously there is no place in a German 
school, or hrench school either now, for the cricket 
lowing, and football, which we now consider of equal 
importance with abstract studies All Europe is now 
an armed camp, this country excepted , and the ob 
servant philosopher is doubtless beginning to draw in 
feiences as to the comparative effect of the systems on 
the development of the tiuroan race 

Dr Hotzmuller's “Einfiihrung in die Iheone der 
isozonalen Verwandschaften imd der Conformen Abbil 
dungen, 1883, is a well known standard work, profusely 
illustrated with carefully drawn digrams, which em 
phasise many delicate points in the Theory of Functions 
in a manner much more convincing than arguments 
depending on a procession of analytical forminas so 
also in this “ Metnodisches I ehrbuch,” a plentiful supply 
of figures serves as a substitute for long algebraical calcu 
lations 

The author has made these elementary parts of mathe 
inatics more interesting and pleasant reading by histoncal 
notes and simple applications , and altogether thp work 
IS a great contrast to the dry bones we are' accustomed 
to here , it would be well for our writers of school books 


LETTERS TO THE EDITOR 
[Tk* BdtUr d§*s mt h$U htmulf rnfomstNi f«r •fmtmt tx 
pntstd fy hu ctrrt^poHdtntt Htdktr raw ki u md trt t dk 


Heights of August Meteors 

In addition to the four or five meteors recorded last week in 
Naruax (vol hi p 39$ 6) by Mr Denning, as having been 
kimultaneouily observed at more than one station dnniig thu 
year s August meteor penod particulars which have just now 
reached me of some observations of the Persefds made at Tniy, 
in Herts, on the night of the nth inst , show that two of the 
meteors seen and mappeil here between 9 45 and is r M on 
that night, also had their apparent paths mapp^ simultaneously 
at a place at Tnng, about nineteen miles oue north from thu 
point of observation The base line between the two stations u 
a rather short one for such comparative determinations, but os 
the recorded flights passed nearly overhead, and nearly from 
east to west across the line between the stations, the conditions 
foratiuracy were very favourable in both the meteors’ cases and 
Iheappirent paths seem alsi, Iv the comparison, to have been 
mappi^ with much precision Thn require, however, as usual, 
oorrecti ms of i few degrees at the beginmng and end potnts to 
make them quite geometrically compatible 

Tnug August II q 53 I N , 1st magn , left a I»g streak 
along a long path 33 from 333} + 39 to aSyk -f 43} , 
(corrected {lalh 35’, fr m 328 + 40 to 380 + 41) Duration, 
2 or 3 secoMS 

—August II 9 53 P M , 1st magn , white, 37* in 
I 3 second from 331 + 53 to 368 + 51 , (corrected path, 35*, 
from 336 -1 50} I > 377 + 54) Left a bright white str^ on its 
whole course for 3 seconds 

Ihe observed tracks are 15 to 13* apart, nearly parallel but 
slightly c>nver(,ing an I it made parallel about 14* apart 
throutmout, they indicate a radiant point at the »st honxon 
(II N from L ) at 31 -r 7 near jk and s Piscium, from very 
near which ndiant pomt the meteor was, no doubt, directed as 


Middlesex This course >f 50 miles with a duration of 1 3 
seconds gives the speed if flight 41I miles per second, the speed 
fir meteors with poj-ibohc motion from the some radunt Mat 


tion Report 1874 p 333) a place at 23 + 5 u given os the 
average radiant centre if i group of several meteor showen 
(bserved by Schimdt m Athras (p 331 3 of the same 
Report ) m July August and September It was thus from 
a very central direction if i rather notable autumnal group of 
meteor showers in the neighbourhood of a Piscinm Uiat thu 
bright streak leaving miteir seems to have proceeded The 
lorreetions above applied t the recorded paths, although ap 
ixirently consideiable are really only slight shiftings >f the flints 
lengthwise , their original lini;s at direction, and hence tneur 
resulting radiant point Wing left, as nearly equally as possible ui 
both the paths, almost unaltered 

■Onxg - II 3 I M shot 13’, leaving a streak, from 345 + 58 
to 335 + 53 (eorreited path 13*, from 343 + ^ to 333 $3) 

^iingk — 1 1 4 p M , 3rd magn , shot 10*, without str^, 
from 350 73 to 313 + 70 (corrected path 10° from 352 + 73 

to 317 + 70*) 

The path corrections here are only small shoitemngs or 
extensions of the apparent tracks to bring their lenmha mto 
agreement (at distances apart then of 13* to 18°, m Uie right 


>hipUne su befireien " 
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the reu path was 19! ndles, from 45* altitude, 34° north from 
east The tune of %ht of thu small Petaeld was not noted at 
cither piaee of ofaaervatiun, but as it probably agreed vnth that 
of several similar short Perselds noted nearly overhead on the 
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wnu. night, which vnned with the lengths of path from about 
o 5 to o 7 bcc , the veloaty deduced would b* between 39 and 
27 miles per second, fiurly agreeing with the real meteor speed 
of the Persetds, which is 38 miles per second 

It would be interesting to learn if anyobservabons were made 
cisewheie of a meteor seen at Tnng at 9 33 p M on the 19th 
nut , descending from neat the xenith at 3i7l-(-37i southwards 
to 330+ IS, which exceeded the fixed stars in brightness, and 
which was brilliant enough to attract the attentions of ordinary 
wayfarers there , so that with thu observation of its path at 
Tring, Its real course, and the position of its raduuit p<unt in 
the northern skv might be determined A S Hprschfi 
Observatory House, Slough, Bucks, August 39 


Do the Componenta of the Compound Colours in Mature 
follow a Law of Multiple Proportion ’ 

On examining the data ronlaintd in Mr Pillsbury s interest 
ing and valuable r/tum^on colour measurements in the United 
States, by means of ordinates and abscissa for the various 
I olours on squared paper, it liecame at once evident from the 
IMiallelism of the dugonals which could he drawn that, although 
previously hidden, there was a numencal relation underlying 
them, and that prolnbly the measurements would furnish an 
iflirmative answer to the question pnnteil at the head of this 
letter Can it possibly he that those compound colours which 
occur with such profusion in nature ue the result of sinmle 
colours being combined in definite multiple propirlions > Can 
there lie a law of multiple proportions here, similtr to that which 
holds good in the domain of cnemistiy ? 

Ia.1 us sec how far the data which Mr Pillsbury gives support 
such a conclusion they cannot from their paucity prove it If 
we take all the foliv« greens given, raise the percentage of 
black to 100 in each case, and proiMrtinnately increase or 
lecrease the yellows and greens then the imount of }ell >w in 
each case divided by the anuiunt of green in each case wilt give 
a rati i which the black Ixing equal, may be said to represent in 
figures the colour of the particular foliage Now wut do we 
find on eoamimiig the le suiting ratios? They are all divisible 
into groups of muTiiptes of 2, which may lie represented as in 
the last column of the table by 1 \ , 2 ^ , 3 \ It will lie noticed 
that while the figure in the seiond decimal place is not exactly 
a multiply of 2, yet it lends very much in that direction 



Hemlock Spruce 
While Pine 

Hickory 
While Ilirch 
White (Hk 



Of course the conclusion reached cannot by any means be 
I onsidtred proved, as we do not know if the foliage greens were 
selected by Mr Pillsbury purposely, or were merely the result 
of pure chance , Iwt it would seem amply to repay further in vesti 
gaUon, and I should be pleased to hear that Mr Ihllsbury could 
undertake it, or, if he fms unable, but would furnish me with 
the necessary material, I would try and undertake it myself 
As much stress is laid u|x>n the commercul utility of this 
system of colour measurement might I suggest that in all ctses 
the simple colour of which there was the largest quantity should 
hk taken as measuring loo ’ Hy this means there would always 
lie one less number to recollect, write, or telegraph, than there 
are simple colours in the compound — no small factor when 
dealing with large quantities t How van Loi i ins 

Chuichfield, rdgbastan 


Traneformation of Moulde into Yeaata 


The experiments earned out in Dr Jorgensen’s laboratory ui 
Copenhagen, on the morphological relations of moulds and 
yeasts, are d great interexu and have an important bearing upon 
the study of the Japanese method of raCAbrewing, an inves 
tigatUHi of which was made by the wnter whilst in Japan, and 
the resulta of which were iniblished by the National University 
of Japan in 1881 

In this pnicesa a mouhl is caused to grow over the surface of 
steamed nee until the grams are firmly matted together by the 
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fibres of the mycelium, and this product (kyt), mixed with 
fresh steamed nee and water, is placed in mash tuns and slightly 
wanned After a short time active fermentation sets in, result 
mg in the preparation of a liquid {sai/) containing as much aa 
15 per cent of alcohol The question as to the origin of the 
ferment cells was discussed in the memoir above reform to, and 
the conclusion was amved at that there was no evidence to show 
that the myechum underwent any change, but that the fermen? 
lcIIs WLre denved either fiom the air, or iirom the vats or 
from spores which hod attached themstWes to the aorfiu» 
of the mycelium Microscopic drawings were given illustrating 
the appearance of the mash at various penods during the fer 
mentation, and in these the mycelium was seen to preserve tt» 
original form lo the end of the process The feature upon which 
most stress was laid by those wno asserted that the mould was 
convertu) into the ferment, was the suddenness with which the 
fermentation vhowol itself, of which fact there could be no 
doubt hut It seemed to the wnter that there was a vrery simple 
explanation of this The fermentation ippears immediately 
after the warming of the mash, which has already been exposed 
to the air in slmllow vessels at a low temperature for several 
days before being eullected into a single vat It is also allowed 
to stand in this vat for several hours liefore heating, dunng 
which time probably all the dissolved oxygen has been used up 
fav the ferment By heating, the tempimturc is then raised to 
about 2$ C , a i niblion vrty favourable to the growth of yeast 
Knowing how ivpidly the yeast plant Inids under such con 
ditions It «loes n it seem necessary lo invoke the transformation 
of the mycelium into ferment cells to account for the sudden 
appearanee of the fermentation 

The note (Nviihs, August 22 p 397) further says that 
Juhler found in his flasks m which the [apanese mould, 4 sfer 
tuy-i fcalletl J-Hrotium erytt in the writers memoir), 
was eultivated 1 growth of typieal alcohol lutxlunng sacchar 
omyecs celts If there were spores attached lo the surface of 
the mycelium it seems neeessary lo kn>w in what manner they 
were destroyed lief >rt the intnxluction of the mould into the 
culture flasks It w luld also be interesting to have more details 
of the sire of thisc veils, to aseertain if they correspond exactly 
with those found in the native iapancse fermenting vats The 
sixe of the full grown cells measureil the writer were on the 
averagi o 0082 m m in their longest diameter— tliat is, between 
the dimensions i f onhnary beer yeast ind wine yeast 

Cardifl, August 24 R W \iivINson 

In reply 1 > Mr Vikmson s inquines, we would refer him to 
Juhler s original c mimumcation on his expenments with Asptr 
in to be f wnd m part 11 if the Centralklatt fur 
HaKlerioU»,n \ is i and 9, 1895 

August 29 Thf WriiHv Oh IHF Note 

Mr Seebohm on MiddendoifTs Credibility, 

Mu SsFBOHvi writes (fmtta p 385) “ There is no reason to 
believe that Middendorft ever found the eggs of the little stint 
1 he eggs which he records as being those of^ tiipi minuta were 
probably those if Iiinga rufi.aUu and possibly those of 
rnn^ luhmtmUa To me these statements seem mode in 
obbvion of the fids, and as some years ago I exhibited in 
lamdon (/Vui Imt Sor , 1861, p 398) one of the specimens on 
which doubt IS thus thrown, I heg leave to show that there is no 
reason for believing that distinguished explorer to have been 
rotsuken The only egga he records ( SM /ietst.U 11 p 221) 
are fijur, the parent of which he caught under his game bog No 

other nest is menUoned, and this one was found on July 1, 1843, 
in the Taimyr peninsula, which is admittedly as well within tw 
nii»e of /* miHUta, as it is outside of that recorded for T n 4 /(~ 
(olhs {rf Balm^n, Vega Sxftd VtUii\h 9 ^ JakUagtb*r, v tab 
4) Though not Tecugnising these two Uids as good species. 
Von Middendorir had cardilly notmed {/om itt p 222) the 
difference between exom^es obtained in the fiur I'ast (Ochotsk) 
and in the high North (Taimyr), expressly stating that the latter 
wreed with Maumann s fignre which undouhtMly repiesents 
T nuHuta in summer plumage As In T" miminuia, I am not 
aware of any evidence of its occurrence in the Taimyr, and by 
conjure only can it be ascribed to that district , hut the sup 
position that a single n«fU con have belonged to lioth T micoUts 
“ and poonbly 7 luhmmuta, is a masterpiece of conjectnic: 
wholly above my power of comprehension 

All- RED Newton. 

Magdalene College, Cambridge, August 23 
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Q uite recently some negatives of photographs of the 
Moon, taken at the Pans ObMrvatoiy by MM 
ixEwy and P Puiseux, were exhibited at the Academ> 
Sciences 

The negatives have been carefully studied enlarge 
ments m^e and specimens sent to all the pnncipil 
scientihr soaeties interested in them These enlarged 
copies are of great help in the study of the Moon and 
have been the means of making clearer many unreitain 
points for they allow every detail to be seen nithout 
difficulty Their chief advantage, however lies in the 
great expanse of surface which they embrace many 
facts, hard to discover on the smaller negatives have 
now been ascertained 

In their communication made to the Academy MM 
Loewy and Pui&eux gave an account of the results they 
have obtained in studying these photographs Some of 
them are of great interest 

( onsidenng, first the Moons suifaee they note that its 
markings are of a less varied type than those of the 
eirth and its prominences are chiefly of a ciicular shipc 
By the way in which the Moon reflects it is thought that 
Its crust IS of solid matter similar to volcanic rocks 
This agrees perfectly with Laplaies hypothesis in which 
he states that the Moon w is thrown off from the earth 
when the latter was in i nebulous state I he Moons 
mean density sc ircel> surpasses th it of the trust of the 
earth Its matenals judging exclusively from the exterior 
ciust are of a more uniform chemical composition 
But although we might trace its historj from the time in 
which It was thiown off from the earth it is clear tint all 
the facts rest on i very uncei tain basis it is scirccly 
probable that the Moon had the same appcaiance then 
It has now it is onlv when the masses had become to 
a certain extent solid that the surface markings could 
have liecn formed which are now to be seen A veo 
long period must have elapsed between the nebulous 
state of the VIoon and its prtsent fixed condition the 
process commencing no doubt by the union of the 
particles of scont Owing howiver to currents arising 
from various sources ruptures must often hive taken 
plice lausing lines to be left < n the parts which were 
not quite solid 

The various 1 ncs which i in be followed on the 
photographs ma> be quite e is Ij described The) arc 
valleys between huge mountains One of the laigcst is 
the valley of the Alps to the west of I’lato another one 
between Heischel and Hippirchus between Bode and 
Ukert and one to the south west of Kheita It would 
be absurd to imagine them anv thing like the terrestrial 
valleys they are almost perfectly straight do not brmch 
off at all, and keep the same vidth almost the whole 
length There is no sign of what has become of the 
materials out of thenc and when minutely examined the) 
appear to have flit bottoms this fact seems to prove 
that thev were once filled with some liquid which has 
dried up As before stated their origin is most probably 
due to currents, which must necessarily have developed 
in the mass of the moon when sull fluid These valleys 
are grouped about in various parts and run parallel 
chiefly especially near the equator, but they also go in 
other directions Ihere is nothing to show that the 
direction has remained the same 

So long as the revolution and rotation of the Moon 
were not performed in the s ime time, the tides must 
have produced very considerable change of level which 
would^der the crust from becoming sohd* The scona 
therefore, would gradually form itself into larger and 
larm islands, which, however might often have rot 
broken up owing to constant collisions. Still gradually 
gaming in thickness, they eventually constituted the 
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oldest part of the Moon ind at then expense the arcular 
formations were formed w hich we now see. After a time 
banks of scona: of great length covered the Moon, leaving 
only narrow pass vg es for ci rculation Continual collisions 
destroyed the projecting parts, which facilitated the 
ultimate joining of the islands 
The fluid misses of a body like the Moon take part in 
the general circulation but niturally have (heir tides 
undei the influence of gravity I he combination of 
these two movements pr^uces irregular rates in the 
floating masses wh rh more or less always impede their 
displacement 1 h s irregular rate causes renewed 
collisions and rectilinear formations differing in direction 
from the first After such various forces had been brought 
into pla) It lb not astonishing that the marks left are 
not absolutely regulir and symmetrical The parallel 
lines indicate the existence of similarly directed currents 
at the time the supcrhiiil solidification was going on 
Ihc lines running in different directions indicate chimges 
in the direction of those currents 

Let Ub now consider the result of a huge boulder of 
crust getting detached and falling If falling on a slope 
It would naturally slip down, and in the matter, not vet 
solid film as It were i path thus ultimately a valley 
would be made Ihis explanation applies itself moie 
cspciiilly to the V ille> of the Alps b^ause of its very 
precise shape If therefore these valleys are imperfect 
joinings of ancient luptuics they must form, on the hard 
crust lines of less resistance The lines of craters are 
now easil) explained ilso the various holes in the 
furrows which mi) be looked upon as explosion outlets 
If on thi other hand they date from superficial solidi 
fit It on their presence must have influenced the sub 
sequent foi nut ( ns Admitting th it under i put of the 
crust dread) thii k i d minution of pressure is produced, 
< ipable of producing a cav ity these changes might be 
brought ibout b) the gi idual cooling of the Moon or by 
the movements of the intenor tides The cavities might 
tike almost a circular form if the crust were homo 
geneous having for the centre the point where the 
prcssuie w is at i mm mum But if there aie other 
ruptures and lines they would probably form the boundary 
ti the civit) Wc noti e that the polygon form is most 
frequent after the iicular in many cases also the 
furrows form tangents t > the circles 

MM I otwy and I uiseux remark hnally that it is not 
for them to sa) which of the hypotheses is roircct they 
merely wish to ill ittcntion to the immense help 
the cnluged negiUvcs may prove themselves to be 
Eventually no doubt they will be the means of making a 
map whuh may sho v us that the surface structuic of the 
Muon IS veiy similar 1 1 our own 
Wc imagine that not every one will agree with all the 
opinions alwve txpicssed by MM Loewy ind Puiseux, 
but It IS deal that sivc ral iii^rtant ouestinns have been 
raised by the inigmfi ent photograpns wc owe to their 
skill ind industiv 


UNSCIhNllUL hXCAVAUON's IN HxYPT 

P ROE DR ( SCHWEINEURTH has recenUy 
wntten a most interesting letter to the editor of 
Ihr Pnttchnft fitt A gyptiscke Spracht According 
to him the time has arrived when a limit ought to 
be put to the energy of Egyptian excavators Within 
the last few yeais there hot been such a tremendous 
coUeamg of antiquities, that it lus seemed to be 
the desire to leave nothing whatever for the next genera 
tion to discover Our near descendants will in all prob 
abdit)S not thank us for our want of patience it may have 
totally different methods of research, and may bring 
opmioas forward we have not dreamt of If this be the 
case we shall, most probably, be blamed foi having dis 
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turbed so much, and shall be accused of “vandalism ' 
under the mask of advancing scientific research 

rhere is no doubt that the excavations have been car 
ned on too fast The great museum in Egypt has no 
proper catalogue, and is arranged and filled up with 
things in a most unsatisfactory way , many objects have 
not even got the date when found In this wav, what 
would be treasures have become absolutely valueless on 
account of the carelessness of former officials, who con 
stantiy depended on each other, and, m many cases, on 
their memory, for the facts connected with objects found 
This will always be the state of things unless the excava 
tions are supervised by museums , for the haste with 
which they are camM on, does not allow time to 
work out the history properly The things are merely 
brought under cover, they accumulate, and only short 
notices are written about them It is for this reason that 
many noted things found have not been heard of till years 
afterwards , likewise, before the old treasures were 
properly examined, others have been dug out, particular 
attention being given to pretty things with which to 
ornament museums Consequently, while search was 
being made for inscnptions, smaller ol^ects were 
neglected, and many details overlooked 
whereas formerly complaints were ever being made 
about the difficulty of obtaining permission to excivate, 
now the state of things is just the opposite There 
IS too much liberality men are allowed to excavate, who 
have no knowledge whatever as to how to set about it, 
and hive no serious object in view Valuable things 
have been removed from the Fayftm, Heliopolis, and 
other places by quite uneducated people, and sold as 
market goods in Cairo All this sort of thing makes the 
advancement of science a farce 
A natunl consequence of this hasty digging, but a 
state of things greatly to be lamented is the de 
struction of tne ancient topography The confusion 
caused is beyond description It is very desirable 
that there should be an intenu^ionil inspection 
committee, which would insist on things being cleared 
up, and not allow the graves and tombs to remain open, 
with bones and limbs of the dead in them, which is so 
often the case 

Another deplorable fact is the absolute ignonng of 
objects connected with natural history These objects 
require special care when being dug out, and also are 
moa difficult to find Their destruction greatly en 
dangers the science of antiquity, and many an object, 
the value of which is now unknown, may in some future 
penod be the key to some ),reat problem Likewise the 
bones of domestic amm Us are overlooked, although the 
many pictures of these animals hdp to make a study of 
them very interesting, and the remains of plants and 
flowers are similarly neglected, though these objecU are 
the stepping stones to the restoration of the ancient 
history 


JOi>EPH JHOMSON 

B y the death of Mr Joseph Thonuon, we have to mourn 
one of the foremost of contemporary African ex 
plorers His loss is all the more sad, as it comes in what 
ought to have been the pnme of his manhood When we 
remember what Thomson has done, what a part he played 
in the exploration of British East Afhca and in securing 
for England her supremacy on the Niger, it is difficult to 
realise that he has done it all before the aw of thirty 
eight Joseph Thomson was bom in Dumfriesshire, on 
Fetotary 1858, and was the son of a quarry owner 
He was educatM at Edinburgh, and early took a keen 
interest in Afincan exploration, in which he first personally 
joined as assistant in Keith Johnston’s expedition to the 
African Lakes This left Dar es Balaam early in 1879^ 
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but before it reached its first objective point — Nyasa — its 
leader died Thomson was then httle over twenty one 
years of age , but he rose to the occasion, took command, 
and single handed earned the expedition to a tnumphant 
conclusicm He explored the plateau between Nyasa and 
Tanganyika, and the western shore of the latter from its 
southern end to the Lukuga , there he added another to 
the pile of contradictory statements as to the relations of 
this nver and the lake He tned to work westward to the 
Upper Congo, but, owing to the hostility of the natives, 
he was compelled to return to Ujiji and back to the coast 
This was Tnomson s first expedition, and in some ways it 
was his best, for his scientific obwvations were then 
made with greater care and detail than in any of his later 
journeys The follouing year he returned to East Africa 
to search for the coal reported on the Rovuma Next 
year he was sent to Africa on the famous expedition, the 
story of which he so brilliantly told in ‘ Through Masxi 
land He left Mombasa in 1882 with a powerful 
caravan fitted out by the Cieographical Society, in order 
to determine whether there be a practical route across the 
Masai country to the Nyanxa, to explore Mount Kenya, 
and to study the meteorology, ethnology, and natural 
history of the region traver^ After great difficulties 
with his men, hi marched inland to Taveta, at the foot of 
Kilima Njaro I here he joined a powerful caravan under 
the famous slave trader, Jumbo Kinameta, and together 
they traversed Masn land to I ake Naivasha, going first 
along the route of Last, and then along that of Fischer 
Thomson then turned to the east, and was the first 
F uropean to set foot on the plateau of Laikipia and to see 
Kenya from the wist But the Masai were present in 
force, and Thomson had either to fight or retreat He 
chose the latter iltemative, and, contenting himself with 
I distant view of Kenya, under cover of night fled north 
ward to llinngo He explored this district, which he was 
the first Europcin to reach, and then went on to the 
Nyanxa, and back to the coast His next expedition 
was up the Niger His tact and patience in dealing with 
natives, here stood him in good stead, and rendered this 
expedition his most successful, for he returned with the 
treaties which gained for England practical supremacy in 
the Niger Basin In 1888, with Mr Cnchton Browne,he 
undertook a journey to south western Morocco, matenally 
correcting some previous desciiptions of the structure of 
that country He took a senes of altitudes, and with 
charactenstu acumen discovered for himself the 
divergences between the results given by aneroids and 
boiling point thermometers , but it was equall> charac 
teristic thit he did not followup the subject, md con 
tented himself with attnbuung it to the imperfection of 
his instruments In 1891 he was sent by the Bntish 
South Afnca Comp my to annex the metalliferous region 
of Katanra He was greatly hindered by the Portuguese, 
who fired uixm his flotilla, and when he reachra the 
frontier of Katanga he found that CapUin SUirs s expe 
dition had amved before him, and secured the country for 
the Belgians Thomson returned to England with his 
health ruined by his six African expedibons Residence 
at Kimberly sived him for a while, but phthisis had 
taken too firm a hold to be dislodged, and after a 
lingering illness he passed away on August 2 

It IS too early to attempt to estimate fairiy Thomson’s- 
work as an explorer , but no one could follow in his foot 
steps without recognising how singularly keen was his- 
topographic insight, how rapid his powers of observation, 
and how marvellously true were his instincts Hu» 
powers, in fact, amounted almost to gemus. In his quick 
ness of perception and his literary Mill he reminds us of 
Burton, though without Burton’s sdiolanhip and colossal 
capaaty for steady work But Thomsim’s brilliant gifts- 
hod thmr dangers, and it is unpossiUe to compare his 
work with that of some of bu contemporancs, or even of 
some of his predecessors, without recognuing that he was- 
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sometimes as careless as he was capable and that he 
rarely used his great abilities to the full He bekmged to 
the school of explorers who prefer rapid traverses and 
pioneer work, to scientific investigations and detailed 
surveys He tenunds us by his geognmhical work of 
Livingstone, and by his love of sport of ^lous, rather 
than of men like Fischer, Schweinfurth and Junker 
He was fonder of the field than of the libthry, and 
often did not, apparently, know which of his resulu 
were new, and which were known before The thing 
of which he was proudest was that he had never 
taken the life of a native, for he had avoided hos 
nlities owing to his tact and infinite patience, which 
was especially creditable to a man of such an impulsive 
temperament His love of peace, however, was not due to 
any firar of war, for he was brave to recklessness That 
he felt warmly, and could speak impatiently, was shown 
by his criticisms upon the managment of the Emm 
Relief Expedition In his most ftunous expedition it was 
unfortunate that he followed such i trained naturalist and 
learned ethnompher as Fischer, and was himself followed 
bv such a laborious and skilled cartographer as von 
Hbhnel On the other hand, this journey was the one 
which showed Thomsons poaers at their best , for he 
then had the fullest scope for the exercise of his tact as a 
leader of men, his dash and dving as an explorer, his 
enthusiasm as a sportsman, and the consummate skill 
with which he gained the affections of his men and the 
confidence of suspicious natives The same qualities 
won him respect at home He is described, by those who 
knew him, as singularly modest and unassuming His 
frank sincerity and genial humour endeared him to a wide 
( ircle of friends, who devotedly cared for him in his long 
illness, and now mourn his early death 

J W Gruoky 


W II LIAM CRAWL ORD WILUAMSON 
Y^HFN the author of this article began the work for 
** his “ Einleitung in die Fal-cophyMogie, he soon 
realised that it was quite impossible to prMuce such a 
book without an accurate knowledge of Williambon s col 
lection of sections He therefore wrote to Manchester and 
requested permission to make use of the collection An 
invitation to Williamson s hospitsble house was the 
immediate result He there spent eight delight^ and 
busy days, during which the host was never weary of 
demonstrating his specimens to his guest, who was 
astonished at their abundance, or of imping to him the 
fullest information from his store of knowledge The 
guest departed with feelings of the warmest respect and 
Utude In the course Si the following years, however, 
has often agam had the privilege of returning to 
Manchester and London, and of knitting closer the bonds 
of reverence and fnendsbip with him who is gone The 
last occasion was in the spnng of the current year, when 
the writer left with the conviction that it had been their 
last meeting Williamson’s death actually took place at 
CUpham Common, on June 23, when in his seventy ninth 
year 

William Crawford Williamson was born at Scarborough, 
on November 34, 1816 His fiithcr, John Williamson, a 
gardener by profession, but by the bent of his mind a 
naturahst, and especially a geologist, was a xealous 
colleague of William Smith, who was attached to him 
both by friendship and by their common pursuits, and 
who sprat two whole years, 1826-1838, under his roof 
Young WiUtamsons father encouraged his scientific 
tastes, even from his earliest days , ms observational 
foculties were strengthened by frequent excursions , the : 
association with Srath, and with the circle of acuve 
geologisU of that fruitful penod, influenced his boyhood, . 
and left behind an effect which lasted hu whole life. He | 
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has often told the writer about his geological and 
botanical rambles with his father and friends along the 
beauufol clifis of the Scarborough and Whitby coasts 
He had an extraordinary love for his more immediate 
home, and was proud to call himself a Yorkshireman 
Williamson s first publications “ On a Rare Species of 
MytUuSt ’ and “ On the Distnbution of Orj^ic Remains 
in the Lias Senes of Yorkshire,” appeared when he was 
only in his eighteenth year About the same time he 
also contnbutra a considerable number of drawing^ fo 
Lindley and Hutton’s “ F ossil h lora of Great Bntain,” a 
work which was completed in 1837, when he was twenty- 
one In his later years he did not continue to work much 
at remains preserved as impressions, for his whole interest 
had become diverted to anatomical studies One or two 

E rs on Zamii ^t^as (now called Wtl/t wifonta), 
ver, owe their ongin to the matenal accumulated in 
those youthful da>s The last and most impoitant of 
these papers appeared in 1870, in the Tranfictions of the 
Linnean Society, vol xxvi under the title “ Contributions 
towards the History of /autta ipgas ’ 

Williamsons family was not much blest with this 
worlds goods He was therefore obliged to adopt some 
practical calling ind niturally chose the medical pro 
iession, for which he prep ired, first at Manchester, wnile 
at the same time acting as Curator of the Natural History 
Museum there, and subsequently in London In 1840 he 
became member and licentiate of the Royal College of 
Surgeons Soon afterwards he settled in Manchester as 
a medical man, and remained there over fift> years, 
carrying on for a long time an extensive practice In 
addition to this the piofessoiship of Geology and Natunl 
History at the Owens College was conferred on him in 
1851, an office which he administered, in its foil extent, 
for many years In 1872 however, he handed over the 
geology to Boyd Dawkins, and from 1880 onwards |fave 
up the xoology, and confined himself to botany This he 
continued to teach down to 1893, when hts decreasing 
bodily strength compelled him to retire altogether He 
then removed to I ondon in order that with the aid of 
the greater feciliUes there offered he might the better 
advance the scicntihc work, which he was still xcalously 
pursumg Here, after three more years, he too soon 
ended a life of which one may certainly say, with the 
Psalimst, that its strength was labour and toil 
For medical practice and professoiial duties, though 
strenuously and most ronsaentiously earned on, did not 
satisfy W illiamson s mighty power of work Concurrently 
with these occupations, a constant flow of scientific pro 
duction went on the many sidedness of which is scarcely 
conceivable to the present generation Not only did he 
wnte articles in mraical journals, which he beyond the 
scope of the present notice, he also continued to work 
with the greatest zeal at zoology, botany, and, above all, 
geology and palaeontology, as is testified by his numerous 
publications— huge and small 

From his youth upwards, Wdliamson had been much 
CKCupied with the investigation of fossil fishes, md in the 
latter half of the thirties, and beginning of the forties, he 
wrote vanous memoirs on this subject His studies of 
lower organisms gave nse to the works on Campylo 
ducui,' on Volvox OloMor,* and on Foramimfera the 
last and most important of which, embracing the whole 
of his researches on the subject, was published by the 
Ray Soaety in 1^8 under the title of “The Bntish 
Foramimfera.’ These writings have received due 
acknowledgment in the works of Can^ter and Butschli 
In 1833 Ibe remaricablc work by witbam, of Larting 
ton, appeared, m which the study of the internal stiucture 
of camniferous fossil plants was entered upon for the 
first time, vith the help of the thin ground sections 
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invented by Nicol 1 his nork laid the foundation of our 
knowledge of the structurL of the I tpidodutdra and 
S/nmnna, and Brongniait then applied the new method, 
with the most brilliant success, to the in\ estimation of 
^tiiMina Williamson also soon attained brilliant re- 
sults by Its aid, studying the shells of Foraminifera, and 
the scales and teeth of fishes Two papers, published in 
the Phthsopktcai TtanstutioHs (1849 ind 1851), and con 
sidered excellent by competent judges, were the result 

Naturally, the study of fossil plants, which had been 
so successfully begun, was not neglected, whenexersuch 
mateiial could be obtained in the proper stite of pre 
sersation, which at that time was not easj Williamson’s 
first attempt of the kind, the precursor of the whole 
pal eobotanical literature which he created, was the 
papei “On the btructurc and Affinities of the Plants 
hitherto known as SfernifrQiee" in which the Ster/i 
btigtee weie identified as medullai) casts, which had 
been sui rounded by an Ariucanan wood As already 
mentioned, however, the material for an extended use of 
the method was at that time still wanting Then, just 
at the light moment, t imc the discos cry of the calcaieous 
nodules, enclosing \egctablc remains, in the Ganister 
beds of the coal fields of 1 incashireand ^ orkshire The 
in\esttf,atinn of the ti ensures thus revealed was first 
taken in hand by their discoverer, Binney himself, and 
subsequently by Cairutheis and Williamson Tlie latter 
first began with woiks on the Calamaiica^ three of which 
appeiied in rapid succession fiom 1869 to 1871 They 
are “On the structuic of an undesciibed type of Lida 
modmdroH from the upper coal measures of I ancashire 
“On i new form of Calamitean strobilus^ , and “On the 
organisition of an undescribed verticillate stiobilus from 
the lower coal measures of I am oshire 

As was necessinl) the (<*ise, material now began to 
accumulate in Williamsons hands, md he enjoyed the 
active CO operation of various zealous collectors Ihcn, 
in his fifty fifth year, he beg in the gre.it senes of mcmoiis 
which maik the culminating point of his scientific activity, 
and which will assure to him, foi all time, in conjunction 
with Hrongniart, the honouiable title of a founder of 
modem Palkobotany 

In the course of the following twentv yeais, nineteen 
memoirs of this senes appearra in the Philosophtcal 
yVvMMiAd/M, under the geneial title “On the Organisa 
tion of the !■ ossil Plants of the Coal measures ” I hey 
all contain cxclusiv elv his ow n observ ations, made entucly 
on matenal from the Bntish coal fields It is i gigantic 
work, which by itself alone would form the abundant 
fhiitof a mans whole life It was supplemented, how 
€vei,by vonous other contiibutions to the same subiect, 
published in the Afemair\ of the 1 iterary and Philo 
sophical Society of Manchistci, the Annala dtt SutMcci 
naturellcs, and the Anna/s of Botany During the 
same penod, in 1887, also appealed Williamsons ex 
haustive “ Monograph on the Morphology and Histology 
of Stiipnana Jicoidts' which will long form the basis 
our knowledge of these fossils 

I he leco^ition by p il 1 ontologists and botanists of 
the full importance of these works of W lUiamson's, 
has been of course a slow ind gradual process This 
was really due to extern il circumstances In the first 

lace, Williamson found it necessary, as the material in 

IS collection, and his ow n experience increased, to return 
repeatedly m his latei mt moirs to plant remains which 
hu been dealt with in the earlier parts Consequently, 
if we wish to obtain an idea of any group, it is alwa^ 
necessary to study Sacral of these treatises simultaneously 
This, however, presents great difficulties, except to those 
who possess sep irate copies tor the readei stands 
helplM before a pile of sixteen volumes of the PAtlo 
social Transat-tioiu ’ 

On the other hand, theie is another jwint which must 
be taken mto account Williamson’s method of anato 
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mical description, clear as it is, bears the stamp of the 
scholastic ideas of a past time For this reason it is only 
understood with difficulty by the botanists of the present 
day, and must often first be translated into the form now 
customary 1 his is laborious, and has stood greatly in 
the wav of the rapid diffusion of his results 
Williamson himself was fully conscious of these diaw 
backs, and finally, in order to remedy them, he began a 
new senes of memoirs, in conjunction with Dr Scott, 
the object of which was to present a connected and 
sptematically-ordered account of the results obtained, 
clothed in the language of modem anatomy The first 
memoir of this senes appeared m 1895, in the PAt/o 
^ofAual Pransaittofu, and treats of the Calainane.e and 
Sphenophy Ilea Two further papers are already com 
pletcd, nut he was not spared to see them publish^ 

The basis of all Williamson’s labours in fossil botany 
IS, of com sc, the collection of slides which he left, con 
Uinmg some thousands of preparations It is unique of 
Its kind m the world, and of the greatest importance, 
for It contains the evidence for all the innumerable 
special observations recorded in his works Like Will 
denow s herbaiium or Lindley’s collection of orchids, it 
will always remain an invaluable source of information, 
to which paleontologists from all sides must resort Its 
owner was iware of this, and so also is the author of 
this notice, who may boost that he knows the collection 
os scarcely my one else does It was through him 
that Williamson decided to prepare and distribute, in a 
pnnted form, a detailed index, giving exact references 
to the individual preparations ana the places where they 
are cited in the memoirs This was necessaiv, for the 
multitude of preparations often made it very Ubonous, 
even for the owner, to look out a particular section to 
demonstrate some special fact This work was uken in 
hand ibout 1890, and has considerably increased the 
usefulness and value of the collection to postenty Three 
instalments, and those the most important, have already 
appeared under the title, “General Morphological and 
Histologic il Index to the Author’s Collective Memoirs 
on the h ossil PKnts of the Coal measures ’ Only the 
Cordaitc e, the Civmnospermous seeds, and a number of 
fossils of doubtful xffinity, are still wanting We may, 
no doubt, ultimatelv look for a synopsis of these from 
the hand of a fnend, so as to complete the entire work 
If we now consider the contents of the palTobotonical 
litciatuie crexted by Williamson during the lost twentv 
five ycais of his life, we find that it consists, hrst of all, 
of the most minute descnption and reconstruction of all 
those tyjies of plints which took part in the formation 
ot the coal beds of Great Britain He abstained on 
piinciplc from loncerning himself with non Bntish 
matciiil We hive acquired from him the most exact 
knowledge of the structure of the Calamaiieie, the Lepi 
dodendre i , the Sphenophylleie, the f ems, and I ygmo 
dendrcc As regaids several of these groups, it is true, 
he had before him fairly detailed investigations by 
previous observers, but in other families, especiallv the 
Calamarie c and Lepidodendrex, he himself laid almost 
the whole found ition of our knowledge He showed 
that both groups are, as regards their fiuctifications, 
indubitable Archcgoniatse, but that they possessed, like 
our recent Gpnnospenns, a secondary formation of wood 
from a cambium , he taught us to recognise, m the 
Stigman«, the subterranean organs of the Lepidodendretc 
and bigillancc , he reconstructed in (he ^era Lygtno- 
dendron and Heteramgtum, described by nim, a ty^ of 
plant which, by its characters, occupies an intermediate 
position between Filictnese and Gymnosperms, especially 
Cycadeo; It thus can find no place m the system of 
recent plants, but represents a direct denvative of the 
unknown ancestral stock from which the two groups still 
living have also sprung In connection with this type, 
Renault’s Porovylea: have since turned out to be their 
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later Permian relation!, while the Protopitym of the Culm 
are more ancient allies, with similar characteristics We 
thus learn how far back we must go, in the senes of 
geological formations, in order to meet with the last 
traces of the common ancestors of those classes in the 
vegetable kingdom which are now living 

By his discovery of Archegoniate plants with secondary 
growth, Williamson however came into collision with the 
doctiines of Adolphe Brongniart, otherwise so highly 
reverenced by him, who held this character to be an 
absolute cntenon of the Phanerogams, and denied the 
possibility of Its occurrence in other classes of the 
vegetable kingdom Hence a literary feud arose between 
Williamson and B Renault, BrongniarPs distinguished 
pupil The latter endeavoured to prose that Williamson 
was m error in the identification of nis Leptdodendra, that 
they were really iitpllana, and together with the latter 
belonged to the Gymnosperms, while the truly Arche 
goniatc I^tdodtndra were destitute of any secondary 
growth The answer was not long in coming , proof w is 
heaped on proof, until ultimatcl> the real state of the case 
was made completely clear In all essential points 
victory was on the side of our author Other subsidiaiy 
differences respecting httgmana^ the Calamane c, &.c , 
leouire no more than a mention here 

It was thus made evident by W illiamson that cambial 
growth in thickness is a charactei which has appeared 
repeatedly in the most various families of the vegetable 
kingdom, and was by no means acquired for the first time 
by the Phanerogamic stock I his is a general botanical 
result of the gieatest iinpoitance and the widest bearing 
In this conclusion Palaeontology has, for the first time, 
spoken the decisive word in a purelv botanical question 
The result has proved well worth the great trouble and 
labour which had to be gone through in order to attain it 

It would be difficult to conceive a more magnificent 
monument to Williamson than one which he himself set 
up at Manchester, in one of the hails of the Owens 
College Museum 

In the year 1887 there was discovered in a quarry new 
Bradford, a gigantic petrified tree stump, which, when 
carefully exposed, was found to run out at the base into a . 
widely spreading system of ramilications of a Stig | 
manan character In the quarry this precious relic, like 
many others before it, would in a very short time have 
fallen a victim to destruction by weather and the hand of 
man Williamson, however, a( quiied it by purchase, had 
It carefully subdivided into numerous pieces, and brought 
It home safe and complete to Manchester This was not 
accomplished without the greatest personal exertions 
and a considerable expenditure of money (to which 
several fhends contributed), for there were whole 
waggon loads of material to be removed Phen the 
first thing which had to be done was to secure from 
the University authorities the necessary space for erci t 
ing the fossil This was not an easy matter, and great 
opposition had to be overcome, as we can easily under 
stand on looking at the specimen, which measures over 
29 feet in diameter 

Finally it was fitted together, piece by piece, and fixed 
m lu natural j^itiMi, resUng on a massive pedestal of 
bnekw oik The fiery youthhil zeal of a man already over 
seventy, overcame all the difficulties that arose People 
were astonished at the unusual development of energy 
which this itttgmana had caused, and gave it, in gocm 
humoured jest, the name of “ Wilhamson’s F oily ’ 

“ Wilhamson’s Folly " may now be reckoned among the 
sights of England, and Manchester may be proud of 
possessing it, for it represents a last gift, wortny of all 
honour, nom the debased, to the plue which for so 
many years was his home and the scene of his activity 

The author of this notice, who only knew Williamson 
dunng the last years of his life, must not attempt to 
picture to those who lived with him his kindly and 
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benevolent nature, which always retained the freshness of 
youth, or his simple character That would be a work of 
supererogation, for the whole of scientific England knew 
and respected him, and wherever he went he was a wel- 
come and honoured guest 1 he writer can only report, 
in all brevity, on the work of Williamson’s life, and when 
asked to undertake this, it was with pleasure that he took 
up his pen for that purpose SOLMS LaubacH 


NOTES 

iHB resignstion of Dr Mliert Oitother, F R S , of the post 
uf Keeper uf /oology at the Natural History Museum, bouth 
Kensington, u announced Dr Gunther has occupied for over 
thirty years the position he now VHcstes 

Thp “ Swiniy I ecturcr this year is Dr J G Garwn, who 
will take as the subject of the twelve lectures he purpoiies giving, 
“ 1 he (.eolngical History if Mon 1 he lectures, admission to 
which will be free, ire t lie delivered in the lecture theatre of 
the South Kensington Museum on Mondays, Wednesdays and 
Fridays, it five 1 vi , lM.ginnmg on 1 nday, October 4 

Wf have 1 1 lecord the ilcith of two prominent members of 
the medical jirofession abro id vu Dr Posquale Landi, I’rofessnt 
of Lhmcal Surgery sue essively in the Universities of Siena, 
Uologni, ind Piva, ind Dr Texier, Professor of Internal 
Pathdogy in the Medic U School of \lgiers 

Mk CiivkicsMik nil I whosedeath at the age of seventy 
hve occurred on Vugust 2* wis a well Itn iwii tngineer and 
shijibuilder He founded the Walker shipbuilding yirti on the 
Tyne i > ud which under his guidance developed into one of the 
Digest in the c luntry In i8h2 it was merged into the F Iswick 
Company of the present I ord \rmstrong, and up to the time of 
his death Mr Mitchell prielieally supenntendH the whole of 
the shipbuilding work if tht C imjiany 

Till- -IMrw «w sav thit dunng the lutumn of this yeir a 
monument is to lie unveiled it Osteel, in 1 ast Friesluid, m 
memory of the discoverers of the sun s sjaits David and Johinn 
labnciiis Ihe site ihvsen is the jilace in the cemetery where 
the gnve of the elder I il niius was discovered abiut nme years 
TgO 

Wfc are informcil by 1 r f Fohn Milne, thit coi imunieationa 
respecting the fransa tioii of the Seismologicil Society, and 
the Sttjmologual fount it, may he addressed to him at Shide Hill 
House, Shide, Newport Isle if Wight, at which place a small 
station his been established t record earthrjuakes having their 
origin m distint localities, ind ither unfclt movements of the 
earth s suffice 

Ths innual general meeting of the I edented Institution of 
Mining Engineers will be held in North Staffonlshire, it She! 
ton. Stoke upon Trent, on Siptemlx.r 18 and 19, when papers 
«m ‘The Depth to IS-xluctive Coal measures lietween the 
Warwickshire and I incishire Goal fields," " (.old mining in 
Nova Scotia, ’ “The Use ofSteelGirdersin Mines,' “Economic 
Minerals of the Province of Ontario, Canada, and “ The Blast 
ing FHiciency of I x|iliisiies are expected to Ire read, and a 
discussion of various pajicrs which have already appeared m the 
lYautacttous of the Institution may take place \ number of 
excursions are also imnged 

Thb fifth quadiennuil meeting of the International Congress 
of Otidogy snll take place it Florence, under the presidency of 
Dr V (iiasB, from Septcmlicr aj to sfi. Various discussions 
will be opened by Dr Barr of (ilosguw, Dr (iclli of Fans, 
Frot Gradenigo of Tunn, Prof A Politxer of Vienna, and Dr 
beccbi of Bologna , and (here are in the complete programme. 
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which haijiut been mued, the title* of no fewer than fiftjr nine 
ongtnal commnnieation* to be brought before the meeting It 
u hoped that Bntuh otology will be well repreienttd, a* it is 
intended to invite the next eongree* to meet in London, either 
in 1898 or 1899 Pull particular* as to term* of membership, 
route* hotel*, &c , may be obtamed from Dr St Clair Thomaoi^ 
a8 Queen Anne etreet, W 

An International Congres* of Teehmcal, Commercial, and 
Induitnal Education is being oiganised by tht. Socidte Philo 
mathique of Bordeaux, and u to be held at Bordeaux from 
September i6 to ai The programme u, we understand a full 
one, and contain* many item* of intere*t and importance 
A FKATUKK of the annual meeting of the Yoricshirt Naturalists' 
Union, which is to take place at York on October 30 will be an 
exhibition of speamens, photagra|dis, &c showing work done 
during the past year in all departments of the Union It u re 
quested that all members who intend to exhibit will commum 
cate direct with the Local Secretary, at the Museum, York, on or 
before October 21 

Ths vanons medical schools will be reopened at the begin 
rung of October and at most of them introductory addresses 
will be delivered to the students On October i at St Oeorge s 

Hospital, the speaker will be Mr George D Pollock , at the 
MuMtsex Hospital Dr W Juhn* Mickle, and at the West 
minster Hosjntal Dr Monckton Copeman At the latter 
institution Viscount Peel will distribute the prises The intro 
dnetory address at Umversity College will be dehvered by Prof 
J Rose Bradford, and the annual dinner of old and present 
students wiH take place at the Hhtel M^tropole on October t, 
under the chairmanship of Sir Richard Quam, Bart Mr A P 
lioune will give the address at St Mary’s, and the annual 
dinner will be held the same evening at the H^bom Restaurant, 
Mr Mvlcolm Moms occupying the chair At St Thomas s 
Hospital the pnses will be distnbuted, on October 3 by Sir 
Edwin Arnold, K C I E At Ouy s there will be no formal 
mtroductory address, but on the evening of October I Mr J 
De Ath will read a paper at the opening meeting of the I hysicid 
'Society, on “ Our ^fesnon our Patients, our Public and our 
Press The annual dinner will take place in the Club Dining 
Hall Dr Pye Smith m the chair At the Yorkshire College, 
Leeds, Prof D J Leech will, on October l, dlstnbute the 
pnxes and deliver an address. Prof Victor Horsley is an 
nounced to speak at the Sheffield School of Medicine, Mr 
Jonathan Hutchinson at University College, Liverpool, and 
Prof F H Nipier at St Mungo s College At Mason College, 
Birmuigham, Irof Percy Frankland will deliver the address, 
taking as his subject “ Pasteur and hi* Work ’ 

THb Council of the Institution of Civil Engineers has issued 
a list of suggested subjects fur papers during the sessiqn 1895 96, 
for which the undermentioned prue* may be awarded (1) llie 
Ttlford Fund, left ‘m trust the interest to be expended m 
annual premiums, under the direction of the Counal ’ The 
bequest (with accumulations of dividmida) produces a gross 
amount of ;^33S aimually (2) The Manby Donation, of the 
value of about jCioii year, given " to form a fond for an annual 
jiremium or premiums for paper* read at the meetings ’ (3) 
The Miller 1 und, whuJi, with accumulations of dividends, realises 
nearly ;fi40 per annum Out of this the Council has eitoUished 
a scholarship called ‘ The Mdler Scbolardup,” and is prepared 
to award one such, not exceeding /40 in value, each year, and 

under the sge of twenty five years (4) The Crompton Bequest 
of £S<^ Ott annual income of which amounts now to £13 14s , 
is devoteilto the foundation of ' The Oompton Pine,” tor •• pre 
senutwn to the author of the best paper on th* Construction, 
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Venblalfen. and Working of Tunnels of Considerable Length, 
or fiulmg that, then of any other subject that may be selected ” 
(5)TbADalanceoftheTrevitliick Memorial Fund of ;fioo os 9d , 
the iHRcst of which IS £2 IS* a year The list of suggested 
papers, although nut exhaustive, is for too long for us to print, 
but may be had, with further information, upon apphcation to the 
Secietaiy of the Institution 

The Royal Academy of Medical Physical, and Natural 
t Sciences of Havannah, at a meeting held on April 38, decided 
to ofln amongst other prises, mostly for medical essays, one— 
the Cafiongo Prixe, value 350 doUan in gold— for the best essay 
on “ The PhaimacologKal Study of the 1 hud Extracts ” The 
competition, which u open to any person whether belonging 
to the medical profession or not, will be closed on March 19, 
1896, by which date Ml paper* must be sent m, written in 
French or Spanish, and sealed, with a motto on the mtemal 
envelope, and in another envelope bearing the same motto the 
author’s name and address The adjudication will take place on 
May 19, 1896, when the pnres will be distnbuted to the sue 
cessfol competitors Further particulars may be obtained by 
wnting to the Secretary, Dr Vicente de la Guardia, Havannah 

Unusx the active presidency of the Earl of Derby, a vigorous 
effort u being made by the Bntish Dairy Farmers Association 
to give a helping hmd to one of the most important branches of 
agnculture, dairy Iwmmg, and its allied mdustry of poultry 
raising At the twentieth annual London Dairy Show, to be 
held at the Royil Agricultural Hall in October next, prizes to 
the value of £2315, m addition to 143 gold, silver, and btonxe 
medals are offen.d for compeution in 451 different classes, m 
many of which a keen contest is already assured 

An interesting memoir ha* been recently published by Dr 
Max Muller on the effect of fever temperature upon the growth 
and virulence of the typhoid bacillus In view of the conflicting 
optnions which have from time to time prevailed on the manner 
m which a high temperature affects the agent of infecbon in 
cases of typhoi 1 fever, these results ore of some constderable 
{NBCtical interest Ihusm 1882 we find Jorgensen ventilating 
the idea that the development of the morbific material in the 
system in cases of typhoid fever might be retarded by greatly 
i^ucing the temperature of the body, whilst other authorities 
have as confidently stated that the feverish rise in temperature 
was capable of destroying the typhoid organism, or, at any rate, 
hindenng its development Both of these opimons are bored on 
very slender experimental evidence Dr Max Muller has car 
ned out 1 sene* of researches in whieh he has carefully recorded 
the growth of the typhoid bacillus at vanous temperatures, and 
he states that when preserved at about 40* C this microbe takes 
five minutes longer to proliferate, or produce a new generation, 
than when it h kept at a temperature of from 37 5* to 38 o" C 
respectively , that is to say, in the absence of all adverse cucum 
stances, under the most fiivoumble conditions, as many as forty 
five generations if typhoid baeiUi may proce^ m one day from 
a single parent bacillus at the warma/ temperature of the body, 
whilst at about 40* C thirty mne such generations may be 
elaborated In crnsidenng there aj^ialling figures it must, 
however, be remembered that such an unintemipted moltiphca 
Uon of the typhoid bacillus does not necesrenly take place m 
the human system , the conditions which samnind it m the 
latter care are of a fiur more com plica t ed and subtle character 
than those which obtained m Dr Mbller’s laboratory culture, 
tube ' But there resulU show that a fever temperatur* of about 
40*C u not able to destroy the typhoid bacillus, oe to affect ft* 
growth to any constderable extent ; even higher temperature* of 
41 5* to 43 o* C were also incapable of am»iiil«H«g this 
microbe, and typhoid bocilh kept for sixty two days at 43*0*0 
showed subsequently no abotemoit of thw vitahty. A* legsnl* 
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the effect of «uch tempentnrei on the virulence of the typhoid 
tMolIns. Dr MOUer statei, bat only u the remit of verj^liiinited 
experiment*, that he could detect no difference in the tj^vicur 
u Oils respect of those kept at if and 40* C respecbvd^. 

A siODinsD centesimal system of subdimding time and 
ai^lar measures is advocated by M H de Sarranton, in the 
XtPM ScuMttfii/tu He proposes to Ktam the hour as a lundai 
mental unit of time, on account ofits universal acceptance, its con> 
venience, and the hopelessness of the task of altering it But the 
hour should be divided into 100 muiules, and the minute into too 
seconds Thu* each new mmute would be three fifth* of an old 
nunute, or thirty six seconds, while the new second would be a 
little over a third of the present second Two of the new seconds 
would cover the time cf a brisk step h^ the accelerated pace 
used in the French army The new second is the time taken by 
one semi vibration of a simple pendulum la 9 cm long Time 
could then be consistently expressed in hours and decimals 
Thu* 8 3348 h might be read 8 hours 33 (new) mmutes 48 (new) 
seconds, and calculations involving tune would be much aim 
plified. Clock and watch dul* would be subdivided mto hours, 
as usual, but the smaller divisions for the mmute and seconds 
hands would be hundredths of the circle instead of sixtieths, 
and every tenth division srould have to be slightly marked 
For angular measurement, M de Sarranton propose* 340*, 
mbdmded mto lOO mmutes of too seconds each, *0 that they 
could be converted mto hours by shifting the decimal pomt one 
place to the left 

A FEW particulars of the new mouth of the Vistulaare given 
in the Globut It was made by regulating the old branch going 
into the Baltic, which was straightened mA shortened from ten 
miles to four and a half, while the channel was broadened by 
shifting the dyke on the left bonk six miles to the west At 
the same tune, the Danzig branch was cut off by a kick This 
useful ptLce of work will not only make the Vistula more acces 
sible, tet will prevent the disastrous flood* which caused far 
reaching destruction m wmter and spring, near the mouth of the 
river The work cost a millun piunds half of which wo* 
borne by the districts concerned, and half by the (>erman 
Treasury 

The current number of the ffnttsk Medual Journal has a 
note on the vision of School Bond children, based upon a report 
of Dr Tames Kerr, medical superintendent of the Bradford 
School Board The testt employed were designed to detect 
every child who had not good distiiit vision with one eye at 
least, the bst of children thus obi lined including those with 
defect of distant sight from all causes remediable or otherwise 
Such a list having been mode, it wss an easy matter to more 
fully exomme all the children thus tabulated, and to classify and 
deal with them as might be necess-uy In the report, tables 
are given ’showing the number of children examinml, and the 
percentage of defeehve eyesight in the different standards from 
one to seven A perusal of Dr Kerrs report wUl, in the 
opinion of our contemporary, well repay thw who have to 
conduct similar examinations of Urge numbers of schoolchildren 

We have received from the Deutsche Seewarte (Hamburg) the 
report of lU Ubour* durmg the year 1894 The duties of this 
institution differ matenally firom those of the German Meteor 
ological Institute (Berbn), whose report ire lately noticed, mas 
much os the former deaU specially with weather predictioa and 
marine meteorology In both of these brandies great activity is 
shown, and sv« have frequently referred to thf uiefut work 
earned on The detailed discussion of the meteorology of the 
vanoua ooeans, for the benefit of seamen, the preparatioa of 
synoptic sveadier chaits of the North Atlantic Oc^ for the 
aidvancement of practical meteorology, and the publication of 
NO. 1349, VOL. 52] 


observations taken m remote ports of the srorld, are notesrorthy 
instances of the mdustry of the insdtation For the purpose of 
obtaimng information reUtmg to mantune meteorology^ it ha* 
not only established many agenmes m German ports, but the 
ConsaU m several foreign ports, inelnding Enghsb, also take port 
m enbsting observers and supplymg the necesmry registei* , the 
result bemg that about 430 voluntary observers were co operating 
at the end of the year m the mercantile manne alone 

The annnal report of the Department of Mme* and Agncnl* 
tore. New South Wales, for the year 1894, has come to hand. 
In It reference is made to the resignation of the position of 
paliEontolegMt of Mr Robert Etheridge, occasion^ by his 
accepting the curatorship of the Australian Museum Mr. 
Fthendge will, however, we are pleased to notice, still retam 
connection with the deportment, having, the report says, volun* 
teered to act as honoraiy consulting palaeontologist 

We have received from the Keeper of the Manchester Museum, 
Owens College a new handy guide to the museum, which ho* 
been compiled for the purpose of indicating cursorily the principal 
Directs m the building and its general anangement, for the 
benefit of visitors whose time is limited To thoM who can 
affird time to pay several visits, the dlnstrated guide is recom* 
mended as being more complete and useful 

Tub new pert of the Autrjuui, Sir B Wald Rmhardson’s 
quarterly, contains srticles on “ Cycbng and Heart Disease, ’ 
‘ The late prevaihng Fpidemic, ’ and, with portrait, " John 
Abemethy, F R S * 

The additions to the Zoological Society’s Garden* during 
the post week include two Macaque Monkeys (Ufacaeus cyno- 
molgUit 6 9 ) from India, presented by Mr Hugh II Colli* , a 
White tailed Sea Evgle (Ualuttm attutUa) from Northern 
Russia, presented by Mr Robert Ashton , two Red backed 
Shrikes {iMtuut tolluru), British, presented by Mr C Ingram t 
a Natterjack Toad {.Bufo calamUa) from Surrey, presented by 
Mr Manley Flouei a Melodious Jay Thrush (Leuiodioptron 
(onorum), deposited a — Capuchin (Cttus f 8 ), a Porto 
Rico Pigeon (Colnmbi corensu ) , a Vinaceous Pigeon (Ctlumia 
otnafta), s Bam Owl ( 5 fru Jlammoa), seven Adorned Cera 
tophrys {CtratofArys omata) from Brazil, purchased a Great 
Kragaroo {Macrofus gigantui, d ), a Rufous Rat Kangaroo 
{Hyfnprymnm rn/fscem, 8 ), a short headed Phalonger 
{BebAtus bmuefit), bred in the Gardens 


OUR ASTRONOMICAL COLUMN 
The Foaus 01 JtiiiBas Sateuitks— A paper, by Mr 
S I Bailey, on the f »ms of the discs of Jupters satdlltes, i* 
communicated by Prof L C Picketing to the current Astro^ 
pkyitcal Journal A number of obsenrations of the satellites 
has been mode with the thirteen inch refractor at the Arequipa 
Observatory , and the results were “ Under the best condition*, 
that IS, with the instrument m Mifoct adjustment and good 
seeing, satelhtes II , 111 and IV were always seen round. 
Satellite I was twice seen having an apparent eloogatuM in the 
same direction as Jupiter In both case* the satelute was near 
the planet On the second occasion, I , when off the disc, but 
near Jupter, appeared elongated, but an hour later, plainly seen 
on the disc of Jupter, it appeared Mrfectly round On the 
other hand, the shadows of I and III on other nights were 
seen eloiMted Several occultations and transits were observed, 
but the umb of Jupter was not seen when to me, it gave any 
faidicatioa of transparency . During the hours given, we 
foiled to detect any systematic change fbtm m any of the 
sotelbte* These obsirvatiofis, scattered through the cloudy 
season, may not be the best poonble, for the same observer* and 
mitmment m Arequipa, neverthelcs* it does not seem probable 
to me that anyfir^nent penodio recuirenoe of on ellipticity, 
^iproximating in amount that of Jupiter itself, a mid have 
escaped deteidfon * 
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Lihbmbris oi> Swim's Comet —The following elemenu 
and ephemem of Swift’i comet, the reappeannce of which was 
announced last week, have been computed tqr Dr Berbench, 
and are publi^ed m Edinburgh Circular, No 45 The ele 
ments are deduced from the obacrvationa —Mount Hamilton, 
August ai , Nice (M Tuvelle), August 24 , Hamburg, August 
as 

Another observation of August 23, made by Mr J Witt at 
tht Urania Obs«.rvatory, Berlin, is closely r^esented by the 
ci^emerik Dr Berbench thinks the comet wiU possibly belong 
to the group of periodic comets with short revolution 


1806 1834 interval, with a maximum at 1816, corresponds to a 
maximum of sun spot and to an intense ^schtrvtrUtn from 
1814 to 1824 The thud and fourth per^s are also likewise 
explained 

Mses are also made out for the secular variations 11 
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CoMFTS AND iHi St N Slot Pfrioii Since the discover^ 
of the penodicity of the sun spots, investigationi, have shown 
that many terrestrial phenomena are, and others may be elosel) 
allied to It rhese are generally lookeil upon as results due to 
the sariation in the sun If it were found that comets had 
an eleven veailv iKnorl, we shouki have the question befvire us 
as to whether this peritKl be the result of this ]ienod or whether 
the iKiaod depended to a certain extent on this periodical 
lometare influx It the sun is has been supposed, were fed, so 
to speak, with cometary mittcr then the spot period would 
naturally be dependent on borne external source ut supply such 
as this But since the solar atmosphere has a circulation which 
seems now to have lieen fairly shown to be the cause of this 
l>enodiat}, such an outward supply of energy ib not thought now 
to he of such importance is would have been the ease some 
years ago This aoes nut take sway the interest, however, from 
Herr J Unterwegerb investi^iUon concerning the connection 
of spots and appearances of comets, but would rather instigate 
It The author has, by a stnet examination of the elements of 
the larger ueruxlical comets, obtained a function which can lie 
rejwcscntea mathematically by a formula, and from which an 
eleven yearlv penrxl since 1740 can be recogmsed hrom the 
}car 1833, also, the maxima and mirama points fldi together, with 
out exception, with those of the sun spot curves In determining 
the lenmh of the period, the ampbtude of the period was set 
for each senes as a function of the length of the period, and 
then each vslue for the duration of the penod ascertained The 
calculation was so arranged that two neighbounng values, which 
msde the amplitude a mimmum, were also determined The 
values hr the function came out as 8 68a, 11 aa6 , 13 365 years, 
those for the senes showing the relative ’number of sun spots 
being 8 721, It 254, 13 424 years 

To determine also whether the points of maxima and ramima 
for the function were coincident with those for the senes showing 
the sun spot numbers, the curves drawn from the values denveo 
coincidea to sueh in extent thst a secondary maximum could be 
recofmibcd on both of them in similar pasitions 
Other results which the investigator indicates os having lieen 
shown are —The idenMcatiun of the thirty five yearly sun ^t 
penod, the function giving larger values in 1778, 1816, 1848 
and l88a, and smaller minima in 176a, 1806, 1834 and 1867, 
the time between two successive nuudma being in the mean 

^^^ISuUr penod 1764 1806, with maximum at 1777-80, 
coiMda* with a secular maximum of sun spots and a ll^ 
glHtcherrertlars which began in 1768 and ended about 1785 The 
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THE SIM’S PLACE IN NATURE^ 

\I 

The Clock Kate 

Ti(» proper regulation of this clock error and consequent 
“trail of the spectrum across the plate psrallel to itself are 
essential to the success of photographs taken by the objecUve 
[wisms The spectrum of a bright star must obviously be made 
to trail more quickly than that of a fiiintcr one, and a shorter 
exposure is sufiicicnt &nce for the home clock error, and in the 
same time, a star near (fit pole will give a shorter trail than one 
nearer the equal ir, ileclination must also be taken into iccount 
Keeping a constant clock error, equal widths of spectrum for 
stars of different ilrchnations may lx. obtained Iiy lengthening 
the time of ex|>usure for stars away from the equator, but in that 
case, the stars near the pole Would lie over exposed in relation 
to those nearer the erjuator 

The exposure given to stars of equal magnitudes sbuuld 
evidently oe the same, no matter in what part of the sky they 
may be situated ma the clock error should, therefore, be 
increased m proportion to the secant of the angle of declination 
The light ratio of stars being a Jia*, where » expresses the 
difference m magnitude, the time of exposure must vary m the 
same proportum and the clock error in inverse proportion 
Thus, where 5 minutes^^tpoaure is sufficient for a hrst magnitude 
star 31 minutes is requtrM to obtain a folly ex|K>fed spectrum 
of a star of the third magnitude This Kw, however, only 
applies to photographic magnitudes and must he modified 
oecurding to the type of spectrum or the colour of the star 
The iM stars, being much weaker in blue md violet rays than 
the yellow or white stars, require much longer exposures than 
white Stan, of eijusl mognitwle To obtain 1 spectrum of 

0 Tegasi extending t > the K line, for ex imple at ksst three 
time* rte tsp isurt reijiiiied by a white star of similar magnitude 

hor eonvenienily idjusting the exposures, tables have been 
constructed which sli >w at a glance the {xisition of the regulator 
for X star of giv en magnitude and declination 

It 18 obvious that with an instrument of high dispersion, the 
number of btsrs it is possible to photograph is very limited, as 
the long exposures required for the fainter stars are impractic 
able, and, even if )x>ssible, the definition of the lines would be 
destroyed by atmospheric tremors 

Hence, it is at present only possible to photograph the spectra 
of the faint stars on a very small scale With an objective of 
8 inches aperiure and 44 inches focal length, and a prism of 13“ 
refracting angle. Prof fockeiuig has photographed the spectra of 
stirs down to the eighth magnitude These spectra are about 

1 centimetre long, and a millimetre broad, and though they do 
not show a very great amount of detail, they are sufficient to- 
reveal the type of spectrum 

With an instrument eapable of photographing faint stars, a 
laim number of spectra may be taken at one exposure , but, 
witn the instruments of larger dispersion, this is not generally 
the cose, as there are few bright stars of nearly equal magmtude 
sufficiently close together 


The hUitn al Centre! 

. if the great accuracy required in the dnving 
of the telescujK when long exposures are n ec e ss ary, the 10 men 
equatorial hak been fitteil with a simple and inexpensive form of 
electrical control This is a modification of that designed by 
Mr Kussell, of the Sydney Ohaervatory * The exuding driving 
if Lectures to Woriunc Men 
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u vertical and in two parta, the lower portion ending 

ratchet wheel, 3 inchei in diameter, and with aoo teeth Thi 
upper part of the rod endt in an arm at right anglet to itielf, and 
thii arm carries a ratchet of smtablt shape held down an 
adjustable spring An electro magnit connected with the con 
troUnv pendulum, is arrai^ed so ns to only permit the ratchet 


paw It once a sc 


; 43) If the clock be dm mg too 


a tlirecuon 


parallel to 
by hand, b 



({UMkIV t 
pendulum 


the ratchet is held uitil th stop is raised by th 

im When held in this wny the ratchet is lifted out of 

the teeth and the dnving cl ick itself is not affected 
In order thnt this form of contrrl may be effective it is esseii 
tul Ihnt the clock should be g unf, t to quickl) as it is only 

regulated t > the rate 


ipable of retarding the driving r il 
The contrilhng pendulum IS >f co 


luired for the 


rarticular star which is lieing photograph^ 

Its firm of control the two parts of the dm ing 


X . „ 

rod are connected by friction plates It was found however 
on testing this arrangement that when the upper pirtif n was 
held by the electro magnet the rate of the governors was senously 
retarded hence I introduced a ratchet wheel and its working 
leaves nothing to be desired 

Enliu^emcnts of thf Vcjttftrt 

Man) of the nentives taken have I een enlarged about nine 
times on glass, and further cepies have been tiken on bromide 
paper, bringing the enlaigcment up to abi ut twenty five times 
the size of the original 

Owing to various causes the phot 4.raphie spectra ol tamed by 
the method of trails show irregulanties resembling the lines along 
the spectrum observed when the slit < f a spectroscope is partly 
dog]^ with dust It has been n iticed that the period of the 
irregulanties u equal to the time of revolution of the mam 
dming screw of the telescope and hence they may be accounted 
for supposing the dnving gear to be mechanically imperfect 
In that case some of the p^lel lines which, by their yuxta 
position form the broaden^ spectrum, ore superpoeed, while 
others are drawn apart, thus ginng nse to da^ and bright lines 
parallel to the len^ of the spectrum These Imes are more 
af^iarent in the case of bright stars than bmter ones If the 
telescope were dnvon with perfect regalantyaad the atmosphere 
were qmte steady, We should olitam a qiectrum Af uniform in 
tensity along its width This condition bos very nearly been 


The irrqpdanties above desenbed are eliminated in the en 
laiged negatives by giving them a veiy slight up and down 
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motion during exposun 
the tpecUum This wa . 
holder has heed constructed l 
given to the ncAhve by a small dnving clock 
A duupram of the arrangement is given below The only 
drawback to this method is that defects of the film are apt to 
produce, by a successii n of their images on the enlarging plate 
lines (generally very bint) which have a semblance of the true 
spectrum lines 

To distinguish the real lines from the artificial ones, a direct 
enlargement of the spectrum is made on the same 
plate alongside the other, the to and firo motion 
liemg dispensed with By a comparison of the 
tw I enbrgt 1 stnps, one can see at a glance 
which art the true Imes of the spotrum, and 
which are those produced by small irregularities 
t n the him It may be slated that l)r ^heiner 
has also used a somewhat similar method to 
the one disc nbed the only difference being that 
he cause I the plate on which the enlargement 
was t lie taken to have the oscillating motion, 
mstesd of the onmnal negative The method 
employe 1 by me though n account of it had 
been published had in use for some time 
I tforc Dr Schemer s method was announced * 
My olweet was not so much to obtain photo 
graphs \ the spectra of 1 Urge number of stats, 
as t> study in detail the spectra of compara 
lively lew hence many of the stars have been 
I ht tugraphed several times with special ex]X>sures 
md foci I >r diflercnt regions of tne spectrum 
ks in the esse of stmlar spectra observed by 
eye the phot igraphic sptetrs vary very con 
sidersbiy in passing fr iin st ir to star 
In the classification of stsrs adipted from a 
considerati >n of the visual observations, only the 
broader diflrrenccs m the spectra have Wen 
taken int > account Prof I u kenng however, 
has suggested a provisional cUssifieation m con 
need m w ith the Henry Draper Memorial photo 
graphs of stellar spectra but this chiefly rc lates 
to photographs taken with small dispersion 
New that 1 has necvme |x>ssible to obtain large dispersion 
photograpdis of the si u Its much more detail is revealed 
and hence I determine J I j deal with the presence or absence or 
changes of mtensity of individual lines t > a greater extent than 
I rtf I ickcnng has Itne m his olmtvations so far puMislwl 



In the lint instance, I arranged the vanous stars of which the 
speetja have been photographed m tables, snthout reference to 
any of the existiiig classsficatums, and not taking into account 
the finer details 

The boait upon which this fint grouping was founded is the 
extent of the continuous abaorpdon at the blue end of the 
spectrum Such ^ distinction was not ponble in the case of 
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trfK obtervaboiu, and it u onlyb]t photographi that a claaaJica 
tion from thu pomt of view can be made 

Some ipectn ihow a lemarkable contmuoua absorption either 
in the ultra violet or violet, in other* thu abaorption extend* to 
aboDt K, whiUt in a third dau it reaches as fru as (i 
Thesi considerations nve four marked t^p* Each of these 
main groum are next kub divided mto sub gr^pa by the moat 
markra differences in the spectral line* 1 do not propose to 
give the detailed inquiry in thu plaee 

The important fact which stood out when the photographic 
attack hao got to far was that, whether we take tht var^ng 
thicknesses of the h^ronn lines or of the lines of other tub 
stances at the basis tor thi arrangement eff the spectra, it was 
not poMible to place all the stars in one line of temperature, 
but ft wu necessary to arrange the stars in two senes 
When thu sorting was com{deted, I teas m a position to con 
aider the various divitiont of the photographic spectra thus 
amved at, m relation to the groups which were previously tiw 
gested from a diaciusiun of eye obaervations It is clear that iTI 

got the same results the first conduaiom wunld be strengthened 
We have therefore, to inquire how fax this condition it aatu 
fied bv the matt of new fimts at our di^xual Thu mvolves the 
convdemtion of some pomts in connection with the meteontic 
hypothesis and it must specuUy be borne m mind that the 
fundamental difference between mine and other classifications u 
that it demands the existence of bodies of increasing at well as 
bodies of decreasing temperatures 
Since in my classification Ihe connection lietween nebul* and 
start u insistM on it was necessary to obtain a spectrum of one 
of the brightest of the nebul-e as a term of comparison The 
nebula of Onon was selected and a jihotogmph taken with a 
30 inch silver on glass reflector in February 1090 Thu photo 
graph contained 54 lines which were earefully taliulated tor the 
purposes 1 f the cumpanson to which reference has tieen made 


TJk< CompUx ef l\t Spi tra tf Ntbult 

On the hypothesu, the bright hnes seen in the nebul e should 
have three origins 

(I) The lines of those substances which occupy the greatest 
volume (or largest area in a section) , in other words the lines 
of those substances which are driven furthest out from the 
meteorites and occupy the interspace* when possibly they may 
be rendered luminous by electncity C^ef among these frt m 
laboratory experiments we should expect hydrogen, and next 
from the same expenments we should expect gaseous com 
pounds of carbon 

(a) We are instified in assuming that the most numerous 
collisions wdl be partui ones grates — sufficient only to pro 
dace comparatively alight rises in temperature The nebula 
spectrum, so far as it is produced by thtt cauie, will therefore 
depend npmi the phenomena produced in greatest number, and 
we may hence expect to find the low tempeiatare lines of 
various metallic suhotances 

(3) In addition to the large number of partial colliaions there 
will be a relatively small number of end on coIlisKms, produaim 
very high temperature,* and so fru as this cause is concerned 
there will be some lines produced which an associated with very 
hi|^ temperaturea 

Comhuiiiig these conclusions in the spectra of nebula; we 
should expect to find endenct. of 

Hyilro^ and compounds of carbon 

Low temperature metallK lines and flutiiigs 

Lines which are only produced at very high temperatures 

Tht AuMgr to Bngkt Amu Stxrs 

On the hypothesu the lines seen in the qiectia of bright line 
Stan should in the main, resemble those wfaidi appear in nebube 
They will differ, bowevsr, for two reosoru — 

(1) Owing to partui condensation of the swarm the hydrogoi 
area wiU be icitncted and tbc bn^ hnes of hydrogen wiU 
lose thar prominenee , the solume oocupied by the carbon com 
pounds ml be rdhtavely increased, and the brightness of the 
carbon bands will be enhanced 

(3) C>n account of the increased number of coUiuons, more 
meteorites will be rendered incandescent, and the continuous 
spectrum will be brighter than in nebufae 

> Rv Stc Prac , toL xlui p I5«- 
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Start of JntrtattHg Ttmperaiun 

IniluIIy, each pair of metewitck in collision may be regarded! 
as a condenMtion 

Ultimately, when all the meteontea are volatilised, there anil 
only be one cundcnsatioo, m the shape of a spherical mass of 
vapour Between these points there must be other conditions 
(Stage I ) At the sta^ of condensation immediately fr>llow> 
ing that of the bright line stars, the bright lines from the inter* 
iOBce* will be masked by corresponding dark ones jproduced by 
absorption of the same vapours witrounding the incandtseent 
meteorites One port of the swxrm will give bright lines, 
another dark lines at the tame wave lengdit, and these lines yiU 
therefore vanish from the spectrum The mterspoces will be 
restricted hO that absorptian phenomena will be m excess, and 
the first abaorption wiU be tmt due to low temperature vapours, 
that IS, fluting absorptions of vanou* metals The radiation 
spectrum of the mterspaoe snil now be chiefly that of the com 
pounda of carbon Under these conditions we know from, 
laboratuiy expenments* that the amouni of continuous abeotp 
tion at the blue end will be at a maximum 
(Stage a ) With fiiitber condeuation the radiation spectrum 
of tht. interspaces will gradually duappear, and the fluting ab 
sorptions will be repined by dark lines, for the reason that the- 
incandescent meteontea wul be surrounded by vapours pro 
duced at a higher temperature, the number of violent collisions, 
per unit time and volume being now greatly increased This- 
dark line spectrum need not neemsanfe resemble that of the Sun 
(Stage 3 ) Thk line absorption and the continuous absorptiois 
at the blue end of the spec^m will diminish as the condimsa 
tions arc reduced in number, for the reason that only those 
vapeuts high up in tht atmoaptores turrounding the condenm 
tions will De competent to show absorption phenomena, ns 
consequence of the bright continuous spMtrum of the still du 
tnrbed lower levels of those atmoepheres 
Among tht more important lines which will duappear at this, 
stage will be those 01 iron, for the reason that there will be 
bnght blits from the iniirspaces occuwing the mme pontions 
as the dark lines produced by the absi^ion of the vapour 
surrounding the stones 

The number of violent collisions pet unit time and volume 
being fiirthir increased, we should expect the absorption of very 
high tem|)emture vapours 

Tht HotUtt Start 

Ultimately, then we should ex))ect that the order of the 
absorbing layers will fiUow the original oider of the extension 
of the vapours r lund the meteontes in the first condition of the 
swarm and the lines seen bright in ntbuhe, whateier their 
origins may be shwld thenibre appear almoEt alone as dork 
lines in the hotter stars and the hydrogen especially should 
have lU lints broadened with each increase of depth m the 
atmosphere The cintinuout absorption at the violet end ut 
the s^trum will be at a mimmum If when the hydrogen 
lines are thick the swarm u not yet completely condensed, 
that la, if there be nebulous matter surrounding the central 
mast of vapour, a fine bright line will be seen doom the centre ot 
each dark one 

Start of Detttattng Tompenttwre 

When we consider the cooling condition, thtt u, what hap. 
pent when the terapeiature of the mass of vapour u no longu 
increased by the fell towards the centre of meteontes compoJng 
the iratud swarm, we should expect to find the phenomena 
indicated below 

(Stage I ) The hydrogen linei will begin to thin out, on 
account of the diminishing depth of the absorbing atmosidiere, 
and new hues will aiipear 

The new lints wul not necesnurily be the same as those 
obtened m connection vnith the stars of increasing temperatute * 
In the latter there will be the perpetual expWons of the 
meteontes affecting the atmosphere, whereas m a cooling mass 
vapour we have to deal with the absoiptioa of the highest 
layen of vapours. Thoae hnes which will first make their ap- 
pearance however, will be the longest low temperature lines ot 
the various chemte^ elements 

1 Ixxkycr and Kobtrts AnaMo Roy Sot Proc t»7j p 344 
* Roy Sot Proc vol xlv p it* 
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when the ueocpuon of the hotter lower layen mekek itielf felt 
the tpectiB will ihow the high temperature a pectra of the vanoot 
chemical dementi, diowing many more linei The difference 
between these and the hnes seen in ktari oi increasing tempera 
ture should be one due to the different percentage composition 
if the absoebing layers, so hr as the known Imes are 
concerned 

With this increasing line absorption there will be a recurrence 
of the contmuous ahwrpbon in the ultra violet 
(Stage 3 ) With the further thinning of the hydrogen lines 
and reduction of temperature of the atmosphere, the resorption 
flutmgs of the compounds of carbon should come in 
So much, then, for what we should expect, assuming the 


hinter, and the carbon flutmgs and the continuous spectrum to 
be butter than in nebuLe 

(a) TTie hydrogen line> an. deadedly less prominent Indeed 
they were not recorded at all in the e^ obiervations of 
7 Argfls(Aig Oeltr , 17681) of Wolf and Kayet s second and 
thud stars m C^nus, ‘ but they are shown m Prof Pickering’s 
photoora(dis. 

(b) In my previous discussi n of these bodies ^ I showed that 
there was evidence of a very considerable amount of carbon 
raduitioa m the visible r^on of the spectrum Subsequent 
work and an examination of I rof Pickering s photographs have 
strengthened this view 

(f) There can be n 1 question as to the c intinuous spectrum 
being brighter in bnght line stars than in nebuke 

Stars of In rtastng Ttmptnsturt 


(a) Absence of bright hnes 
(4) The presence of dark metalhe flutmgs 
(r j The presence of bnght carbon flutmgs 
(<0 Continuous absoriMion in the violet 


The photographs of the spectrum of the Onon Nebula show 
lines at wave lengths which approximate very closely to the lines 
of bydro^, to flutmgs which appear m the spectra of com 
pounds of carbon, to a fluting of m^nestum at J006, and to the 
longest flame hnes of iron calcium and magnesium 

Ine chromospbenc Ime designated 1), 1 m been recorded m 
the visaal spectrum of the Onon Nebula by Dr Copeland * an 1 
the observation has since been confirmed hy Mr Taylor t 
The line which is always associated witn D| m the spectrum 
if the chromosphere vu that at k 4471 (Lorensonrs /) is 
also shown in the photograph of the spectrum of the Orion 
Nebula 

The requirements of the hypothesis with regard to nebuK 
are therefore met m every point so far eonsidered l^ the new 
facts 

Dividing up the hnes into the three groups of origins sug 
t,ested, we have m the case of the Onon Nebula — 

(a) Spectrum of huge interspace ( s that of non comlcnsable 
gases dnsen out of the meteontes) = lines of hydrogen 
nutings if earbon 

(fl) Spectrum of vapours piotluced by the large number of 
partwl collisions sc fluting of magnesium at A <ao6 , low tern 
perature hnes of iron calcium and magnesium * 

U) Spectrum of the vapours produced at a very high tern 
perature by the relatively small numl» r of end on collisions 
The solar chromosphere may be taken as indicating the spectrum 
associated with this very high temperature a chromospheric 
lines, D, + A 4471 ■* 


(a) They show m bright hnes under normal conditions but 
if Ae stars are vatuible Die disturbances which hnng about the 
change of luminosity at mixtmum, produce bright Tines in the 
speetrnm as in the case f the spectrum of Mira Cell photo 
graphed by 1 rof I ickinr g 

(«) Dark flutmgs have Ixen phntom]flied in several spectm 
( ) The ph itographs appear to diow the actual presence of 
carb in radiation further ph t jgraphs are being obtained to carry 
in the inquiry * 

The stars of this class which have already been |>hotagraphed 
at Kensington are well advanced in condensation as indicated 
by the numerous dark hnes and all the flutinsK both bright and 
dark are confined 1 1 the regiin less refrangible than G We 
shmld therefire nit exjieet t get the more refrangible carbon 
flntings It 18 among the least condensed stars that we should 
expeet the bright carbon to be mure manifest, and indeed m 
the spectrum of Mira Ceti phitugraphed by Prif Iickenng 


Bngkt Luu St in 

Prof Pickeniqt has shown that the Draper Memorial Photo 
graphs (copies of which he has very kindly forwarded me) 
prove that bright line stars ate intimately connected with 
the planetary nebuU, the Imes in the spectra being almost 
identical 

The mam point of difference is that the chief nebular line near 
A 5006 IS not seen m the spectrum of bright line stars, and this 
no doubt IS due to the relative absence of feeble collisions as 
condenaation goes on The brightening of this line m the spectra 
of Nova Cym and Nova Aungse, as the stars faded away is I 
suflScient evtdence that it is associated with low temperature, and ' 
hence it is not surprising to find that it is absent from thesiieetra 1 
of the bright line stars, which on this hypothesis are hotter than 
the nebube, since they arc more condensrf 

I have stated that we should expect the hydrogen Imes to be 


* I bavt picvlouslr nvm tvidsiKS deduted frm eye o 
m d i rsi i jn the prMmn J other low temper ture autuge mai 


Silica the tacturss teen detivered (and in this I aupuBanead s paper 
had Ditwioiisly eent In to the Soo^) thtTW oT^ 

orti e A hM been eiwrmouily etrenathened by the dmeoveiy of a new 
«s or (saeewhich the sfteAm indicatee an a e i nrn ia d with tha ooa 
log tha fine D$ which I diacovend in 186S and nanmd belnun These 
r gscM contain many hnea in addiina to Dj and 4471, tetdefa appear bosh 
Ihe solar dnraaoapbtn and ndmla of Onon and stan of incnaamg tam 


(/)The photograph fully demonstrate that there is a very 
rvnsiderable am runt f continuius absorption m the ultis vii m 
or violet 

It must be added that the sequence of the spectn phe tographed 
resembles that deduced frini eye observations and the won 
derful thing is that the i bservstions of Duner will bear the severe 
test which has thus been applied to them 
(Stage 2 ) At this stage we should expect— 

(a) Diminution in the amount of continuous absorption 
(A) Spectrum consisting <f dark metalhe hnes hut possibly 
diftenng from the solar spectrum 

These conditions are fulfilled by the stars if which a Toun 
and 7 Cygm may be taken as lypw The contmuous abs rption 
IS le<^ in the latter These spectra show numerous metallie 
bnes but they do ml exoitly resemble the solar spectrum 
The hydri^n lines are eoinpaxatively thin white other lines 
have very different intensities as compared with lines in the Solar 
spectrum 

In these stars we have to deal with the varying volatilities of 
the meteoretic constituents of the swarm, wkslt m the case of 
stars which are cooing we have to d^ with successive cum 
binalions rendered possible by the fell of temperature in a 
gaseous mass Hence differences in the spectra are to be 
exiiectcd 

(Stage 3 ) The phenomena which would be expected on the 
hypothesu at thu stage are folly satisfied by such stars as 
s Cygm, 3 Orionis ( Ononis • Persei In these stars there is 

«■ 

•Subwliusiu sya obMfvatio < by myrnlf aad Mr fowler seemed to leave 
no doubt as U> the pnttDce of these bnght carbon flunMS (4> ip itc Pru 
voi xWtep 40) Dr Opela t had prevwusiy made i^nnsnt bssrvations 
of Nova Ononu with refennui to ihia point {MontUf \ otters vol 
xlvi p Iie)v and ha identUUd ono oflfat hngfai bands as the greu hydro* 
oathon band aean m tha spe ctrum of every co me t that has been examined 
under lavaamhie utcumsUnecs Referrug to Ms ohservanom of e Ononu 

with Ibu dapatsun) trilh the beigiit space towards tU blue of Uundrs 
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n I contmuou'* absi>r|itinn in the Molet or ultra \iolet, and the 
sMctrum u one with lumple line abfeorption, the iron line* quite 
dikappeannf, after such a star as a Cygni is paiM.d The new 
lines ahich now make their appearance include the chromo 
s]ihenc lim. at \ 4471, and posubly a few others It it important 
to note that the phctogiaphic nmon of the spectrum of the 
chromosphere has not yet fully investigated and hence a 
fair conipanwn with the spectra oi these stars m the region t 
to K IS not yet possible M Oeslandas and Prof Hale have 
phot igraphed the chromospheric spectrum in the region more 
rcfiangilile than II but have not aa yet publuihed any account of 
the spectrum m the region now under discussion 

The HotUtt Stan 

The Cl nditions required by the hypothesia with regard to the 
stirs at this stage ire satisfied liy such stars as ( Cassiopeia: and 
a Andromeda 
In these stars we have- 
la) Brood lines of hyilrogen, and 

(/) Other absorption lines chiefly of untraeed one ns agree 
me in position with some if the luaght lines which aiqiearin 
nelHile 

It will be seen then that these considerati ns of the con 
ditions of increising tem)ieralure demanded Ijj the hypothesis 
have enablerl us to letennine that a long senes of stellar spectra 
is m all probibility a series in asieuJtUi irder of tcm|Krature 
All the phenomena wc shiuld expect on the hyinthesis are 
met with among the photographs 

We have nest to consider the phenomena c mnccted with stars 
of decreasing temperature 

S/a« 0/ Tie It mug Ti.mp taiure 
(Stage I ) With the fiiilure of the supply ef meteontes falling 
into the now sa(Knins*d nii<te cooling will commence and the 
longest lines in the spectra of the sari us chemical rlements 
should make their appwranee This condition is met with and 
IS well cMdenced by the iron lines in the spectrum of Staus 
(Stage 3 ) The eonditir ns at this stage of cooling are satisfied 
by I Cassioiieue fl Cassiojieie « Cams Minons In these 
stars we get in additi in t (airly brood lines of hydrogen nearly 
all the lines which appeir in the solar siiectrum ami these, it is 
well known agree in the main with the arc spectra if the sarious 
chemical elements 

(Stage 3 ) Such stars as C ipella and Arclurus represent the 
conditions which are re(|Uiad liy the hy|xithesis at this stage 
of coobne The metallic line absorption is again at a masimum 
and we find the bnrs of thesanous cheimcal elements similar 
t ■ th ISC seen at Stage 3 1 f the ascending senes but witb 
different intensities and with different amounts of continuous 
ibsorptioD al the iiolet end of the spectnim This difference, 
so far as thi knewn lues are concerned will fie due to a 
ihflcrent iiercentage c mposition of the abserbing mass of 

intinuous al sorption in the siolet recommences at this stage 
There is undoubted e\i Unee of carbon in the solar spectium 
and in the spectrum of \rclurus— the only sur which has yet 
been mvesligated with sni.eial reference to this point 

Hence it seems pr inblc that ‘ the indications of carlion 
will go on increasing m intensity slowly until a stage is reached 
when, owmg to the reducu in of temperature of the m 1st effcctii e 
absorbing layer the chief at sorption will be that of carbon 
It IS ciident that all such stars will be dim and hence tbcir 
spectra haie not been met with m this preliminary suriey of the 
photographic spectra of the brighter stars 

G neral hesutts ef the /JiKUSStm 

The Mneral result of ihe above discussion then as far os 
It goes, Is as follows — \niong the 171 stars already considered 
there ate. really two series of MpeeW, one representing the 
,.haiiges accomiwnying inerease of temperature while the other 
represents the effects ef decreasing temperature The funda 
mental requirement of the meteontic hyrpothesis is, therefore, 
fully justified by the discussion of the photographs 
A very important punt m oonnection snth the two tenet 
of succcSMve spectm is that one spectrum, such as that of 
a Andtomerke, possessc* charactensacs common to both, and 
we mi|^ therefore connect the two senes together by this 
spectrum In that case we should find, if we commence with Ihe 
HO. 1349, VOL 52] 


first spectrum in Sene* i, say that of • Hercubs, that the con 
tinnous absorption dinunishM and that the breadth of the 
hydrogen lines regularly increases, until such a spectrum as that 
of a Andromedi. is reached Then the condition would be 
reversed the breadth of the hydrogen lines dimimshing and the 
continuous absorption in the ultra violet increasing In extent 
until such a star as Arcturus is leached 
It may be stated finally that the sequence now determined 
from the |diitagrtphs follows exactly the same order as the 
groups originally si^gesled^ the hy^hesi*, from a ducuslion 
of the eye ofsersation* That u, it is not necessary to inter 
change any of the groups m order to obtain agreement with the 
photograj^ic results J NotMAN Locks ke 


<sCIFNCh JN IHh MAGAZINES 
pKObS WEISMANN Haeckel, and Karl Pearson will pro 
hibly hast something to say m reply to a paper which Dr St 
Ocorge Mivsrt c mtnbutei to tne Ferimghtfy The paper deals 
with what is desenbed os * Denominational Science^ in which 
dogma takes the place < f facts, and Mrsoanons ore given out as 
if they were iimonstrated truths Ur Weismann comes under 
Dr St I eoigc Miiart s displeasure m this regard , and a note 
worthy choracunstic of his is said to be 'the confidence with 
which he propounds hypotheses which ore either purely ima 
ginars or are only supported by an mfinitesimal basis of fiset, 
and theuuliness with which he comes forward with a fresh 
gratuit ms hyj thesis to replace others which have been refuted 
by newly disc \ered truths " Prof Haeckel is taken to task for 
the opinions i xpressed in his ho< k on “ Monism,’ lately trans 
late I inlf I nglish The bearing of Dr St George Mivart 
t wsnls the lx k is indicated by the remark which opens the 
altael upon s m< r f the points in it We read It is difficult 
to say whether this small sclunie is more remarkable for the 
selfcnceit in I empty dogmatism or fir the ignirance it 
displays — it,nunnce conceniing the most fundamental questions 
of whieh Us treats To assess these remarks at their proper 
tolue It IS necessary to read the article containing them, and 
the work ti which they refer Irof Karl Pearson competes 
the tno ujx n whose views Dr St George Mivart outpours the 
vials ifhis wrath Ills ‘ (.rammar of Science and his remarks 
m the 1 tIniKhll) n Lord Salisbury s Oxford address, are given 
as evidence that we havre in b ngland a denominational writer 
only second in self confident dogmatism to Haeckel All the 
membersr f the tn i are held up as awfiil examples of ‘ an imcon 
scious sUvery i f the intellect to the mere fiumlty of the imaginal 
tHin and the c nsequent presentation of shallow and illogical 
iniaeinary i hantasms as deep and fiir reaching intellectual 
truths in the form if baseless dogmas of denominational saence 
Huxley uid Karl \ugt are compared by Prof Haeckel in the 
foitnuhtly Ihe former being given a higher place than the 
latter both as regards his philosoyducal reasonings, and because 
he showed a mueh deeper insight into the essence and import 
of scienlific things Two pages of the six, whmh form Prof 
Haeckel s notice are taken up with a denunciation of Prof 
\ in how s antog nism to Darwinism and the theory of descent 
especully with reference to the most important deduction from 
the theory— the descent of man from the ape Virchow’s dissent 
m this m liter is used as one of the sticks with which Mr P H 
IIiU belabours agnosticism, and Huxley b support of it, in the 
Nattonal under the title, " Gap* ui A^ostic Evolubon 

Mr Herbert Spencer continueb his analysis of “ Professional 
Insbtuliuns in the Ceutemfeiary the evolution of the bio 
gta^r historian and man of letters bong traced this month 
‘ The pnrnitrvi orate r, poet, and musician,^ says Mr Spencer 
"wob at the banietime the primitive biograidieT, historian, and 
roan of letters The heters deeds constituted the coromoa 
subject matter , and taking thu or that form, the celebration of 
them became now the oration, now the song, now the recited 
poem now that perbonal lustoty which consututea a bicgnphy 
now that laiger history which associates the doings of one with 
the doings of many, and now that variously developed 
comment on mens dmngs, and the course of things which 
constitute literature ’ Thus arose the rudiments of Inognphy 
history and literature , and many fsetb tUnstiaUve. of thu caiiy 
development are cited b Ktion developed out of faiagnphy and 
history, and gradually a class of story tellers became dinsrenuated 
Indeed, for a time after fiction comes mto existence, it u stiU 
classed and bilieved as biognphy In our own tunes, we find 
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wnters of hntory and biogra^y and literal arc dividing into 
vonons cbuaes, and finally there is the tendency of men of 
letters to unite into corporate bodies— on integration which hat 
only become pouible in recent years In the tome mogarine, 
under the title “ Heredity Onct More,’ Dr Weismann rephet 
at length to on article contributed by Mr Spencer to the moguine 
loit October 

Mri Percy Frankland wntet popularly on " Sunshine and 
lafe,” in LMgmatt s Magauiu, which slso contains on account, 
Mrs. A Lang, of the Rev John Mulso and his unpublished 
letters to Gilbert White, of Selbome, whose aUtr ego he was 
Miss A Lorroin Smith desenhes “ Ants os Mushroom 
Gmsrers ” in on illustrated article in Good IVatiit her piper 
deals with the leaf cutting and fungus growing ants of Nieoragua 
The StutJay Afagaune has sa second ]iaper by “ > ha, on 
Indian pingle life Knowledge contains on account of Prof 
Petrie’s conclusions with re^ird to a “ Newly found Race m 
Egypt”, and papers on ‘ Wind 1 ertilised blowers, by the 
Rev A S Wilson , " Satellite I solution," by Miss A M 
aerke , “ Photographs of Flliptical and Spiral Nebul-e ’ (with 
a plate), by Dr J Roberts and ‘ lilind Case Animats, by 
Mr R Lydekker t hamhtrs i Journal contains short |)u|iular 
articles on “ Cordite and its Manufacture, and ‘ Ihe Prosiiects 
of our Descendants in regard to Stature ’ and a gossip on the 
tireat Auk 

We have received, in addition to the periodicals n-imed in the 
foregoing, SrriAner’s Mnasine, and the HumanUartoM 


ON THE rihCrROL\Sls or GASES ' 

TN the expenments described m this paper I have userl the 
spectroscope to detect the decomposition of gases by the 
electric discharge and the movement of the ions in opposite 
directions along the discharge tube 

The method consists in sending the electric ibschirge through 
a tube so arranged that the spectra close to the positive ind 
negative electrodes ean easily be compared, the presence or nb 
sence of certain ions at these electrodes can thus be ascertained 
This methoif is capable of iiiitih wider applustion than the one 
I previously used in my expenments on the “ b lectrolysis of 
Steam (A* hoy S> vol In p 90), the use of which is 
attended with very great difhculty fiir any substance other than 
steam The earlier method has, howeser, the advantage of 
being a quantitative method — the present one is only qualitative 

In my former experiment with steam, when I worked at 
atmospheric pressure and vaned the length of the spark, I 
found that when the spark length exueded a eertoin len^h, 
there wras an excess of hydrogen at the negative eleetrode and of 
oxygen at the positive, equal in amount to the quantities of 
hydrogen and oxygen liberated from a water voltameter placed 
in senes with the steam tube When the sparks were shorter 
than a certain length, if,, the hydrocen appeareil at the pontne, 
the oxygen at the ne^ne eleetrode, but the quantity of these 
gases was agom equal to the quantities liberated in a water 
voltameter phured in senes with the steim tube 

When the spark length was between /, and df the eftects were 
irregular, and there seemed to be no connection between the 
amounts of gases liberated in the steam tubes and those liberated 
in the voltameter 

In the following expenments in which the sparks were of 
constant length and the pessure was altered, corresponding 
efiects were obaen ed Withm certam limits of pressure definite 
and perfectly regular evidence of the se|iaratioD of the ions of 
the gas mtked through was obtained , and the electrode at 
whic£ a given ion appo^ could be reversed by altering the 
premnie , there vras, however, a range of pressures in which the 
separation of the ions was either not well marked or was 
irregnlar in character 

I shall begm by descnbing a very simple method of showing 
the separation of the 10ns produced by the dischorire of electncity 
through a compound m such os hydrochlonc and gas, which is 
appb^ble whm the cuschaiges through the constiluent gases of 
the compound are 0'' dutuict and different cokmrs, this is 
eminently the cose with the hydrochloric acid gas, os Bie dis 
charge through hydrogen in a capillary tube u rM, through 
chkHute green 

Tike a captUary tube of very fine bore, the finer the better 

t Popar nod M tin Koyal Soewty, by J J Thoauan M \ ( R S 
Cavsndiih Profcssor of t sptrumnuf Phydo. Camhndtw 

NO 1349, VOL. 52] 


(the tube I used was thermometer tubing of the finest bore I 
could procure), and insert platmnm wires for electrodes m two 
small bulbs blown on the ends of the tube , then fill the tube 
with HQ gas, allowing it to run through the tube for a c<m 
siderable time so as to get nd of any extraneous gas, and 
exhaust the tube so that the gas in it is at a very low prresure 
Then when the discharge from a large induction coil nasses 
through the tube, the follow mg tdienomena are observed When 
first the discharge passes through the tube the colour is uniform 
throughout and of a greenish grey , after the discharge has been 
pasung for a little time the end of the lube next the cathode 
^ts distinctly red, whilst that next the anode gets green, this 
difference in the colour at the ends of the tube goes on in 
creasing until the lube presents a moat sinking appearance, the 
prt near the cathode being bright red, while that near the anode 
IS a bright green The difference m colour attains a maximum 
value, and if the dischaige is allowed to run for several hours 
the contrast between the two ends duaopears to a very great 
extent , the discharge throughout the whole of the lube being 
pinkish and apparently passing mamly through hydrogen This 
IS tlouUless due to the diffusion through the tube of the hydrogen 
which in the earlier stages of the (lischarge hod accumulated 
about the cathode one adv intage of using veiy narrow tubes is 
that with them this diftusion is slow When the tube u in this 
condition the colmir of the discharge sometimes changes 
suddenly, end for a second or two is green instead of pink, 
showing that though in the main the discharge pastes through 
h3rdrogen, it xxxisionalty leaves the hydrogen and passes 
throu^ the chlorine 1 ms transference of the discharge from 
one constituent to aiiuther of a mixture of gases is not in 
frequently observed when the gases ore mixed in certain 
proportions 

Smme of these capillary lubes showed after the discharge had 
lieen passing thrr ugh them f >r some time t (leculur patihy 
appearinee some pirtiuns if the tube being i much brighter 
red than the others, while othir portions were green In s ime 
tulus this occurred to such in extent thit the discharge shnwe 1 
in irregiilirly strutted appearance This elfeet is due, 1 believe, 
to gases or moisiuri eondensed on the walls of the eapillary tube, 
and m some cases t > irregularities in the chemical composition of 
the glass I found that it did not occur if the tube beWe lieing 
uM!tr was heated for s imi lime along its whole length to as high 
a temperature as it would stand without collapsiim , this heating 
would lend to cleanse the w dls of the tube Inat difierences 
in the quality of the gas also conspire to produee these patches 
IS showm, I think by the f illowiiig phenomenon A cajiillary 
lube of fine boie eintaining inercunr vapour anti a little water 
vapour developeil a will marked retl patch, the tula was then 
heated for some inches m the neighbourho id if the p itch In 
general healing the tube makes the discharge yellow from the 
stKlium vaixiiir given off fr m the glass , in this cast however, 
the whole of the healed j) irlion, with the exeeption of the patch, 
turned yellow, the ]nuh itself withstiaxl the heating and 
cunlmu^ to show the bright colour charactenstie of hydrogen 

Eleitrolytu franspitl j oni Gat throufk amlhci A tut* of 
the shaia. shown in I ig i wis mode or the finest bore ther 
mometer tubing , the ixireimtics, e and 1> of the tube in wbKh 



the electrodes were fused were bent down so os to be parallel to 
each other, and so near lucether that a slight motion of the tube 
suffices to bnng either of the extreimties Ta front of the slit of 
the spectroscope The lube was mounted on a board moved by 
a lever , by moving this the observer at the spectroscope could 
readily bnng the spectrum of either the positive or negative 
electrode into the field of view A aide lube, A B, was fuseil to 
the middle of the mom tube and was provided with two laps , m 
the space between these ups a small quonuiy of any gas which 
It was desned to mlroduee into fhe mam tube could lie im 
prisoned, and could, liy o|*mng the Up a, be introduceil mto 
the discharge tube fhe expeiunent consuls in filling the main 
tube with a gas at a low pressure, ofaaervuig the spu im ot the 
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two Uectrode* then introducing tn the ude tube e vei^ imell 
quantity of gai into the main tube, and again obaerving the 
apectra at the two electrodes 

A tube was filled with hydrogen and showed no trace of the 
chlorine spectra , a very small quantity of chlorine was then 
let in through the side tube (m performing this eaperunent it is 
necessary to be careful that onlv a very snudl quantity of chlonne 
u introduced) After the dischaige had been running throus^ 
the tube for a short time, the chlorine spectrum was found to m 
l^ht at the positive electrode, though no trace of it could be 
detected at the nemtive When the discharge was kept on for 
some time, the chlonne spectrum, though still visible at the 
positiie electrode, got fainter , it did not appear at all at the 
negative If a conuderable quantity of chlonne was introduced 
through the side tube, the chWne spertrum was visible at both 
electrodes, though it was brighter at the positive than at the 
negative 

When the induction coil was reversed, so that what uras 
befun the positive electrode became the negative the first 
effect observed was that the chlonne spectrum flashed out with 
great bnlluincy at the edd positive electrode and was much 
brighter than at any previous period This, however only lasted 
for a stcind or two , thi chlonne spectrum rapidly &dM away 
and for a time was not visible at either electrode Soon how 
ivei, tht chlonne spectrunt appeared at the new positive 
electrode having thus bun transMired from one end of the tube 
to the other 

f)n sgsin reversing the coil the same phenomenon was 
repeated Ihere is appsrently no limit to the number of 
times this effect may be i blainul , at any rate I have dnvtn 
the chi irinc fr mi one end of a tube to the other 14 times m 
sutcisuon by reversing the cul The chlonne is always dnven 
to the positive electnxle showing that the chlonne ion carries a 
charge f negative elcctncity The same eflert was obtamed 
when a litth vapour of bromine was introduud into the tube 
instead rf chlonne When, however, the capillary tube was 
filled with chlonne instead of hydrogen and a little vapour of 
brumme Itl mto tht tubt the bromine went to the uegatat 
tU U it insttad of to the pisitive, as it did when mtroduced 
into the hyilrogen tula 1 nose expenments suggest that the two 
gases in the tube combmt md that the compound gai> so formed 
IS split up mto ions whuh travel along the tula, , that bromine 
when in combination with hydrogen is the negative 1 >n and 
therefore travels to the ixisitivt electrode when hrwever it is 
in comlanation with chlonne the bromine is the positive ion and 
travels to the negative electrode 

An ther expenment tried was to let a little vapour of sodium 
into the middle of a capillarv tube filled with air at a low 
pressure To prevent the sodium vapour condensing on the 
walls of the tube, the whole tube was plaeed on s sand bath and 
the temperature raised so high that no condensation took place 
After the discharge had run through the tube for about two 
h urs the sand was removed from the tube, and the movement 
of the sodium vapour to the arpttne electrode was very apparent 
even without using a spectroscope, as there was a great patch of 
yellow light near the negative electrode and none in any other 
part f the lube 

Anither experiment was t introduce a small quantity of 
hydr gen into a tube fille 1 with oir at a tow pressure the 
hydn^n made its way to the ttegtUtve electrode This expen 
ment is a somewh-U troubles ime one, as it is exceedingly difli 
cult to get these ver} fine capillary tubes so dry that the spMtrum 
of the divehaqK does not show the h^rogen lines even before 
the hjdrogcnls mtroduevd into the middle of the tube , indeed, 
I never succeeded in getting rid of the hvdrigen luies at the 
very lowest pressuren By heating the tulie and allowing dry 
air I run through it for a 1 ng time, however, I got the tube so 
dry that it did not show ihi h^rogen lines at a pressure quite 
low enough to allow the discharge to pass freely through it 
When the tulie was in this state and hydrogen wa> let into the 
middle of the tube the hydrogen spectrum appeared at the 
nemitiVL ilectn^e, Isit not at the positive 

The appearaMe of hydrogen at the negative electrode when 
mixeil in a discharge lube with other gates has been described 
by Mr Baly m a very interesting paper in the 
MMStiu, vol XXXV p 200 

The preceding expenments siugest, I thmk, that this 
separation of two gases A and the discharn is due to 

the decomposition by tht. discharge of a chemicu compound 
formed of A and B, in which the A atoms have a charge of 
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electricity of one sign, the B atoma a charge of electricity of the 
opposite sign , these chaiged atoms under the influence of the 
electromotive force in the tnbe travel m oppoeite directums, 
Further, it fbllowa from the experiment with tfie bromme vapour 
in an atmoaphere of chlonne that the sign of the electneal 
charge onan atom of the aime snbatance la not invaruble, but 
deprada on the substance with which thiiatom is mcombsnation 
We shall And numerous other instancea of thu chann in the 
sign of the charge on on atom m expenments desenbed m a later 
p^ of this paper 

P»taruatt»H *f tlu Electrodes —This m the electrolysu of 
bqmds is due to the accumnlatuxi at the electrodes of 10ns which 
have coued to act as carnets of electricity We have, I think, 
distiDct evidence of a similar accumnlation in the electrolysu of 


After the cuirtni has flowing for some time in one direcbcn 
through, say, ( 1 in an almus^ere of H, the ipectrum of the 
chlonne, though still visible at the positive electee, gets £unl, 
the chlonne apparently to a great extent ceaxmg to cany the 
discharge , when, however, the current u reversed, the atoms of 
chlonne can m ive fteely, as they are not obstructed by the elec 
trode, so that immedutely after the revenal of the current there 
ix probably more of the ducharge earned by the chi inne than 
at any other lime, and the chlorine spectrum u> consequently 
brightest 

ntukarge through a Comfouud Gas — The separation of the 
10ns bv the discharge can bie readily observed m a tube of the 
kind snown in big 2 


positive, the other as s negative electrode The tube u mounted 
on a sUnd, which the observer at the spectroscope can move by 
means of a lever so as to bring one ude or other of the 
plate oppoute the slit of the spectroscope , a very slight move 
ment of the lever is luflicient to do this, so that the spectm 
at the two sides i f the plate can readily be compared I found 
that the results were more satiafimtoiy when the current was 
kept flowing through the tube in one direction and the tube 
moved so as to bnne the spectra at the two electrodes into the 
field of view than when the tube was kept fixed m one position 
and the current reversed The latter method, however Miffices 
to show the eeparation of the ions m many cases, and it has the 
advantage of not miumng a plate across the tube , alt that is 
nccchuty ix to use fur one of the terminals a dixe whose plane u 
parallel to the slit of the spectroscope 


the discharge, instead of crossmg the plate, goes through any 
little crevices there may be between the plate and the tube 
The easiest way of making the tnbe u to use a plate about 
05 cm thick cut from an alumimum cylinder whitfli tightly fits 
the tnbe , with a plate of thu thickness the narrow nxeex 
between the tula and the plate ore so long that the discuuge 
goes through the plate ratha than through Uie crevices 
The tube was filled with the gas to be ofaeerved and the 
spectra at the two sides of the plate compared These spectra 
were in many cases fiaind to differ m a very remarkable way , n 
was, however, only in eaceptional cases Uiat a line which was 
bright at one side of the plate was absolutely invisible on the 
oUi« The method nsed was to take two sets of bnes, tay A 
and B, as close together in the spectrum os poMible, and com 
pa« the brightness of these sets of hnes on the two sidas of the 
plate , if It was found that the A lines were brighter on the 
positive side of the plate than on the negative, while on the 
other hand the B lines were brighter on the neieative side of the 
plate than on the positive, then it was mferrea that clectndyuc 
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lepanUion bad occurred, and that the mbitance ipving the A 
linea was m excen on the positive side of the plate, that giving 
the B Imea on the negative It is not safe to draw any conclu 
sioiu from the vanitions in intensity of one line or one group of 
lines on the two odes of the plate as the. total quantity of light 
coming from tlie neighbourhood of the cathode often differs con 
sulerably from that coming from the anode When, however 
we get an increase in the brilliancy of one set of lines accom 
panM by a diminution m the brightness of another set when 
we move acroM the plate we eliminate thu source of error The 
differences in the spMra at the two sidesof the platt. are most easily 
observed at pressures where there is not any very great difference 
between die luminosity of the catluxle and the anode As 
was menboned at the bqpnning of the papat, there is a range of 
piesaure withm which the effects are imgnlar, and no decided 
differences are observed between the spectra at the two sides of 
the plate It la deurabic in these experiments to keep the tube 
on to the pipe as long as the expenment lasts, for the discharge 
alwaya decomposes the compound gas, md unless the products 
of decomposition are cnntmually pumped oft and repheed by 
fresh supplies of the compound (.ni, the spectra of the disctuiLL 
keep changing With organic compounds this is especuilly 
necessary, as the character of the spectrum often chai^^ en 
tirely veiy shortly after the commencement of the duchaige 
unlw frew gas n continually inucduced 

In Iht following experiments the current was produced by a 
large mduclton coil with a metcurv slow break 

Wien the tube was filled with hydrochloric acid gas st a low 
pcessuRi, the sepaiation of the hydrogen and chtonne was seen 
very distinctly, the hydrogen line being much brighter on the 
side of the plate whieh acted as the cathode (which we shall 
call the aemtive side of the plate) thm on the positive side, 
while the chlonne, on the other hand, was bnghter on the 
posibve than on the negative ode of the plate 

When the tube was filled with ammonia gas the hydrogen 
hnes were bright on the negative side of the plate, but were 
absent from the positive side while on the positive side of the 
plate there was the posibve pole spectrum of nitrogen and on 
the negative side of thi plate the negstive pole spectrum of 
nitrogen and the hydrogen spectrum 

Sulphur MouMhlendt - When the tube was filled with the 
vapour of thu sut stance at a low pressure the chltmne lines 
were br^hter on the tugatn* side of the plate than at the 
posibve while the sulphur hnes were brighter at the positive 
side than at the negative Thus the ehlonne m this substance 
behaves in the opposite way to the ehlonne in IICl , in the 
latter compound the chlonne iron has a char« of negative 
electneity, while in the sulphur monochl inde it has a chstge of 
posibve electricity 

hjlueuct rf the Chemual Censtituitou ef a Cempowui oh the 
StfH if the Charge of Elettruity oh one ^ ttt CentMuent 
Atomt — In many oigamc compounds an atom ot the electro 
posibve element hydrogen can oe repUeed by an atom of the 
electro negative element chlonne with iit alteniig the type of 
the compound Thus for example, we can replace the four 
hydrogen atoms in CH4 by ehlonne it ims, getUng successively 
the compound CII.a CII,C1„ CHClj and (XL It seemed 
of interest to investigate what was ihe sign of the change of elec 
tncity on the chlonne atom in these compounds The point is 
of some histoncal interest, as the possibility of subsUtubng m 
electro negabve element m a compound for an electro positive 
one was one of the chief objechous assigned against the electro 
chemical theory of Berzelius 

When the vapour of chloroform CHC1«, was placed in the 
tube. It was found that both the hydrogen and the chlonne lines 
were Im^t on the negabve side of Ihi, plate, while they were 
absent from the posibve stde, and thit any increoae m the bright 
nsM of the hydiugen lines was accompanied by an increase in 
the br^biess of those due to chlonne The spectrum on Ihe 
positive side of the pUte sras that called the carbonic oxide 
tmm I wten first the duduuge passed through the tube, the 
speetnm on the potiUve side svas the w called candle speUrum, 
but this very rapidly changed to the carbooic oxide spectrum 
Hm appearance of the hydrogen and chlonne opectea at the 
same Aiirf the plate qros also observed m meAyW chloride 
and in ethylene chloride Even when aH the hydwgenin 
CH, was renbeed br chlonne. ss in carbon tetraehfoinde, (XI4, 
ttoiMSiS^SSrt^s^^^ cluni to the HogatntoMH of the plate 
To test the point still ftrtber, I tried the walogous eiwp^ 
nliomieCtamitonde, Inserting a small }ar in the arouit to brighten 
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the spectrum The chlonne spectrum was a^oin brightest at the 
negatne side of the plate while the silicon spectrum was 
iM^htest at the posibve Fhis is a very favourable ease for the 
application of thu methxl as there are two siheon hnes (wave 
lengths 5058, 504?) quite close to two chlonne ones (wave 
len^hs 5103 5078) so that then relative brightness can easily 
be compared The experiment with the siheon tetrachlonde 
u m< re conclusive than those with the carbon compounds, ax 
with the latter the spectrum on the positive side of the plate is a 
band spectnim and sinee the potentui gradient when the du 
charge IX passing » scry much steeper on the negatne side of 
the j^te than on the positive the Meets observed might be sup> 
posed to he due to the ciaumstances on the negative side being 
(letter adapted for the nrodueti >n of line spectra than those on 
the positn e This exj lan-Ui m is not however, applieable to the 
eaae of silicm tetrai blonde, where the spectra on both sides 
of the plate ure line spectre 


earned by the atoms in a molecule of a compound, we can 
ascert-un whether any given chemieal reaction does or does not 
imply interchange between the electric charges on the items 
taking pirt in the recu lion 1 hux take the reaction 

CH4 + a, = CH,a + HCl 

If *e represent the sign of the char^ of electneity earned by an 
atom by + or place 1 below the symbol representing that 
atom, we may wnte the list reaction as 

ciu + cici = cH,a + iia, 

t- + + + +• - 

so that this rea tion coul I be produced tw a rearrangement of 
the atoms without any altentions of then electncal ch^es 
If however we take the reaction— 

HII + ClCl = »HCI, 

+ - + - + 

we see that m addition to a rearrangement of the atoms there 
must m this cixt lx in inierehinge of electnc charges between 
the atoms for before comi mition half the hydrogen atoms bad 
a negative charge and half the chlonne atoms a poeitive one 
whereas after cumbinition no hydnmn atom has a negative 
chaige, and no chlinne atom a powuve one We may thus 
distinguish between tw> classes of chemical reactions (1) th ise 
which dtv not necessudy require any mtetchange of the elec 
trical chugex earned by the atom, and (3) those which do It 
might perhaps repay mvestigati >n to see whether the occurrence 
of chemicil change is affected by the presence of a third sub 
stince m the same way in these clossea of chemical combination 
Another point to be oiisi lered u the effect of this difference 
between the chemical lelions on the amount of heat developed 
dunng chemical comUnition When hydrogen and chlonne 
combine the heat produced may be regarded as the jomt effect 
of three processes 

(!) The sphttuig up of the molecules (H H) and (Q CU) mto 


tncity on the chlonM atom in these compounds The point w (3) A trensference of electricity hj which the negatise charge 
of some hutoncal interest, as the possibility of subsUtuting in on one atom of hydrogen is nplaoid tyw Mual positive cham, 
electro negative element m a compound for an electro positive while the positive charge n an atom or chlonne u replaced by 
one was one of the chief obiectaoas assigned against the electro an equal negative charge , , ^ ^ 

chemical theory of Berzelius (3) The combmation of the pomtively electnhed hydrin 

When the irepour of chloroform CHCl„ was placed in the atoms with the negauvdy ehsetnfiod chlonne onea to form 
tube. It was found that both the hydrogen and the chlonne lines hydrochlonc acid v .v . ^ .u 

were IxiAt on the negabve side of the plate, whde ihira were In that class of chemicd action svhere the atoms retain their 
from the posibve side, and thit any increoae m the brqfhl chaige (3) w absent, so thit if the change m ener^ occumng m 
nesa of the hydrogen lines was accompanied by an increase in the process (a) were eonsidwbfe wmpoied iMh the c^^ 
the b^tness of tW due to chlonne The spectrum on Ihe octumng in processes (i) and (3), the thermal effects of^ two 
positive side of the plate was that called the carbonic oxide n**!, types of diemical rximbiiiation 01^ to dififer c imytoatily If 
bm^when first discharge passed through the tube, the the changes m energy occumng in the procera (a) M a great 
speettum on the pombve ude^ Sew called candle speUrum, pwpondei^ ow those oreumng m U) and (j), the thttui^ 
bit this very ra^y changed to the carbcmic oxide spectrum efiocts produced by the comUnattm two rieioenU oogjt to 
The appearance of ttoh^igen and chlonne opectra at the ftiUow vw sunpls Uws For if a the ex^ .t^ 

same^iofU^ plate qraeSso^btorved in meAyW chloride mbjdt of an atom ^ "ISSw 

and in ethylene wlonde Even when all the hydroi^ in electron ovw Ibeenugy of theatom ebaimd wuh the Mbve 
CHj was replaced by chlonne, aa in carbon tetrachlonde, CX5«, electron, s jOI the excess of the energy ^sn otom^ chlonne 
^cWtonn?iroert^sttU elun^ to the side of the plate charged wiS ^ posibve electron o w energy of the ato 

To test the rmniwill fintber I tried the enslOKous eom poniut charged with the negabve electron, then if wo could neglect the 

eSSSW. inland (3) wnh thoae m (3), the 
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itiLchnniLiI equivalint of the heat developed uhena molernie 
of hydrogen Lombines with one of chlorine In form two mole 
culea of hydrochliric and would be equal to a II -l-aClj 
Thus we ste that if the energy changes in (a) preponderate 
largely over those in (i) and I3) the heat produced when an 
element A combined with an ther clement It t > form the ci m 
pound AB could be exi>ressed u the sum of two numbere {A} 
and IB where )A, dej ends solely on the element A B solely 
on the element B In lome caaei of chemical combination 
between lilute solutions there seems evidence that the heat ^ 
duced can be expressed in this way (see Lithsr Meyer ^e 

I volution of the Doctrine of Affinity Pkil Mag v >1 xxiu 

II 504) but when we attemia to apply the same hw to c im 
rnnatim between gises it seems utterly to break down 
indicating that in such cases the greater part of the changes in 
energy occur in the splitting up of one set of molecules and 
the subseouent formation tf others This view seems to be 
kupp irted liy the phenimena attending the disiharge of clce 
tncity through rarelicd gases for the smalleat diOerenee of 
potentuU which can send a discharge through an electnfied gas 
(which we have reason to believe involves the splitting up of 
molecules into atoms), is very many times the eleetr imotive lorcc 
required to liberate the 1 ms from an electrr lyte though the 
latter pro|,ress requires changes in the elect ncal charges on the 
10ns These reasons seem to indicate that wa can hardly expect 
to get any clear indication of the charges earned by the atoms 
in giseous compounds from the study of the thermal changeii 
which occur when gases enter into chwical combination 

Vapourt of Orj^OHU Compounds — These show very interesting 
differences between the spectra on the two sides of the plate 
when the discharge (lasses through them Thus when the dis 
charge first passes through the vapour of ethyl alcohol, 
the spectrum on the positive side of the plate u the candle 
spectrum, that on the negative side the carbonic oxide spectrum 
For some little time after the dikchaigc commenced I c mid not 
detect any hydrogen lines on either side of the pUte after a 
time however they ap|ieared on the negative sule but not on 
the positiie If the disehuge was kept running for imme time 
without letting a fresh supply of alcohol into the tube the 
* candle specUum on the jx ulive ude of the plate was replaced 
by the CO spectrum which now occurred on both m lea of the 
plate accompanied on the negative ude liy the hydrogen 
spectrum This is the appearance presented by all the 
compounds of carbon oxygen and hydrogen whieh 1 examined, 
when the spark had been passing through them for a considerable 
time and it is what w ml I ctur if the vapour were decomposed 
by the spark into carb me oeid water, an 1 hyilrogen 
The appearance of the candle spectrum on the poutive side of 
the plale with the CO on the negative was observed in many 
other coses Thus on mrking through a tube filled with CO 1 
could not detect any difference between the s|ieeira on the two 
udes of the plate but when a little hydrogen was let into the 
tube the 'candle spectrum appeand on the positne side of 
the plate the carbonic oxide spectrum on the negative The 
same effect was observed in a tube filled with cyanigen mixed 
with a little hydrogen When the tube was hlled with the 
vapour of methyl alcoh 1 C lI,OH, the candle spectrum was on 
the positive side of the plate the carbonic oxide and hydrogen 

K ra on the negative , with this vapour unlike that of ethyl 
il I could not detect any stage when the hydrogen 
spectrum was absent 

The first expbmatum which occurs to one of thu, phenomenon is 
that It IS owing to the potential (,radient at the native side of 
the plate being steeper ih n that on the positive so that we 
may imagine ue have a fierce spark on the negative side 
a mild one e.n the nositiie and that the fierce spark jpves 
the CO spectrum, tne mild one the candle spectrum 'Hiere 
are, however, some phenimena which seem incmsistent with 
this explanation in the first plac^, tf the current u reversed 
after R wing in <me directi in, traces of the former spectra 
hnger for some time at the sides of the plates, and secondly, 
if the difference a due 1 1 the greater decomposition at 
the negative side of the plate how is it that in the case of the 
vapour <d ethyl alcohol the hydrogen spectrum is not seen at 
the ccsnmencement of the discharge, on the negative nde of tlw 
plate ? It only appears after the diaebaige has (lasaed thrmigh for 
some ttM when hydrogen has probably been set free ^ the 
decumpamlion of the vap ur by the dischaige If the absence 
of the candle spectrum fr im the negative side of the plate is doe 
to the spark being so intense that the hydro-carbon which is 
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supposed to be the ongin of this spectrum cannot exist, then we 
ought to see the spectra of the substances which result from the 
decomposition of the hydro carbon, 1 r we omht to see the 
hydrogen spectrum at the negative electrode 'Ae view whidi 
seems most in aicordonce with the results of observations on the 
discharge through these vapoun is that the *' candle spectrum 
IS the spectrum of carbon when the atom u char^ wtth 
nq;;ativ e electncity or of some compound of carbon in which its 
atom IS neptivel) chai]^, while the "carbonic oxide 
spectrum is the spectrum of carbon when the atom is charged 
with positive electncity, or of some compound m which the 
carbon atom is positively charged 

Dtitkarft throng an EUmontary Gas —It has long been 
known that when the discharge passes through some elementary 
uses ihestieitraatthelwoelemrodcsartaifleTLnt This was 
first shown to be the cose for nitrogen, then Dr Schuster showed 
that the same thing occurred with oxygen and recently Mr 
Crookes has shown that it is also true in the case of argon I 
htve vliservid a very sinking changi, in tht relative brilliancy of 
the red and green hydrogen Tmes at the two electrodes 'When 
the tube with the phte across it was filled with hydrogen at a 
low pressure then on the positive side of the plate the red Ime 
tends to be hri(,hter than the green, while on the negative side 
the grten line tends to be brighter than the red , m some tubes 
this was so marked that on the positive side of the plate the r^ 
line was bnght and the green invisible while on the negative 
side of the plate the green line was bright and the red invluble 
The spcctrosuipe I was using weakened the red rays much more 
than tliL groin so that I cannot be sure that the red rays wen 
really altugithir obliterated on the negative side of the plate , 
the above expcnmint is, however, sufficient to show that on the 
positive side of the plate the red rays ore more easily excited 
than the green while on the negative side the green line is more 
easily exciteil thin the red On the native side of the plate 
we mve an exi iss of positively charged hydrogen atoms, while 
on the pisitivi si le of the plate there is an excess of negatively 
charged hy lro|,in atoms, and I am inclined to attnbute thi 
diflerenct in thi spectra partly at any rate to the difference m 
properties between a ^itively and a negatively charged 
hydrogen at 1 n The reason I do not attnbute it wholly to the 
difterem i in thi potential gradient on the two sidis of the plate 
IS that thi effect is not reversed immediately but only graduidly 
on rovirsing the loil the formu spectra elmging for some time 
to thi sides of the plate 

Chlaruu — I h ive made a great many experiments to set if 
there is any diffirence between the spictia pven by chlonne on 
the two sides of thi plate, but with nigative results Chlonne 
seims a gas in which we might expect to find this effect, for ax 
Dr Schuster in his Report on Spectrum Analysis says, the 
bchavi Mir of its sjiectrum indicates that wo have several spectra 
superposed Ihnvertot however been able to affect a separation 
of Us spectra the differences I observed between the spectra on 
the two udes f the plate were irregular and due I think, to 
impurities producint, effects like thosi observed when the dis 
charge posses through acompound gas However os hu been 
mentioned before there is even m the case of gaaes where 
distinct evidence of separation can be obtained a region dt 
pressure within which the effects are imgular and I asenbe my 
failure t j observe separation m the case of chlonne to my having 
faded to get tht relation between the intensity of the discharge 
and the pressure so adyusted as to get outude this irregulai 
region Thi cases, however, in which distinct dilfermices 
between thi spectra of a smgle gas occur at the two electrodes, 
seem to indicate that the spectrum given bf an element is 
influenced by the sign of the electncd charge coined by its 
atoms 

I have made some expenments to determine whether there 
was any separation produced m a mtxtnre of equal volumes of 
hydrogen and chlonne kept m the dark, when a const lerable 
difference of potential though not sufficient to p^uce discharge 
was mainUmed between the two electrodes The parU of the 
tube adjacent to the two electrades could be shut off from each 
other fay a tap and the amount of chlonne m the two salea was 
determined by absorbing It by caustic potash The mixture was 
at atmosphem piesaute, and the electrodea were maintained at 
a potential difference of about laoo volta by coaneciing them to 
a large battery of small atofage eella The potential dtffenaoe 
between the terminala waa maintained for ab^ aixticn hourt tan 
three separate occasions, but on analyamg tlie veeMlssuitooiuliiig 
the two electrodes, the amount of cUonne m the VeSKl acyaoent 
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to th* negative electrode did not differ from that in the vevecl 
adtacent to the pomtive electrode by more than I per cent , and 
thu could be accounted for by errors of experimenu, at test 
expenmente, m whmh the mixture had not been exposed to the 
electnc field, gave differencei comparable with these We should 
conclude foom the preceding experiments that the molecules of a 
gas are not acted on by any amreciable translational force 
tending to move them from one place to another, when they are 
near to a body charged with electricity To test this point 
further, two large terminals were ptacul in biilba which were con 
nected fay a hoimntal capillary tube, in which a drop of sulphuru. 
acid sras placed , a difference in the pressure of the gas would 
cause the sulphuric acid to move, and the arrangement acts as a 
very dehcate pressure gauge Ihe bulbs and tube were filled 
with chlonm. st atmospheric pressun. The terminals were then 
connected to the electrodes eff a battery giving a potential differ 
ence of tioo volts, but not the slightest movement ot the drop 
of acid could he detected 

I wish to acknowledM the help I have received in making the 
preceding experiment from my assistant, Mr h b verett 


UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE 

In the ninth session of Fdmburgh Summer Meeting which 
was opened liy Ixird Reay on August s, and has just concluded, 
naturu science was rrartscnlLdhy bliste Keclus (“On the 
Evolution of Cities ), Dr W W J Nicol (“On > very day 
Chemistry"), Mr J C Ooodchifd (“On the t»eology of 
Edmbargh' )> Mr A J UtrbertsonC'On thetieographyofthc 
Distnet"), ilr Louu Irvine (“On the Nervous System ’), 
Mr J Arthur Ihomson (“ On the Biology of the 
Seasons"), Mr R Turnbull (‘On Applied Botany ) Prof 
Uoyd Momn lectured ‘ On > volution Fthici, ' Prof Haddon 
“Cm the MVi4,e Mind, and Prof Geddes “On Life and 
Thought ” 

Mr JostiH Bissfii, who was for two years lecturer at the 
Agricultural College, Aspntna, has Ix.en appoinCed \grieultural 
Lecturer to (he Oxinty of Ayr 

Mr F G Jones goes to the Huddersfield Tee hnieal ‘lehool 
as Lecturer in Ihysics, Applied Mechanics and Steam and Mr 
J Bnerley la to fill the post of Assistant Master in Chemistry 
and Physica at the same school ^ 

The Calendars for the Session ibgs 96 of the University 
College, Bristol, and the (lUvguw and West ofSculIand 1 ecbmcal 
Colle^ have just been pubhvhed, and may be obtained, 
respectively, of Arrowsmith, Bristol, and Anderson, Obi«gow 

The Edueattenal Times understands that Mr Arthur Milinan 
will retire early in 1896 from the Kegistrarship of I ondon 
Umveiaty, under the Civil bervice regulation as to age 


SCIENTIFIC SERIALS 

AmsntOH Mtteerekgtial JourM«l, August —The principal 
artidea are — ReUtion of clouds to ramfoll, by 11 Hmm 
Clayton A spemol stu^ of cloud forms before and after 
ram was made at the Blue Hdl Observatory, and it wav 
found that the most frequent suceemion of clouds preceding 
ram was arroi, cirro stmtus, alto stratus, and nimbus, 
the first which appeared in advance of the ram being usually 
emus. Ram was obeerved to fall from four efauses of clouds 
(1) a high cloud sheet (alto mmbua) (a) a low, ragged cloud 
di^ (nimbus) , (3) long, low rolls of cloud, giving h^t inter 
nuttent showers , and (4) a towenng cloud of the cumulus type 
(cwm)lo>iiunbos) Foliowing ram, the most frequent clouds 
were strato cumulus, m long, low rolU, while above there was 
most frequently emus or cirro stratus The result of the in 
vestigation showed that cloud finrns cannot, m general, be used 
m pndictmg ram for more than twenty four hmrs m advance, 
but that, for a few hours m advance, the existeiiee of certam 
clouds frequently fimush most trustworthy indieationsof comiw 
(Bin— The meteorogra]^ fiw the Harvard Oboervatoiy on El 
UmtJ, Pen, by S P Fergusaon It haa been found impoi, 
aifale to maintain obeetvesi at thw elevated statian (19,300 foci), 
sod during the ndny season, which lasts three or four mouths, 
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nf> ascent con lie madi A meteorograph, on the principle ol 
Richard s well known instruments, has bMn constructed at 
the request of Prof Pitktnng, which will work for four months, 
and will be installed on the summit of the mountain this summer 
The record drum revolves once during three days, giving to the 
paper a speeil of three inches m a day, and the paper used for 
the records is rolled up m 1 removable reel under the record 
drum An lUustrition of the apparatus is given in the journal 

RuHitundela Son^t de Party. 1 

—Discussion of the PUhtiouthropHs ere tusvk the presumed pre 
cursor of man, by 1 Msnimvrier — This paper contains a cntical 
examination of the remains recently disc ivereil by M Dubois in 
Jsva, upon which an article by Prof Cnnninghui has already 
appeal in NvilRh —The dolmen of Ethiau, by M Lionel 
Honnem^re Vftcr s careful examination of the marks upon the 
dolmen, Ihe author has come to the conclusion that they are 
not due to atmospheric action but to the hand of man — Lower 
' terrace of Villefiranche sur Saone, by M G de Mortillet Man) 
worked flints have been found aasociated with teeth of Flepha 
pmuiftnius and Ahtm eim /i kai AiMus At Cbeltes, the molars 
F inttiMus are common end characteristic, and the teeth of 
rhinoceros which ire very abundant, appear to belong to a small 
variety of A Ahrin fne engraved stones of New Caledonia, 
by M I Uonnemen Ihe author eshilnted, in the name of 
M (•laumont, collector at Coron, a ni ist interesting series of 
drawings made b) him representing certain remarkable olijects 
fr >m the colony Minyliirge stones are covered wnth designs 
that were evidently executed before the Puropean occupation of 
the island 

/ 4nthapc/oi;tL. 1S9?, No 3 — (icncral considerations on 
the keltow Races by Dr I T Uamy Phe opemns lecture 
of the course of Anthropology at the Museum — tnbutilism, 
feminism, and antique hermaphroditea, by Henry Meige 
Several caaes in illustration of this paper have bun drawn from 
the jwtients of Salpetnere —Studies in prehistone ethnography, 
by rd Piette Manyarrheologists have imagined that between 
the quaternary penoel and the modem era there was a long 
interval of desolation ilunng which the lands of Western Europe 
were devoid ot inhabitants and the reconI of human life was 
interrupted 1 hey n lined it the hiatus Fhe author traces the 
history of the harpoon dunng this period, ami shows that no 
! such dta/wr meurred ulpturc m rurupe lx.fore the (ireek 
Roman Influences by M ‘vainmon Rcmach In this section 
of M Keinachs valuable monograph, the sufoeet of gesture is 
treated and numerous illustrations of bronre f^res are given in 
I illustration of the author s argument. 

Jiell.llitto della Si ttl) SinHofpgicallaliaHi, 1 , ibqS, No 4 — 
\ esuvvan mrtices (1894), liy t> Merralb — On the propagation m 
Italy of the I ubiana earthquake of April 14, >89$, by M 
I Bomtta V brief uxxnmt with a map showing the course of the 
isoseismil lines in Italy Noticea of Italian earthquakes (April 
1895) A vdunble list of records, pnncipally of the earthquake 
which forms the subject of the preceding paper 


SOCIETIES AND ACADEMIES 

I ONDON 

Royal Society, fune ao — " On the Refractive Index of 
Water at Temperatures lietween o* and 10“ ’ By Sir John 
Conroy, Bart , F R S 

In 1856, Janun (CcMr^ei reudus, vol xlui p 1191) published 
an account of observations he made on the refreetive index of 
water at temperatures between 30* and o* He used on mter 
foence method, and found that as the water cooled the mdex 
increased , similar results have been obtained by other obaerveis, 
but although it appears to lie proved that the refractive index of 
water increases with the decrease of temperature until the frees 
mg point IS reached, few determinatiotu of the values of refine 
tive mdicH of water near its pomt of maximum density have 
hem pubmed 

The method employed wax the oiduiRiy one, the detenmna 
tioB of the angle of minimum deviatioi) for a ray of definite stave 
length passing throtgh a hollow gloss ptism containing water at 
a known temperature 

The pnsm was filled with distilled water which hod been re 
ctntly boiled and alkiwed to cool under reduced pcessurc, and 
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b»De cooled by « (recung mixture, eouldbe pu«ed 
The determuwtioiui irere made esehmvely with aodutm light 
In th^ fine column itf the table tAe valuei of the refractive 
indices relative to air for each degree are given to five placet 
in the tecond the values aa found by Walter and in the third 
and fourth those for sodium light, given by Gladstone and Dale 


Refta. twt /mAus if tVatet 


GdrrnicBN 

Royal Society of Sciencea —The MuMntJKtm, part a for 
itoc contama the followliw momoirs of seientifie mtetert — 

May 2 $ —O Holder On gronpe whoae order w free from 
squares 

Jane i( — A Hurwitx A fundamental theorem in the arhh 
metical Owoiy of algebraic magnitudes A von Koenen On 
the selectwo of pmnta near Gottingen at which differences In the 
intensity of gravity may be expected in trial pendulum expen 
mentx. W Schnr On the tewlu of the first pendulum tnals 
W Voigt /» memtntm h E Heumann 
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The lalucs show that the refractive index of water as vras 
first ann unced by Jamm increasei continuously up to the frees 
ing pt int the rata ^ increase howtvtr seems to change about 
4 the temperature of mxximum density as wxs pomtM out by 
Gladstone and Dale and that n 1 formula representing the vana 
tion of the refractive index of water with the temperature as x 
funclion of the density only can be a complete txi ression >f the 
facts of the cast 

PAais 

Academy of Sciencea, August 36 - M Fizeau in the 
chair —Truffles {I erf As) from Cyprus (Trrfnta (intent) 
Smyrna and La Calfe ( Terftun Items) by M Ad Chatm 
Obwrvati ms of Swift s comet (Aiurast ao 1895) made at Lyons 
Obwrvatoiy by means of the coude equatorial fo 33 m ) by M 
(lie Cadet The remark is recordM that this tt met «i pears 
as a very diffuse end feeble nel ulosity almost equally spread m 
every direcUon By oblK{ue vision a nearly tentral feeble con 
dewtion can be distinguished — Obaervati ns of the planet Phat 
@ ma It at Marseilles OlnervUlory by means of the o 36 m 
equate nal by M B nelly —On regular pentils and the 
tattrts of the nlh order by M Paul Serret —Heat of solution 
and of formation of sodium and potassium cyanurates by M 
laul Leniuult A detailed thermochemical stuly fhe diffi 
culty of forming the tnmeulhe salts is tmi hasiWtl and it la 
shown that the sodium and potassium senes do mt differ essen 
tially Water does not appear to decompose thtse salts — On 
apttuUt fermentation and on the influence of icrttion in tibptie 
fcrmenution at a high temperature by MM M Kietsch and 
M lUrstlin Alcohil formed from aptcuUe yeasts requires 
mi re sugar for lU production than that pr duced by the agency 
of elliptic yeasts Cooling the must to just below 30 ^ 
aeration bith favour the e onomical productim of alcihM 
On aluminium utensils by M Balland These utensils in 
ordinary camp nie stand wear foirly well and are not 
much attacked 1^ foods during the short time they are in con 
tact therewith They should not be sol kred or iWoa^t into 
c intact with (Mlier metals In the process of manuiaetare tnat 
inent with soda should be avoiffM the fine matt surface pro 
duced is mote easilv attacked than a polished surface —On the 
rtk of the liver in the anticoagulant action r f peptone, by MM 
E ( ley and V Fadion The resultiMf the anthm expenments 
appear to show that peptone does not itself exert any anti 
coagulimt effect but that it stimulates the production by the 
liver irf some substance possessing anticoagulant properties — 
The elhpsoidsl stethoseopT^M Ch V Ze^ A solid 
homog eneous wo deaelUpsoid of revolution is cut^ two planes 
perpendKulw to the principal axis, and passing through the two 
One flat end twng placed as nsual on the Wy luifrce, 
the ear pmceives at the oUier focus the sounds of oigan move 
menu mth remarkable intensity and free from paraidtic sounds 
tormedln the air space of the ordinary mstrament —The electro 
dynamic syatem of the world, by M d V Zenger 
NO 1349, VOL. 5a] 
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A NEW STANbARD DICTIONARY ] 
A Standard Dtehenary of ike Engluk Lamgtu^t \ol 
I! Prepared under the supervision of Dr I K hunk, 
Dr F A March, and Dr D S Gregory (New York 
and London Funk and Wagnall Co, 1895 ) 

S INCE the appearance of the first volume of this 
work, notic^ m hjATURF, vol 1 p 146, we have 
often had occasion to refer to it, and have formed 
o{Mnions as to Its merits and faults In many respects 
tte dictionary is a very good one within its compass, 
though It does not contain much that is really new 

Before going further, it may be well to state briefly the 
magnitude of the woric, and to give a general idea of its 
characteristics The two volumes run into 3338 pages 
and contain 301,865 vocabulary terms, embellished by 
5000 illustrations A point upon which great stress is put 
IS that more than two hundred editors and specialists 
have assisted in the production of the work, though it is 
not clear to what eirtent this assistance was given Their 
services, with those of the five hundred readers for 
quotations, who are said to have been engaged upon this 
srorie, have helped to bring the cost up to one million 
dollars I Ccmsidenng how little there is in the dictionary 
that IS not in the “ Century, “ International,’ and other 
American dictionaries, one wonders where the money has 
gone This, however, is by the way, and we only mention 
the matter because the large amount suted to have been 
spent m the production of the dictionary is put forward 
as a claim to favour 

A few definitions from the work will be the best means 
of indicatmg its ments A whole column of the dictionary 
IS taken up with definitions, and examples, of the use of 
the word science and its synonyms The first two of the 
SIX definitions given are as follows — 

Satna — (i) Knowledge gamed and venfied by exact 
observation and correct thmlcing, especially as methodic 
ally formulated and arranged in a rational system also, 
the sum of universal knowledge 
(3) Any department of knowledge in which the results 
of investigation have been worked out and systematised 
an exact and systematic sutement of Icnowledge con 
ceming some subject or group of subjects , especially, i 
system of ascertained facts and pnnciples covenng and 
attempting to give adequate expression to a great aatui^ 
group or division of knowledge 

The saences are divided in the dictionary into (1) the 
mathematical, treating of quantity (a) the physical, treat 
ing of matter and its properties (3) the biological, treat 
mg of the phenomena ^ life (4) the anthropological, 
treabng of man , and (5) the theological, treating of the 
Deity All the divisions are fully treated under their 
respective heads Thus, under physical saences, the 
classification of^hem as sciences of energy is given , the 
biological saences are folly Ubulated and their relation 
to one another shown with all thdr su^-dmsions, and 
anthropology is made to embrace all the saences relating 
to man The departments of anthnqiology presented in 
the dictionary are («) Somatology, (d) Ethnology, (c) 
ArebaMdogy. It is worth while printuig the definitum 
*350, VOL. 52] 


of the third of these fsr the benefit of unsaentific 
arcbaeidogists. 

Arckaohn —The science of antiquities , in its widest 
sense, the branch of anthropology, embracing archseO' 
graffov, conceined with the systematic investigation of 
the relics of man and of his industries, and the claasifi 
cation and treatment of anaent remains and records of 
any or every kind, whether histone or prshistonc, of 
ancient places, customs, arts, &c 
In popufau^Sigiufication, archaeology refers mainly to 
the collection or mvestigation of the materials from which 
a knowledge of the particular country under investigation 
may be obuined, which matenals may be divided mto 
written, monumental, and traditional Saentific arefoe 
ology n (1) general, including (a) the geology of the 
epoch of man and (f) the prehistonc ages and (z) special, 
including the study of separate nations and areas 
These examples which could be multiplied many times, 
are sufficient to show the generally trustworthy charaacr 
and the fulness, of the definitions, so for as science is con 
cemed The work hat an attraaive appearance, and 
ofiers every facility for consultation, and is altogether a 
desirable addition to a libriry 

TIIF CHEMISTRY OF UGH TING 
Chemical Technology, or Chemistry in its Afplicaiions to 
Arts and Manu/aituns Edited by C E l/roics, 
fRS, and W Thorp, B Sc Vol 11 lighting 
(London J A A Churchill, 1895 ) 

T he second volume of this important woik pos 
sesscs gieat intrinsic worth Section 1, dealing 
with fats and oils by W Y Dent, contuns much 
information concisely and clearly expressed It may 
be noted that m connection with the determination of 
specific gravity, the Sprcngel tube is described, but no 
mention is made of tlic modification of this apparatus 
having the capillary arms at right angles and provided 
with expansion bulbs although the litter form would 
always be used where accuracy combined with ease of 
manipulation were dcsind When specific gravities are 
given to four signihcint figures, correction to a vacuum 
IS necessary, or the fourth figure has no meaning No 
mention is made of this in the text ind the specific 
gravities given arc tenned densities i misuse of the 
latter term which occurs much too often 
The second Section, on steanne, by J McArthur puts 
forth the mam processes for the decomposition of fats in 
a very explicit form I he writer wisely confines the 
term “saponification to deoimposition by means of a 
base 

The account of the c uidle manufacture, by L and b A 
bield, given in Section iii , is highly interesting, and will 
be read with profit by many who have no conneaion with 
such matters, as well is by specialists Producers of gas 
may well believe that their product will be in increasing 
demand when the candle industry flourishes in spite of 
the introduction of later forms of lighting Doubtless 
candles owe then present hold on the public favour 
largely to the great improvements m quality effected by 
recent advances m tfie methods ofmanufocture How 
great these advances are may be gathered from even a 
rapid peruaal of the pages before us. 

The deKnption, in Section tv, ot the petroleum 
industry, by Boverton Redwood, is both graphic and 
X 
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-complete It foitnb the bc#t monograph on the subject 
yet wntlen The ont,m of petroleum is so treated as to 
present the various theories put forward to iccount for 
Its occurrentc neress inly, no authontatne decision can 
be given on this verj debatable question Concerning 
the occurrence of kulphur in the pietroleums from Ohio 
nnd Canad i, those interested would do well to supplement 
the bare mention of the fact here given by reference to 
the July number of the Jourtwi of the Franklin Institute, 
where C i, Mabery gives an account in which the 
subject IS treated as its importance requires Warren is 
St ited by Mr Redwood to have isolated hydrocarbons of 
the C H*, senes, termed naphthenes by Markownikoff 
Mr Mabery shows that the Ohio and Canadian petro 
leunis do not yield the naphthenes of Markownikoff and 
Ogloblin but give hydrocarbons of the , senes of 

siinilir boiling points Ihis wntcr ilso proves con 
clusivily the presence of benzene, toluene, and xylenes in 
these petroleums 

The manufacture of shale oil gives yet another instance 
of the applif ition of continuous processes , the text con 
tains very lur id desr riptions of these, well and sufficiently 
illustiittd tew of the general public can have any 
adequate conception of the number and variety of lamps 
in existence for use with oils An exhaustive account is 
given of these, and the idvantages or disadvantages 
chatactenstic of the mam types of oil limps are dwelt 
upon at sufficient length to cn ible an intelligent judgment 
to be form! d av to the suit ibility of any paiticular lamp 
for the woik required from it 

I he Section on s ifety lamps, with which this volume 
concludes has lieen contributed by 1 ) A Louis in con 
junction wnth Boverton Redwood It gives by no meins 
the least interesting reading Although the excellent 
account of the 1 imp indication of fire damp is highly 
technic il ind calculated to be eminently useful to 
sjievialists the general reader will find no difficulty in 
gi isping the principles involved, and will much appreciate 
the elcarniss with which this important subject is treated 

It may be hoped that the high standard exhibited in 
this volume wiU be maintained in volume iii announced 
as to appear shortly Ihe editors are certiinly to be j 
congi itulatcd on the excellent production now b^re us 
W T 


and so on throughout the book Possibly the variety is 
introduced to charm the youthful mind, but it » not a 
desirable attribute of the book , for the method must 
result in the acquisition of unconnected information, and 
such knowledge has httle to commend it In the matter 
of illustration, and simphaty (» language, the book leaves 
httle to be desired 

A Garden of Pleasure By £ V E Pp 230 (London 
Elliot Stock, 1895 ) 

A FEW chapters fresh With the fragrance of common 
country flowers, and breathing the life of “lustrous 
woodland Here and there the authoress lapses into 
sentiment, but, taken as a whole, her language is 
attractive in its simplicity The changes that go on in 
organic nature from month to month arc dmwn with 
careful touch and many students of botany would derive 
benefit fiom the contemplation of the sketches 


LETTERS TO THE EDITOR 

[Ik* SJttar deet nat held kutatlf rufontai* ftr aptnum *x 
frttud by ku ctrr*spcndtnt$ Nnthtr can k* mutbriok* 
U rt/um, tr te cumtpead mtik tk* utrUtn (f, r*)*cUd 
mmuutrt^t tnttneUd fir tku tr at^ ttktr fart tf NAfUax 
N* ntftc* M takta tf antaymtus emmunuatitm ] 

The Line end D, 

May I call altcntioii tu the fiuit that the line at 4026 5, now 
recognised ns belonging to the spectrum of hclinin, and con 
snicuous m the On >n stars, u also prominent in tlie spectrum of 
tnesilir chrimosphere Although not given in the catalogue 
of chomospherc lines (which dates fnim 1873), it was obaer^ 
and published is long ago as l88j ( 4 m four Set and Art , 
November i88j) m connection with another hne at 4092, seen 
at the same time Since then the 4026 line has been obWved 
repeatedly and might be given a place m the catalogue with a 
relative frequency of about 15 and a brightness of 3 or 4. lake 
the other helium lines it has no dark analogue in the ordinary 
volar spectrum The 4092 Ime fidls upon a strong double line 
shown upon K. wlmd s map, but I am not sure to which of the 
two c imponenis it belongs , it u faint and seldom seen 
While 1 ), mrely ajipcars os a dark hne upon the solar spec 
trum yet m the course of over twenty years 1 am able to count 
up a convideiablt number of instances , certainly not leas than 
twenty or thirtj Tbe j^enomenon occurs usually m the 
pcnumlirsl region of an ocUve sun spot which m its nucleus 
reverses the lines of hydrogen magnesium, and sodium, and 
sometimes D, itself By a slight motion of the telescope os one 
passes away from the nucleus it crosses r^ons where D, 
appears as a smoky shade on page 130 of “ The Sun I have 
fibred a typical case 

I have not yet been fbrtuiuite enough tu see the duplicity ot 
D, myself Iwt I rof Keed has observed it on aeveial ooeasions 
Hanover N H , August 36 C A VouNi, 


OUR BOOK SHELF 

Scunii. Readers By Vincent T Murchd Book iv 
Pp 316 (London Macmillan and Co, 1895 ) 

The conversational method of mstruction, which used 
to be so general in school books, is not one that leads 
to pleasant memones Mr Murchd has created two boy 
prodigies in his “Science Readers, 'and they ask and 
answer questions of a teacher whose laudable ambition 
IS to elicit and impart ill kinds of scientific know 
ledge upon every suitable or untuiuble occasion We 
reverence that teacher for hispaticnee and for his abibty 
to find texts in everything The pity of it is, that lessons 
giv en m this way on all and sundry topics lack the quahty 
which lies at the base of all true scientific knowledge, 
VIZ the orderly arrangement of facts A lesson on 
sohds, liquids, and gases precedes one on our b- lies, 
another bn gravity precedes a lesson on vertebrates and 
invertebrates A lesson on the classification of inverte- 
lirates is wedged between two on hydrostatic pressure, 
NO. 1350, VOL 52] 


On tbe Temperature Varuuon of the Thermal 
Conductivity of Rocks 

Natuxb reproduces the results obtained by Lord Kelvin 
P R & , and J R Erskine Murray, a paper read at the Royal 
Society, May 30 ‘ On the TemperiUure Variation of the Thermal 
Conductavity of Rocka ’’ ThoM gentlemen arrived at the fonowing 
resulu (1 13) that for slate with lines of fhior parallel to 
cleavoge^nes, the mean conductivity m the range from 133* C 
to 202 C IS 91 per cent of the mean conductivity m the range 

.-•r> on conductivity in 

cent of the mean 


^ — .. wlddy d 

by another meihod, and which Lord Kelvin hod the lundaess to 
pul^m Nmueb, March Li&5, p 439. ‘ " 

allowed to introduce hers a word of objectioa 
It seems to me that detaila of expenmoital 
impoftant enongfa, and should be trustworthy 
not opportune to diseusa than miiMtely now 
The SKpenmenten bnssd their work on the case of Fourier’s 
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"indefinite wall ** winch is chancttnsed by the fact that 
tem^eratnre differences in the parallel pUnes are exactly pro 
portimial to the distances of these planes According to the 
experiment, they get the result that this proportionality does 
not exist, aid that oondnetibility vanes much according to 
tempemtiird 

In my opinion, this absence of proportionality atnved at, 
proves rather that the expenhientiS conditions wen. defective, 
and are m contradiction with the hypothesis of the “indefinite 
wall case 

I admit m principle, the employed method, but I thmk it 
should be modified untU — for the same temperature of the bath, 
the said proportioiulity should be obtained , then, in a new 
experiment the temperature of the bath being higher, it should 
he verified if the proportionalitv and the coiiductibility remain 
or if the last increases or diroinuhes with the tempciatun. 

Meuchitel, August Ronrar Wkbbr 

Experimental Mountain-building 

Prof Johannes Walihbr, of |<.na, reuuestii me to com 
municate to yon the following detaiU ngarding an interesting 
experiment which he has recently devised for teaching purposes 
it IS mtended to explain mounbun formation 

He compares the system of folds on the surfiux of our slowly 
ageing earth to the wrinkles which form on the skin of a drying 
apple, and pomts out thst the height c f our mountain chains m 
relation to the mass of the globe is precisely comparable to the 
wnnklcs on the skin of the apple In order to demonstrate the 
formation of these folds he takes an in lianihber balloon (a) 
and attaches to it a bit if glass tubing (b) On to this is 
stretched a piece of induirubter tubmg (c) which is pnehed 
close by the stopcoek (d) When the indiarubber ball xm is 
blown out to Its full cspscity it is spread over with a layer of 
flour paste two millimetres thici and is then dipped and 



have been made on his own initiative, chiefly between Lake 
Nyassa and lAke Tanganyika was secured for Kew m 1880, 
through the instrumentality of the late Colonel J A Orantr 
f R S This wis not the subject of a special paper, yet it 
contained a number of interesting novelties some of which 
have from time to time bcin published in Hooker s ' Uonea 
Plantamm and elsewhin. Before going out again Thomson 
carefiilly studied the means 1 y which hts Lollecting opixirtunities 
might be turned to the grcatist advant'^ Armed with this 
knowledge ht collicted evtn me re successtelly in the Kihmanjaro- 
and other mountains of I astern h quatonal Africa I his second 
collection reached Klw m September 1884 and proved of the 
greatest scientific importance being the first adequate illustra 
tion of the mountain fl ira of that region It contained scarcely 
150 species hut the qeciinins were stltcted with admirable 
judgment and were sufiKient for all purposes It was worked 
out by Sir Jtseph U Ho Aer and Prof D Oliver and the very 
imprrunt results recorded in the twenty first \ >1ume of the 
Journal oi the lannein S cicty I his paper and Ihumsona 
collection will always rank iin >ng the classiial dexuments fir the 
stu ly of the phytogeographv C Central Africa Subsequently 
Mr 1 homsnn sent 1 1 Kew the botamcal fruits of his journey t ) 
the Atlas M unlains and althiugh they contained very few 
previously unknown plants they were none the less instructive 
ns a sample of the flora if ihu comparatively little known part 
of the world Had he preserved ms health Thomson might 
base taken his place in the first rank of botanical explorers Tie 
had acquiretl the rare f.ift of selection m collecting , 1 f knowing 
what ta sceure ind what ti Dej,lect 

W BoilINb HhMsIlV 


Late Neatllnga 

To I AV I observed nests f the hvuie mirtin im lerneath the 
eaves of the clock tower at I amlash Pier, on the south and west 
sides The parents were busy feediiw their young whose cnes I 
heard Surely this is a late date for a migratory iHrd How 
are these nestlings to get across the ocean f Jas Shaw 
Banhead ise^ember 7 


riiL iN^TirurE OF francf 

I N a few weeks, it the end of October, the Institut 
National de hrante is to celebrate its first cen 
tenary Some words concerning its ongin and organi 
sation may be of inteicst at the present moment 
The Institute is the outcome of a pievious scientific 
society, entirely due to individual initiative During the 
first half of the seventeenth century, a few men, between 
whom love of science was 1 firm bond, agreed to meet at 
regular intervals at the house of one of their number, in- 
formally, m order to exchange views, to keep e ich other 
posted up on their various researches, and to make up an 
unconventional assembly of congenud spirits It was 
more of a temporary or intermittent club than a real 
society, as we understand the latter now Ihese men 
were mostly mathem'iticians and physicists- for at that 
time natural science was mm in the werdrn than 
in the san state- and Mersenne, Descartes, Rl-use Pascal, 
Gassendi, are some of them Iheir meetings soon 
attracted public attention, and the great Colbert anxious 
for the development of the arts of peace after the Pyrenees 
treaty had put an end to the war, considered them as 
bemg of sufiicient importance and utility to take an 
interest m them, and to support the incipient soaety 
ofifiaaDy 

Colbert even made out a fiill plan of what was to be 
realised 300 years later what he organised was a body 
kA saenbfic men who were to meet at regular ratervals,. 
and were divided into three classes— historical scholars, 
literary men, and, finally, scientific men The private 
loam of matfaematicians and pbysictsts grew into the 
Acadftnie des Saencet, and each of the three academies 
met separately m the BfUtothfique du Rol at Colbert’s, 
own reiidaace. The king, as a sign of hii approval,, 
gave some money for expenmeat s , and tome pentioas 
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Among the members (no one knows how they were 
appointed) were Huyghens, Manotte, Pecquet, Picard, 
Robertval The Academy of Saences, the Acaddmte 
]< ran^se, and the Acaddmie des Inscnptions et Mddailles 
thus lived in harmony, each having its particular pursuits 
The history of these academies would Uke too much 
space , It IS enough to have shown how they originated 
rhcy hied on till the Revolution, when they were 
organised on a new basis, and the Institute cime into 
existence The whole constitution of France being 
altered, that of the academies had also to be changed 
Fhe Institute was founded in 1795 Article 298 of the 
ConsHtutton du 5 Fruchdor, tut 111 (August 23, 1795) 
gave It the mission of “ registering discoveries, and per 
ting arts and sciences, while later laws proiided for 
the details of the scheme, that of the 3 Hruutatrt, an iv , 

} t October 35, 1795 According to this law, the Institut 
National— a new name applied to, practically, an old thing 
— was divided into three classes — scientific (10 sections) , 
moral and political (6 sections) , literary ind artistic 
<8 sections) Bonaparte (3 Plumose, an xi , January 23, 
1803) altered this plan, ind added a fourth class so that 
the Institute compns^ the class of mathematical and 
physical sciences, with 1 1 sections , that of !■ rench 
language and literature (no sections) , that of ancient 
language and literatuie (no sections) and that of fine 
arts (s sections) In 1816, upon the return of monarchy, 
the general plan was respected, but in 1832 a fifth class 
was added that of moral and political sciences, which 
had disappeared in 1803 Those five classes still exist, 
under the names of Viddmie Fran^atsc, Acaddmie des 
Sciences, Acaddmie des Beaux Arts, Acaddmie dcs 
Sciences Morales et Politiques, Academie des Inscnptions 
et Belles Lettres They still dwell in the Palais des 
Quatre Nations on the Seine, where Bonaparte housed 
them in 1805 

At present, the Institute is a society of men of emin 
ence, divided into five distinct sub societies, or academies, . 
each member being at the same time and as a matter of 
course, member of this or that particular academy and 
of the Institute as a whole £ach academy has its | 
definite purpose, and meets each week on fixed and | 
different days , the Institute, as a whole, meets once a 
)ear, in October I 

As a whole, the Institute is regulated by a committee 
of delegates, elected by, and in, the five academies, while 
each a^emy has its own president and sccreury 
Two points must be noticed in reference to the 
academies The one is that the Acaddmie dc Meddcine 
has nothmg at all to do with the Institute , it is a separate 
society (of medical men only) quite distinct, without the 
slightest relationship to any of the above mentioned 
academies, or to the Institute The other is that there is 
no connecuon whatever between the Institute or academies 
which make up the Institute, and the title of Offiaer 
d’Acaddmic To be Officier d’ Acaddmie is to have re 
ceived from the D^rtment of Public Instruction a 
siiecuU decoration (of the Palmes Acaddmques) which is, 
theoretically at least, more speciaUy destined to persons 
who serve the cause of educabon and instruction The 
Officiers d’ Acaddmie are thousands in number , they 
have nothing at all to do with the Academies 
Now, as to the membership of the latter 
New members are always elected by the members of 
each academy A man < onsiders himself as eligible for 
such or such academy , all he has to do, when a vacancy 
occurs m the academy or in the section to which he 
should belong, considering his previous work, is to 
declare himself a candiwe by a lener addrased 
to the president of the latter, and to prepare a 
parnffolet u) which he gives the list of his scientific or 
literary titles, of his works, of hw researches or dis 
covenea of the functions he has oceupied, &c , and this 
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pamphlet he sends or carries to each of the members of 
the academy It is customary for every candidate to pay 
a visit to each of the latter, and then he waits for the re 
suit , in the meantime canvassing, in order to secure this 
or that member's vote when things do not seem to nm 
smoothly A very amusing book might be written of 
the anecdotes which ore current upon the devices sug 
gested to the candidates by what is called the “ green 
fever,” la fih re verte, the fever which takes hold of a man 
anxious to wear the green laced uniform which the 
members of the Institute wear upon official occasions 
But such a book could be published only after the death 
of the author and of those concerned (jenerally speak 
ing however, the Acaddmie des Sciences would am 
tribute little to the making of this book Each election 
must be approved by the President of the Republic, 
ind IS approved as a matter of course Each member 
receives i small tndemntld of /60 a year 
Each academy has a limited number of members, but 
in most academies there are different classes of member 
ship 1 he Acaddmie I ranqaise, for literary men, com 
prises 40 immortals all told, one of whom is perjpetual 
(life) secretary It has no associates nor corresponding 
I members and while the members have little or nothing 
I to do as members, save the preparation of a dictionary, 
and examining works which compete for various pnzes, it is 
I the custom for each new member to deliver a very elabo 
rate speech concerning his predecessor, and one of the 
members answers this dtscours de rlctphon by a speech 
' concerning the works of the new comer 

The Acaddmie des Inscriptions et Belles Lettres, for 
men who deal specially with history, comprises 40 
members (of whom one is life secretary) 10 free members 
8 foreign associates, 30 foreign and 30 national corre 
spondmg members Among the foreign associates are 
Prof Max Muller, Sir Henry Rawlinson, W Stokes 
among foreign corresponding members Mr R S Poole, 
SirJ lians M A Neubaucr, Sir £ M Thompson 
Ine Academie des Beaux Arts is divided into five 
sections (painting, sculpture, architecture engraving, 
music), and cnmpnses 41 members (one of whom is life 
secretary) There arc besides i o free members, i o foreign 
associates, ind 50 correspondents Among the associates 
are Sir J E Millais, Sir F Leighton Mr Alma Tadema 
among the corresponding members. Prof H Herkomer, 
Sir E Burnt Jones, Mr Waterhouse, Mi R W Macbeth 
rhe Acaddmie des Sciences Morales et Politiques is 
divided into hve sections (philosophy, morals, law, political 
economy, history), and comprises 40 members (of whom 
one IS life secretary), 16 free members, 6 foreign associates, 
48 corresponding members Among the foreign associates 
are Right Hon W E Gladstone and Mr Henry Reeve , 
Mr Robert hlint. Right Hon J Bryce, Sir Fredk Pollock, 
Right Hon G J Goschen, Biwop Stubbs, and Mr 
Lecky aie corresponding members 
Last, but by no means least, comes the Acaddmie des 
Sciences,which certainly exerts the largest influence, and 
IS the most highly considered in public opmion Divided 
into eleven sections, it compnses 68 members (of whom 
two are life secretaries), 10 free members, 8 foreign as 
socuites, 100 corresponding members Lord Kelvin, Sir 
Joseph Lister, and Dr E Frankbnd are among the asso- 
ewtes The Bntish Correspondants are as follows — 
Mathematical sciences— geometry Prof J J Sylvester, 
Rev Prof Salmon , astronomy Dr J R Hind, Mr 
Norman Lockyer, Dr W Huggms , geography and 
navigation bir George Henry Richards , general 
physics Sir G G Stokes, Lord Rayleigh Aysical 
sciences — chemistry Prof A W Williamson, Sir Henry 
Roscoe, Prof W Ramsay, mineralogy Dr J PreSt 
wiefa. Sir A Geikie , botany Sir Joseph D Hotdeer, Dr 
Maxwell Masters , rural economy $ur J B Lai^ Sir 
J H Gilbert , anatomy and xoowgy Sir W Flower , 
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medicine and lurgery bir James Paget Prof Huxley 
was a corresponding member also 

Each academy has more or less money leA to it in 
order to distribute pnxes for different sumect matters 
the Acaddmie des Sciences and Acaddmie r ran^aise are 
the nchest The Duke dAumale has agreed to lei\e 
the splendid residence of Chantilly, with the books and 
collections it contains to the Institute, and this handsome 
gift IS accompanied by a sum of money to help to keep 
the castle in good order It is estimated that all paid 
the Institute will be loo^ooo francs richer each year for 
this gift 

English corresponding members and associates will 
have a good opportunity of visiting the fine chateau of 
Chantilly, for on October a6 the Duke opens the doors 
to all members of the Institute ind bids them welcome 
The celebration of the centenary to which all members of 
each Academy, <dl < orresponding members and associates 
in ever) country have been or are being invited will 
last four days The programme has l^n given in 
Naturl (August 8) in full I he only new feature I 
can introduce is the programme of the afternoon per 
formance at the ComdJie Frin^aise where the best 
actors of the best theatre in I rince will play Les Iforues 
(Corneille) Ln remmei Smantu (Molidre), ind recite a 
piece of poetry by bully Prudhomme The railwiy 
fares will be i^ueed 50 per cent for all foreigneis 
invited 

All may be sure to receive a hearty welcome If the 
Institut de 1< ranee does not contain all our best men 
in the different departments of knowledge or art it con 
tains only men ot recognised authority They are men 
whose aims are noble and their feelings can but be most 
cordial towards those whose aims are the some towards 
their fellow workers whatever language they speak what 
ever country they come from towards all whose woik and 
character are high enough to have secured for them the 
highest recognition French science can award 

Henry de Vark n\ 


TH& IPSUJCH MCFTING Oh THE BRITtSH\ 
ASSOCIATION 

^OMING after the Oxford yetr themeetmgat Ipswich 
^ IS in numbers a comparatively small one but from 
a scientific point of view everything augurs well Ihc 
papers promise to be of more than usual interest, and 
are so numerous that most of the Sections will have to 
sit early and late in order to get through all the work 
before them 

We have previously referred at some length to the 
work proposM for Sections A B C, D, G, and H 
Section D is this year reserved entirely to zoology and 
animal physiology, under the presidency of Prof W A 
Heidman 

Prof A C Haddon will read a paper on the exploration 
of the isles of the Pacific Dr Bashford Deane, of New 
York IS to read two papers -one on an apparatus for 
catchmg oyster spat the other on the ganoids of North 
America Prof McIntosh will open a discussion on 
British fisheries A paper will be read by the Rev T R R 
Stebbing, on zoolimcal nomencUtuie and pubhcation 
Speaal interest is Tikdy to be taken in a paper by the 
President and Prof Boyce on the subjea of oysters and 
typhoid, by those who propose to join in the excursion 
to the Colne Oyster Fiueiy (Colchester), which has just 
lieen added to t)ie programme for Wedneydav It is | 
intended t6 make a large use of the lantern for illustrating j 
papers in the SecUon 1 

The provisional programme in Section E (Geography) | 
makes it evident tnat the Section is, as UHial, to be a | 
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popular one After the address of the President, Mr 
H j Mackinder an account will be given by Mr H S 
Cowper of a journey over Tarhuna and Ghanan in 
Tripoli and Mr J Batalka Reis will discuss how to 
consider and write the history of the discovery of the 
world On Friday the papers will be given by Mr C E 
Borchgrevink describing his voyage to the Antarctic 
Sea by Mr H N Dickson on oceanographical research 
in the North bea by Mr W B Blaiue on the cosmo 
sphere and by Mi John Dodd on Formosa On Mon 
day Mr L ( Kavcnstcin will present a report on the 
climate of tropical Aftic 1 and there will be papers by 
Ml (» I- bcott Llliot on Kuwenzon and Fast Afhca ; by 
Captain S L Hinde on the Congo State by Mr J TP 
keatly on the port of the Upper Nile in relation to the 
highways of commerce and by Mr J L Myres, on the 
maps of Herodotus On Tuesday Mr Weston will 
deal with the New Zealand Alps, and Mr J L Myres 
with Asia Minor whilst Mr A Trevor Battye will give 
an account of Kolguev 

In Section !• (1 conomic Science and Statistics) over 
which Mr L L Irue presides bimetallism appears early 
on the scene the iirangement being to devote hnday 
morning to a monetary discussion in which represen 
tativesof the Bimit ill c 1 eague and of the ( old Standard 
Defence Associatu n and othcis are expected to take 
part Monday will be given up to a discussion on the 
state of agriculture on which question Captain E G 
Irctymin VI I will lead a paper from the landlords 
piint of view and Mr Herman Hiddcll one from the 
tenant s point of v lew 1 his discussion has unfortunately 
been fixed for the same day as the discussion on the 
rel ition of chemistry to agriculture in Section B but it 
IS hoped that by an arrangement of the houis the two 
d scusstons may not 1 1 isli ( )ther contributions in Section 
F will be by Mr H W Wolff on land banks Mr H 
Moore on cooperation in agriculture Mr F Cannan, 
on population Mr H Higgs, on the climbing ratio , 
ind Kev Frome Wilkinson on the State and the 
labourer 

In Section H (Anthropology), in which Prof W M 
Flinders 1 etrie presides ethnology is to play a prominent 
part The Section w II therefore feel all the more the 
absence of Mi L W Brabrook who is unable to come to 
Ipswich on account of the very sad bereavement he has so 
recently suffered It has been arranged that the Section 
shall sit each morning till 13 50 or i and then reassemble 
at 3 on each day except Saturday for a letture 
illustrated by the 1 intcin 

Botany is sitting for the first time as a distinct Section 
(K) under the presidency of Mr W T Thiselton Dyer 
Amongst the papers will be one on Sporangia by Prof 
F O Bower Dr D H Scott will speu on fossil 
botany, with special reference to the researches of the late 
Prof Williamson A paper on fossil botany will also be 
read by Prof Solms Laubach of Strasbourg Prof E C 
Hansen of Copenhagen, promises a paper on the vana 
tion of yeast cells and Mr A C Seward one on the 
Wealden Flora Amonnt other foreign botanists attend 
ing the meeung is Dr T M Treub, of Java A special 
botanical excursion not figuring as one of the regular 
excursions, is being arranged 


le mvitation to our suity & _ , - 

siicieiK lowD, and thus to recall the agreeable memories of the 
umilar fcveur which your predeeeaasn conferred on the Atioeia 
lion forty fou years sgi 

In the next idaca 1 feel it my duty to say a few words on the 
great loss whni science hM recently sustained— the death of 
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the Right Hon ThomM Ileniy Huzlejr It u unnecewry for 
me to enhuM, m the pretence of to many to whom hit per 
vmality was known upon his charm in socluand domestic lift. , 
but upon the debt which the Association owes to him for the 
assistance which he rendered in the promotion oi science I can 
not well be silent Huxley was pre emmently qualified to assist 
in sweeping away the obstruction by dogmatic authority which 
in the early da]n of the Aasocuition fettered pra|pess in certam 
Imnches of science I'or whilst he was an eminent leader in 
biological research his intellectual power, hu un|,mal and 
intrepid mind, his vii^rous and masculine English, made him a 
wntir who explained the deepest submt with transparent clear 
ness And as a speaker his luad and forcible style was adorned 
with ample and effective illustration in the lecture roc m , slid 
his ener^ and wealth of argument m a more public arena largely 
helped to win the battle of evolution, and to secure for us the 
right to du«nss questions of religion and science without fear and 
without favour 

It may I think interest you to learn that Huxley first made 
the scquaintance of lyndsll «t the meetmf, of the Association 
held in this town in 1851 

About forty six years ago I first began to attend the meetings 
if the Bntidi Association and I was elected one of your (,eneral 
secretaries about twenty five years ago 

It IS not unfitting, therefire that I should recall 1 1 your 
minds the conditions under which science was iwrsued at the 
formation of the Assicialiun as well os the very remarkable 
|X>sition which the Assceiation has occupied in relation to science 
in this countty 

Between the end of the sixteenth century and the early part of 
the present century seieral societies had been create 1 to develop 
vari ms branches of science Some of these societies were es 
tal lished m London, and others in important provincial centres 

In 1831 m the absence of railways commumcation between 
different parts of the country was slow and difficult Science was 
therefore localised , and in addition to the universities in h imland 
Scotland and Ireland the towns of Birmingham Manchester 
1 lyinuuth and York each maintamed an important nucleus of 
saentific research 

OmoiN 01 iHB Briiish Associaiion 

Under these Kxial c inditions the British Assocuitioo was 
founded in September 1831 

The geneial idea of its formation was derived from a migratory 
society which had been previously formed m (jermany but 
whilst the tierman society met for the special occasion on which 
It was summoned, and then dissolved, the basis of the Bntish 
^Vssociation was continuity 

The obiects of the founders of the Bntish Association were 
enunciated in their earliest rules to be — 

"To give a stronger impulse and a more systematic direction 
to scientific uiquiry , to promote the intercourse of those who 
cultivated science in different parts of the Bntish h mpire with 
one another, and with foreign philosophers , to obtain a more 
Kcneral attention to the obiects of science, and a removal of any 
disadvantages of a public kind which impede its progress 

Thus the Bntish Association fur the Advancement of Saence 
based its utihty upon the opportumty it aflforded for combina 

Th^^ meeting of the Association was held at York with 353 

As an evidence of the want which the Asaocution supplied. 
It may be mentioned that at the second meeting, which was 
held at Oxfixd, the number of members was 435 The thud 
meeting, at Cambridge, numbered over 900 members and at 
the meeting at Edtnbiirgh m 1834 there were present 1398 
members 

At Its third meeting, which was held at Cambndge in 1833, 
the Association, Ihrau^ the influence it had already oequuM, 
induced the Csovemmcnt to grant a stun of £y!a for the redne 
tioo of the astronomical obsmvatums of Body And at the same 
meeting the General Committee commenced to appropriate to 
Bcieiitilic research the sorplus from the anbscnptioiis of its mem 
hers. The committees on each branch of science were desired 
" to sdeet definite and important objects M seieace, which tbw 
may thuik most fit to be advanced by an apphcation of the fonw 
of the society, either m compensatioa fur aiiov, or in detaymg 
the expanse of apparatus, or otherwise, ■***«*£ ifctv reasons for 
thsfe sMeetion, and, when they may tUnk proper, des^piatiag 
immdnah to nndertake the desired investigations.** 


The several proposals were submitted to the Committee of 
RecommtndaUons, whose approval was necessary before they 
could be passed by the Oenend Committee The relations 
then laid down still guide the Association in the distnoution of 
Its grants At that early meeting the Association was enabled 
to apply £(too to these omects. 

I have always wondered at the foresight of the framers of the 
constitution of the Bntish AnocuUion the most remarkable 
feature of which is the lightness of the tie which holds it 
together It is nut bound ^ any complex central organisation 
It consists of a federation of Sections whose youth and energy 
are yearly renewed by a succession of presidents and vict 
prestdenis, whilst m each Section somt conUnuity of action is 
secured by the Itas movable lecretanes 

The governing body is the General Committee the members 
of whidi are selected for their saentific work but their con 
trolhng power is tempered by the law that all changes of rules, 
or of constitution should be submitted to and receive the 
approval of the CommittLC of Recommendations This com 
mittee may le described as an ideal Secind Chamber It 
consists of the most experienced members of the Assocmtion 
The admimstration of the Assocmtion in the intervil between 
annuil meetings 11 earned on I y the Council on executive body , 
who^e duty it is to complete the work of the annual meeting (a) 
by the puWieatnn (f its proceedings, (/) liy giving efleet to 
resolutions psssed by the General Committee {() it also 
appoints the 1 ocal Committee and organises the ftrtontul if 
each Section for the next meeting 
I believe tint one of the secrets of the long e nlinued success 
and vitality f the Bntish Asseculiun lies m this purely demi 
cralic constituuon combined with the compulsory caraful 
consideration whiih must be given to su^esteil oi^nm changes 
The AssiKMtir n is now m the sixty hith year if its existem e 
In Its irigm it msited the philost jihical sicieties dispersed 
throughout Gnat Bntain to umte m a co operative union 
Within ncent years it has endeavoured to consolidate that 

At the present time almost ill import int local scientific 
societies scattered throughout the country, some sudy su m 
number are in correspondence with the Assocmtion Then 
delegates hold annual conferences at our meetings The Associ 
ation has thus extended the sphere 1 f its acti m it places the 
members of the I xal societies engaged in scientific work in re 
lation with each other and brings them into cc operation with 
members of the \ssocmtion and with others engas^ in original 
mvestigitions, and the papers which themdividuaTsoaeties pub 
lish annually are cat-dogued in our Report Thus by degrees a 
imtumal catalogue will M formed of the seientifie work of these 

The Assocmtion has, moreover, shown that its scope m cu 
terminous with the Bntish h ropire by holding one of its annual 
meetings at Montreal, and we are hkely soon to hold a meetmg 
in Toronto 


Ifae Asaocmtion, at da first meeting, began its work by 
imtmting a series of reports upon the then condition of the 
several sciences 

A rapid glance at some of these reports svill not only show the 
enormous stndes which have been made since 1831 in the in 
vestintion of fimta to elucidate the laws of nature, but k nmy 
afford a slight insight into the unpediments offered to the p rogre ss 
of investigation ny the mental condition of the commnmty, 
which has been for so long satisfied t 


„ Thu habit of m , 

two instances selected from the early leporU mode t. .. 
Assocmtion The first u afforded by tlw report made in 1833, 
by Mr Lubbock, on “Tidefc” 

Thm was a subject neoessoiriy of importance to Engtand as a 
dominant power at sea. But m En^and records of the tides 
had only recently been cnmmanrrd at the dockyards of 
Woolwich, Sbeernhss, Fortassaath, and Plymouth, on the re 
quest of the Royal Sooety, and no mfonnatkm hod been odleeted 
upon tire tides on the coasts of Somlau^ and Irabuid 
The Bntidi Associatioti may foel pride m the foot that withm 
three years of its meeption, vis pT >>34, R had mdaoed the 
Coipotation of Liverpool to establish two tide gauges, and the 
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Ooxerament to underuke tidal observations at 500 stations on 
the coasts of Bntain 

Another cognate instance is exemplified ^a paper read at the 
second meeting, in 183a, upon the State of Naval ArchitectnrL 
in Great Bntaui The author contrasts the extreme perfection 
<rf the carpentry of the internal fittiim of the vessels with the 
remarkable defiaency of mathematical theory in the aibustmcnt 
of the external form of vesMls, and suggests the btnent of the 
apphcation of refined analysu to the vanons pracUcal problems 
which ought to mterest shipbuildirs — problems of capacity, of 
displacement of stowaM, of velocity, of pitching and rolling of 
masting, of the effects of sails and of the resistance of flmds . and 
moreover suggests that large scale experiments should he nude 
by Government, to afford the necessary data for calculation 

Indeed when we coiuuder how c mplitUy the whole habit of 
mind of the populations of the Western world hss been changed, 
since the beginning of the century, from willing acceptance of 
authority as a rule of life to a umversal spirit of inqmry and ex 
iienmental investigation is it not pir bable that thu rapid change 
luu arisen firom society haiing been sbrred to its foundations by 
the causes and consequences of the hrench Revolution ? 

One of the earliest practical results of this awakening in France 
was the conviction that the basis of scientific research lay in the 
accuracy of the standards by which olservations ct old lx, com 
oared and the following principles wen. laid down as a basis 
for theu measurements of length weight and capacity vtr (1) 
that the unit of hnear measure applied to matter in its three 
firms of extensim viz length breadth ondthiikness should 
be the standard of measures of length, surface and solidity (a) 
that the cubie contents of the linear measure in decimetres of 
pure water at the temperature of its greatest density should 
furmsh at once the standard weight and the measure of catwuty • 
The metric system did not come int full operation in France till 
1840 and It is n »w ailopted bj all e luntnes on the continent of 
Furope except Kussii 

The standards of length which were accesnble in Gnat Britain 
at the formatien of the Association were the Ivtiamentary 
standard yard lodged in the Houses of 1 arliament (which was 
destroyed in 1834 in the fire which burned the Houses of I arlia 
ment) the Riyal Astronomical Society s standard, and the 
10 foot lar if the Ordnance Survey 

The first two were aasumeil to aflord exact measurements at a 
gistn temperature The Ordnance bar was ft rmed of two bars 
on the principle of a compensaUng pendulum and atf irded 
measurements independent of temperature btondard Ixirs were 
also disseminated throughout the ci untry, n possession of the 
corporations of various towns 

rhe Bntish Association early recognised the importance if 
umformity m the record of scientific ficts as well as the necessity 
for an method of compannf, standards and fir leniying 
differences between instruments an I apparatus required by 
sanous observers pursuing similar lines of investigation At iti 
meeting at bdmburgh in iSm it caused a comparison to lie made 
between the standarobarat Aberdeen constructed by Trou^hton 
and the standaru of the Royal \strinomical Soaisty, and re 
ported that the scale “ was exceedingly wrell finished , it was 
about zhtb of an inch shorter than the 5 foet of the Royal 
Astronomical Society s scale, but it was evident that a great 
number of minute yet important circumstances havfe hitherto 
been neglected in the formation of such scales, ivithout an 
attention to which they cannot be expected to aecord with that 
degree of accuracy which the present state of sctence demands 
bucisequently at the meeting at Newcastle in 1863 the Assoew 
(ion araxanted a eommiUee to repirt on the best means of 
liroviding for a uniformity of weights and measures with 
reference to the mterests of science Ihis committee recom 
mended the metnc deamal system — a recormnendation which 
has been endorsed by a commiuee of the House of Commons in 
the lost session of last Farliament 

Bntish initrament makers bad been long conspicuous for 
accuracy of workmanship Indeed in the eighteenth cenluiy 
practical astronomy had been mainly m the hands of Bntish 
observers , fur although the mathematietaiii of France and other 
eountnes oa the cwtiiient of Furope were occupying the fore 
most place m mathematical invcstigatioa, means pf astronomuxd 
^KTvation had boen famished almost exduiiv^ by Fnglish 

t ThsktraHthsvetalMiiraluloBnuiuaaar purs water st Us msximnm 
dsosiqr sod u di^iy has thas thcTltie was fauwiilad to bs, via one cable 
ncMCn^The wei|iu ef a eubte decuaette at pure water Is 1 oeoet) 
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The sectors, quadrants and circles of Romsden, Bird, and 
Cary were mimitable by conunental workmen 
But the accuracy of the mathematical instrument maker had 
not penetrated mto the engineer t workshop And the foundation 
of the Bntish Associati n was coincident with a rapid devehip 
ment f mechamcal ap|ilumees 

At that tune a good workmin had done well if the diaft he 
was tumuig, or the c^Iind r he was bonng, ' was right to the 
Viiid of on inch Fbu, w-is m fact, a degree of accuracy as fine 
as the eye could usually distinguish 
Few mechanics Iiad any distinct knowledge of the method to 
be pursued fir ut tsining accuracy , nor indeed, had practical 
men sufficiently sppreciited either the unmenie impottance or 
the comparative fiicility of its acquisition 
The accuracy of workmanship essential to this development of 
meihamcal progress required very precise measurements of 
length to which reference e uld be easily made No such 
standards were then -ivulable for the workshops But a httle 
befi re 1830 s young workman named Joreph Wmtworth realised 
that the Ixuus of accuracy in machinery was the makuig of a true 
plane 1 he idea occurred I him that this could only be secured 
by m-iking three indrnen lent plane surfaces if each of these 
a mid lift the ther they 1 lust lie (ilanes anil they must lie true 
The true ] isne rendered possible a degree of accuracy Iieyond 
the wil lest druinis cf his contemporaries in the construction of 
the lathe and the planing machine, which are used m the 
manufiicture of all t Is 

Hisnexlslepwisl inir lure an exact system of measurement, 
generilly ipplicsble in the wirkshop 


any irdinary j. rocess uf measurement but in fitting them into 
the hole the difference between the larger and the sm slier is 
felt imroedistely by the gmter ease with which the smaller 
ne fit In this way a child can tell which is the hrger if 
tw eylin Itrs diflering m thickness by no more than fzVvth of 
on inch 

Standard gauges consisting uf hollow cylinders with plugs to 
hi I ut diflermg m diameter ly the s^th or the Tsissth of an 
inch were given to his aoikmen, with the result that a degree 
of aeeuruy inc ineeiv it le to the ordinary mind became the rule 
of the shop 

To render the c instructi n of accurate gauges possible Whit 
worth kvised his messunng machine in which the movement 
was effeeted by a screw by this means the distance between 
two true pKnes migl I be measured to the one millionth of an 


every machine shop Vnd not only is the Ktest form of steam 
engine in the aeeuracy ef its workmanship little behind the 
chron nneter of the sriy 1 art of the century but the accuracy 
in the construction of expenmental apparatus which has thus 
been introduced has ren lered possible recent advances in many 
lines of research 

Loid Kelvin said in his Fresldentuil Address at Ldinbuigh, 
** Nearly all the grandest duicoi enes of science have been but 
the rewards of accurate measurement and pauent long continued 
labour in the sifting of numeneal letulu The discovery of 
aig m for which I ord Kxyleigh and Frof Ramsay have been 
awarded the Hxlgkin inze by the bmithsonian Institution, 
affords a pregnant illustration of the truth of this remark 
Indeed, the provision of xecuiate standards not only of length, 
but of weight capacity tempanture, force, and energy, are 
amongst the foundations of scientific investigation 

In 184X the Bntish \ssocuition obtained the opportunity 01 
extending its usefulness in thu direction 

In that year the (.overnment gave up the Royal Observatory 
at Kew, and offered it ti the Royal Society, who deebned u 
But the Bntish Association accepted the charge Their first 
object was to continue Sabine’s vuuable ofaiervatioiis upon the 
vibrations of a pendulum in vanons gases, and to promote pen 
dulum observatioas in different poifa of the world They suMe* 
auentlT extended it into an ohservatory for companng and ven* 
i)ni^ the vanons instrumenU whicK recent discoveries in {faysical 

cbMnwtioiisrS^obMrvatiaas and expmsMfa’w atinM^lme 
elsetncity, and for the study of solar piqrsks. 
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instramenU , m well atfor etandawiiwngend tetting nutramenU, 
not only for initniinent maker*, Uit effMaal^^^ obterrm ^ 

^flbircnt part* erf the world , and abo for training otwerver* 


Its ipe^ object was to promote onginal research and ex 
penditiue was not to be inenrred on apparatus merely intended 
to exhibit the necessary consequence* oT known laws 
The rapid strides in electrical science had attracted attention 
to the measurement of electrical resistances, and in 1859 the 
British Association appointed a special committee to devisr ~ 
standard The standard of resistance proposed by that co 
miltee became the rntrally accepted standard, until the 
quirements of that advancing science led to the adoption of 
international standard 

In 1866 the Meteoroloipcal Department of the Board of 
Trade entered into close relations with the Kew Observatory 
And in 1871 Mr OsMiol transferred £\o 000 ^n trust to 
the Royal Somty for the mainttnance of the Ktw Observatory, 
for the purpose oi assiMing in carrying on mamietical meteoro 
logical, and other [4iysicarob*ervation* The British Assoaation 
tMreupon, after having mamtained this Observatory for nearly 
thirty years, at a total expenditure of about 12 ooo handed 
the Observatory over to the Ko)al Soaety 
The IratutuiuHi of the Bntuh Assocuitinn are a catalogue of 
Its efforts m every branch of science, both to promote expen 
mental research and to facilitate the application of the results to 
the practical uses of life 

But probably the marvellous development in science whieh 
has accompany the hfe history of the Assocutic n will be best 
apprecuted by a bnef allusion to the condition of some of the 
branches of saence in 1831 os compared wi h their present 


(tSOlOlllAI AMI (tKOTRAFHICAI SCIENCK 
Otology 

At the foundation of the Association gee logy was assuming a 
prominent position in science The main features of English 
geology had been illustrated as fer bock as 1821, and among 
the founders of the Bntudi Association, Murchison and Phillips, 
Buckland Sedgwick and C mybeare, Lyell and De bi Beche 
were occupied in investigating the data necessary for perfecting 
a geolomcal ehronology by the detailed observations of the 
vanoos British deposits, and by their co relation with the con 
tinental strata They were thus preparing the way fir those 
huge generelisauons which have laisM geology to the rank c f 
an Inductive saence 

In 1831 the Urdnance maps |iublisbed for the southern coun 
ties had enabled the Oosernment to recognise the importance of 
a geological survey by the ajipombnent of Mr De la Beche to 
affix geological colours to the maps of Devonshire and portions 
of Someiset, Dorset and Cornwall and m 1835, Lyell, Buck 
land and S^wmk induced ihe Cosemment to establish the 
Geological Survey Department not only for promotipg geological 
science but on account of its proctiou beanng on agneulture, 
mming, the makmg of roads rtilways, and canals and on other 
branches of national industry 




Gtography 

The Ordnance Survey appears to have had ili 

potal of the hrench Government to make a 10 

of an arc of the meridian This proposal fell thiotuh at the 
outbreak of the Revolution but the measurement of the base 
for that object was taken as a foundation for a national survey 
In 1831 however, the Ordnance Survw bad only published the 
I inch map for the southern portion of England and the great 
tnangulation of the kingdom was sUll inoomplete 
In 1834 the Bntish Assorution urged upon the Government 
that the advancement of various branches of saence was greatly 
retarded by the want of an accurate map of the whole of the 
British IsIm , and that, consequently, the engmeerand meteoro 
logist, (M agriculturist and the geolo^, were each fettered in 
their scientific investigatioas by the abaence of those accurate 
dau which now lie ready to his hand for the measurement of 
length, of wrfece, and of altitude 
Yet the first decade of the Bntish AssocuUton was cmncident 
with a consMilcnble development of geogr^ihioil research The 
* — n the Govemment the 
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scientific importance of sending the expedibon of Roe* to the 
Antarctic and of hranklin to the Arctic regions We may 
trust tlwt we ate approaching a aolntian of the geegtaphT of the 
North Pole , but the Antarctic regions still present a fi^ for the 
researches of the meteorologut, the gemogist, the biologist, 
and the magnetic observer, which the recent voyage oTM 
Borchmvmk leads us to hope may not long remain unexplored 
In tne same decade the question of on alternative route to- 
India by means of a communication between the Mediterranean 
and the Persian Gulf was also receiving attention, ami m 1835 
the Govemment employed Colonel Chesney to make a survey M 
the Luphrates vall^ in order to ascertain whether that river 
would enable a practicable route to be formed from Iskonderoon, 
or Tnpoh, oppuute Cyprus, to the Persum Gulf His valuaUe 
surveys are not, however, on a suffiaently extensive scale to 
enable an opmion to be formed as to whether a navigable water 
way through Asia Minor is physically practicable, or whether 
the cost of nOablishmg it might not be prohibitive 
The advances of Russia in Central Am have made it impera 
live to proviilt. an easy, rapid and alternative hne of commnm 
cation with our Lastem possessions, so as not to be dependent 
upon the Suez Canal in time of war If a navigation cannot 
be established, a railway between the Mediterranean and the 
Persian Gulf has been shown tnr the recent miestigations of 
Messrs Ilawkshaw and Ilayter following on those of others, to 
be perfectly practicable and easy of accomplishment , such an 
undertaking would not only be of strategical value, but it is 
bebeved it would be commercully remunerative 

Speke and Grant brought befire the Association, at its meet 
ing at Ncwnslle m 1863 their solution of the mysteiy of the 
Nile basin which had puzzled geographers from the days of 
Herodotus and the efbrts of I ivmgstone and Stanley and 
others have opened out to us the interior of Africa I cannot 
refrain here from expressing the deep regret which geologists and 
geographers snd moeed all who sre mterested in the progress of 
discutcry feel at the recent death of Joseph Thomson Hi* 
extensive iccurate, and trustworthy observations added much to 
our knowledge of Vfnea and by his premature death we have 
lost one f Its most competent explorers 

ClIBMlCAl VsiROSOMICAL AND PHYSICAL SCIBNCB 

CluiHtstry 

The report made to the Association on the state of the 
chemical sciences m 1832 says that the efforts of investigator* 
then being directed to determining with accuracy the true 
nature < f the substances which compose the venous products of 
the organic and inoigamc kingdoms, and the exact ratios by 
weight which the different constituents of these substance* bear 
to each other 

But since thxt day the saence of chemistry has far extended 
It* boundaries The Inmer has vanished whieh was supposed to 
separate the products of living oigamsms from the substances of 
which minerals c nsist, or which could be formed in the labora 
tory The number of distinct carbon compounds obtainable 
from organisms has greatly increased , but it is small when com 
pared with the number of such compounds which have been 
artihcutlly formed The methods of analysis have been per 
’ The physical, and especially the optical properties of 


these generalisations would now be stated may probaUy change, 
-ne perhajis by the overthrow or disuse of an ingenious guess 
_ natures workings, but more by that change which is the 
ordinary growth of science— namely, inclusion in some simpler 
and more general view 

In these advances the chemist has called the spectroscope to 
his aid Indeed, the existence of the Bntish Associatioa has 
been practically coterminous with the comparatively newly de 
velopcd science of spectrum aiulysu, for though Newton,* 
Wollaston, Fraunhofer, and kox Talliot had worked at the tub 
jeet long ago, it wax nut till Kirohhoff and Bunsen set a seal on 
the prior tabonrs of btokes. Angstrom, and Balfour Stexrart 
that the spectra of terrestrial element* have been mapped out and 
grouped , that by it* help new elemenU have been discovered, 
IJoaniMs Maim Mata of Kraalsii 

■lioc of Nvatoa who had any hnowM. 

- pnaa Ha not only obatrvtd that tha colourad rays div*r(*d at 
the Prisa, hut that a colourad my did not chanaa in dolour 
madou ihrauch a pnom Hit book nmmmmmtSu ittr tU m 
gotyt ttitrum mMmtrmttum mt hm Prts itiS wit, hoinamc 
to Mavton, and had no ladiitnot npoo fotura dbeovartst 
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and thf(t the ide* hu been niggesied that the vanou^ orders of 
•pectn of the aune element ue due to the existence of the cle 
jjr » — 1 — I.. e therwiie— »t 


But greet as have been the adxances of tenestilal chemistty 
throngh Us assistance, the most stupendous advance which we 
— . , jj ctltstisl direction 


Asirmcitt} 

In the earlier part of thu century, whilst the sidereal universe 
was accessible to investigators, miny problems outside the solir 
system scemid to be unapproachiblc 

At the thud meeting of the Association, at Cambridge in 
1833, Dr Whewell said that astronomy is not only the queen of 
science, but the only perfect stiente which was in so elevated 
a state of flourishing maturity that all that rerruuned was to <Il 
tenmne with the extreme of accuracy the consequences of its 
rules by the profbundest comlinitiins of mathematics the 
magnitude of its data by the minutest scrupulousness of observa 
Uon ” 

But in the previous year vu 183a, Airy, in his report to the 
Association on the progress of astronomy, had pointM out that 
the observations of the planet Uranus could not be united in ' ■ 
eUiptic ortst , a remark which turned the attention of Adams 
the discovery of Neptune In his reimrt on the position of 
optical science in 183a, Brewster suggested that with the assist 
ance of adequate instruments it would be possible to study the 
action of the elements of material bodies upon rays of artihcul 
li^t, and thereby to discover the analogies between their 
ammtiea and those which produce the hxed lines in the spectra 
of the stars , and thus to study the effects of the eombustiins 
which light up the suns of other sWenis 

This idea nas now been realised All the stars which shine 
linghtly enough to impress an image of the spectrum upon a 
photomphic plate have been classified on a chemical basis 
The close connection between stars and nebulae has been dem in 
strated and while on the one hand the modem science of 
thermodynamics has shown that the hypothesis of Kant and I a 
place on stellar formation is no longer tenable inquiry has mdi 
eated that the true explanation of stellar evolution is to be found 
in the gradual condensation of metet ntie particles thus justifying 
the suggestions put forward long ago by Lord Kelvm and Prof 
fait 

We now know that the spectra of many of the terrestrial ele 
ments in the chrom isphere of the sun differ from those fiimiliar 
to us in our laboratones We begin to glean the bet that the 
chromosphenc spectra are similar ti those indicated liy the ab 
sorption going on in the h ittest stars uid I ockyer has not besi 
tatM to affirm that these &cts wiuld indicate that ra those 
localities we are in the presence of the actions of tempemtures 
sufficiently high to break un our chemical elements ml 1 finer 
forms Other students of these phenomena may not agree in 
this view, and poisibly the discrepancies may be due to default 
in our terrestrial chemistry Still I would recall to you that 
Dr Carpenter, in his Presidential Address at Brighton in 1873, 
almost censured the speculations of Frankiand and I ockyer m 
1868 for attnbutmg a certain bright bne in the spectrum of solar 
prommences (which was not identifiable with that of any known 
terrestrul source of light! to a hypothetical new subetance which 
they propoeed to call ‘‘ hebum * beeause “ it had not received 
'ion which, in the case of Crookes search for 
I affiDtded by the actual discovery of the new 


Pkytut 

If we turn to the scienees wlueh are included under phyides, 
the progiesa has been equally marked 
In optical science in 1831, the theory of emission as con 
trasted with the undulatoiy theory of light was still under 


\ouiig, who was the first to expbun the phenomena due to the 
interference of the ravs of light as a consequence of the theory 
of waves, and h lesnel who wed the intensity of light for any 
relative position of the interference waves, both had only 
recently passed away 

Ihe investigations mti the laws which regulate the conduction 
and radmtion of heat t gather with the doctnne of latent and of 

r ;ific heat an I the relati ms of sapour to air had all tended to 
concejition of a matenal heat, or calonc, communicated by 
an actual flow and emivaon 


n earth, but we have 

Lockver that it and othw associated gases are not only found 
with hydrogen in the solar chromoeidiere but that these gases, 
with hydrogen, form a huge percentage of the atmosidienc con 
stltnents of wme of the hottest stars in the heavens 
The qiectroscope has also made us acquainted with the 
motions and even the veloaties of those dutant orba which make 
up the stdeteol umverse It has enabled ns to determine that 
mam star*, single to the eye, ate really doable, and many of the 
conditions of tbeae strange systems have been revealed The 
rate at which matter la moving m solar cyclonea and wmds is 
now fc mili a r to us And I may also add that quite recently this 
wooderiul inatiument has enabled Pred Keeler to verify Clerk 
Maxwell’s theory that the nngs of Saturn consist of a marvellous 
comnany of separate moons— as it were, a e^oft of courtiers 
tevohnng round thau queen— snth velocitKS proporbooed to 
theu dntaoces fiom the planet 
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mments for 


Whewell s report in 1833 on magnetism and electricity shows 
that these branches of science were looked upm as cognate, and 
thst the theory f tw 1 pjiisite electnc fluids was generally 
sccepted 

In magnetism the investigations of Hansteen, Gauss, and 
Weber in hurope and the observations made under the 
Imjerutl Academy of Russia over the vast extent of that 
Umpire h-id estiblishi I the existence of magnetic poles, and bad 
shown thit magnetic disturbances were simultaneous at all the 
stall ns of observui in 

At their ihir 1 meeting the Association urged the Government 
to estsbiish magnetic and meteorological ol^rvatones in Great 
Britain and her i >1 Dies and depenueneies m different parts of 
the earth furnished with I riper instruments constructed on 
umfom tnnciples and with provisions for continued ohietva 
■ Inose places 

:u initiate the valuable sc 

mtensiiy the declinatii... . 

periodical variations t f the magnetic needle which were corned 
cn for several >ear« si numerous selected <tations over the 
surface cf the globe un ler the cbiecbons of Sabine and I efrov 
In hngland systematic and regular observations are still made 
at (ireenwich kew and Slonyhurst For some years post 
similar observations by bith absolute and self recording instru 
ments have ols* been msde at Falmouth close to the nome of 
Robert Were Pox whose name is inseparably connected with 
the early history i f terrestmil magnetism in thu oounby — but 
under such great finam lal difticulties that the contmuance of the 
work IS senously jeojxudised It u to be hoped that means 
may be forthcoming ti carry It on Comishmen mdeed could 
found no more fitting memorial of theu dutinraished country 
man John Couch Adams than by suibibly endowing the mag 
netic observatory m which he took so lively an mterest 

Far more extended observation will be needed before wc can 
hope to have an established theory as to the magnetism of the 
earth We are with lul magnetic observations over a latM part 
of the sou them hemisphere And Prof KUcker s reeent fnvesb 
gallons tell us that the earth seems as it were alive with mag 
netic forces be they due 1 1 electnb currents or to vanabons m 
the state of magnetised matter that the cTisturbances affect not 
imly the diurnal movement of the magnet but that even the 
small part of the secular change which has been ofaserred, and 
which has taken centuries to accomplish is interfered with by 
some slower agency knd, what u more important, he tells ns 
that none of tbeae observations stand as yet npon a firm basit, 
beotuse sUmdaid instruments have not been m accord , ana 
much labour, beyond the power of individual effort, has hitherto 
been required to asceitam whether the relationt between them 

ate constant or i 

In electricity. , 

Aksoeiation was fimndra, . 

electricity and magnetuim at the Royal Institution had begun 
with h» diseovery of magneto electnc mduetton his invesdn 
turn of the laws of electro ehemicsl decomposition, and of the 
mode of eKctrolytical action 

But the practtcel application of our electrical knowledge was 
then Inmtcd to the use of lightning conductors for buiMuigs and 
may mid that the apphcations or Mae 
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tncity to the uie of man have grown up tide by vde with the 
Bntidi AMociattoii 

One of the fint practical appbcatuma of haraday ^ ducovenet 
wot m the depoattum of metals and electro plating whuE ha* 
developed into a lar« fanmch of national induatr^ and the 
dishomating efiect of the electric arc, for the reduction of ores, 
ind in other piocetiea ii daily obtaining a wider extension 

But probably the application of electricity which is tending to 
produce the greatest change in our mental, and even miten'il 
condition, is the electrm telegraph and its sister the telefdione 
By their agency not only do we learn, almost at the time of their 
occurrence the events which are happening in distant parts of 
the world but thev are estabhshing a commumty of thought and 
feeling between all the nations of the world which is influencing 
their altitude towards each other and, we may hope may tend 
to weld them more and mure into one &mily 

The electiic telegratE was introduced expenmenully in tier 
many in 1833, two years after the formation of the Assocutti >n 
It svas mode a commercial success by Cooke and Wheatsi ne in 
England, whose first attempts at telegrwhy were made on the 
hne from T uston to Camden fiwn in 1837, and on the line from 
Paddington to West Drayton in 1838 

The submarine telegraiih ti Amenca, conceived in 1856, 
became a practical reihty in 1861 through the c mmerasl 
energy of Cyrus I iild and Pender sided by the mechanical skill 
of I otimcr Clark Cooch and others, and the scientihc gemtis 
of Lord Kclvm The kn iwledge of electncitv gained by means 
of its applicattun ti the telegraph laigely assisted the extension 
of Its utiuty in other directions 

The electric li^t gives in its incandescent form, a 1 ery perfect 
h}gienie light Where risers are at hand the eleetncal trans 
musion of power snil drive railway trams and factories e< nom 
leally and might enable each artisan to convert his roim into a 
workstuni and thus assist in reatonng to the laht unng man 
some ( f the mdividuality whieh the faetory has tendeil to 
destr ly 

In 1843 J'>u''s described his expenments for determining ihe 
tnechamcal equivalent of heat But it was not until the meeting 
at Oxford in 1847 that he fully developed the law of the cm 
servation of eiier^ which m conjunction with Newtons law 
of the lonscrvatiun of inonienturo and Dalton s hw of the 
conservation of chemtcil elements constitutes a com|>lete 
mechanical foundation for physical science 

Who at the foundation of the Association, woul I have 
bebeved some far seemgphdosopher if he had foretold that the 
spectroscope would aiwyse the constituents of the sun and 
measure the motions c f the stars that we should liquefy -ur 
and utilise temperalutes approaching to the absolute seto for 
experimental research , that like the magician in the ‘ Arabuin 
Nights, we should annihilate distance by means of the electru. 
telegraph and the telephone that we should illummale lur 
largest buddings instantaneously, with the clearness of d ly by 
means of Ihe electne current that by the electric transmission 
of power we should be able t j utilise the Palls of Niagara to 
work factories at distant places that we should extract metals 
from the crust of the earth ly the same electrical agency to 
which, in some cases, their depniuon bos been attributed? 

These discovenes and their apjdicatioas haie been brought to 
their present condition by the researches of a long line of scien 
tific expfortrs, such as Dalton Joule, Maxwell, Helmholtx, Herx, 
Kelvin, and Rayleigh aided by vast strides made m mechanical 
skill But what 1^1 our successors be discussing sixty years 
hence ? How little do we yet know of the vibrations which 
communicate light and heat ' Par as we have advanced m the 
applieation of dectncity to the uses of life we know but little | 
even yet of its real nature We are only on the threshold of 
the knowledge of molecular action, or of the constitution of tbi 
all pervading ither, Newton, at the end of the seventeenth 
century, in his prefisce to the ‘‘Pnncipia, says 'I have 
deduCM the motions of the planets bw mathematical leascmii^ 
from forces , and I would that we could derive the other pheno 
mena of nature from mechanical ptumples by the same mode 
of reasoning For miny things move me, so that I somewhat 
snspect that all such may depend on certain forces by which the 
particles of bodies, through causes not yet known, are either 
urged towards each other according to regular figures, or are 
repelled and recede from each other 1 and these foices being 
unknown, philoaopber, have hitlwtto made their attempu on 
nature m vain.** 

In 1848 Faraday remarked *' How rapidly the knowledge 
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of molecular forces grows upon us, and how strikingly every 
investigation tends to develop more and more their importance * 

‘A few years ago magnetism was an occult force, afiecting 
only a few bodies , now it u found to mfluence all bodies, and 
to powess the most intimate relation with electncity, heat, 
chemical action, light, crystallisation , and through it the forces 
concerned in cohesion We msy feel encouraged to con 
tinuous labours, hoping to bring it into a bond of union with 
gravity itself 

But It IS only withm the last few years that we have begun to 
realise that electncity is closely connected with the vibimtions 
which cause heat and bght, and winch seem to pervade all space 
—vibrations which may be termed the \ nee of the Creator call 
tnc to each atom and to each cell of protoplasm to fall mto its 
ordained position each os it were, a musical note in the har 
monious symphony which we udl the universe 

Metterelog} 

At the first meeting, in 1831, 1 rof James D Porbes was 
requested to draw up a report on the State of Meteorological 
Science m the gr lund that this science is more in want than any 
other of that system itic direction which it is one great object oi 
the Association lu (,ive 

I rtf Porbes maile his first report in 1832 anl i subsequent 
report in 1840 Ihe systematic recorls now kept in various 
ports of the world of barometric pressure of solar heal, of the 
temperature and nhysical conditions of the atmosphere at various 
altitudes, of the neat of the ground at various depths of the 
rainfidl of the prevalence of winds and the gradual elucidation 
not only of the laws which regulate the movements of eyclones 
and storms but if the influences which are exercised bv the 
sun and byeleclniity and magnelism nut inly upon atmosphene 
conditions but upon health and vitality are gradually approx 
imiting meteurology to the positi in i f an exact science 

Pnglanl took the lead in riinfall observations Mr G J 
ns orgamsed the Bntish Rainfall bystem in i860 with 178 
bservtrs a system which until 1876 received the help of the 
Bntish Assuciatiin Now Mr Symons himself conducts it, 
iwsted I y more than 3000 observers and these volunteers not 
only maki the Ijservationg but defray the es|iense of their 
reduction and publication In foreign c untnes this w ork is done 

by (i< vemment ofheers at the public e 1st 

At the present time a very large number of rain gauges are in 
doily use through lut the world The British Islands have more 
than 3000 and India and the United States have nearly as many , 
1 ranee and C.trmony are not fat behind , Australia probably has 
more— indeed, one colony alone, New bouth Wales has more 
than 1100 

The storm wominn now issued under the excellent systematic 
orgamsatioD of the Meteorological Committee may be said to 
have had their origin m the ternble storm which bn ke over the 
Block Sea during the Crimean War on November 27 1855 
I everner traccfl the progress of that storm and seeing how ils 
path could have been reported in advance by the eleitnc tele 
graph, he proposed to establish observing stations whmh should 
report to the coasts the probabdity of the occurrence of a storm 
I everner communicated with Airy, and the Government autho 
rued Admiral litxKoyto make tentative arrangements in thu 
country The idea was also adt^ed on the continent and now 
there are few civilised countries north or south of the equator 
without a system of storm warning * 

Biological Siienck 

The earliest Reports of the Association which bear cm the 
biological sciences were those relating to botany 

In 1831 the controversy was yet unsetllul between the 
advaniages of the I mnean, or Aruficial system, as contrasted 
with the Natural system of classiiication Histology, morpho 
logy, and physiological botany, even if born, were in their 
ciw mftmey 

Our records show that von Mohl noted cell division m I^S, 
the presence of chlorophyll corpuscles m 1837, and he Snk 
desenped protoplasm m 1846 
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Vut M hkve been the advances of ^ytiolo^l botany since 
that time, moch of its fundamental ^nciples remain to be 
worked out, and I trust that the esublishment, for the first Ume, 
of a Krmanent Section for botany at the pr^nt meeting wilt 
lead the Association to lake a more prominent part than it has 
hitherto done in the further deielopment of this branch of 
tnological saence 

Animal Physiology 

In 1831 Cuiier, who dunng the previous generation had, by 
the collation of facts followed by careful inducbve reasoning, 
established the plan on which each animal is constructed, was 
approaching the termination of his long and useful life He 
di^ in 183a , but in 1831 Richard Owen was just commencing 
his anatomical investigations and his brilliant contributions to 
pakeuntology 

The impulse which their labours gave to biological science 
was reflected in numerous repirts and communications, by 
Owen and others, throughout the tsrly decades of the British 
Assonation, until Harwin propounded a theory of evolution 
which commanded the general assent of the scientific world 
tor this theory was not ibsolutelj new But just as Cuvier hail 
shown thit esch bone in the fabric of an animal aflords a clue 
to the shajie and structure of the animal, so Darwin brought 
harmony int i scattered facts, md led us to perceive that the 
moulding band of the Crestor may have evolved the complicated 
structures of the organic world from one or more primeval cells 
Richard Owen did not accejit Darwin s theory of evolution 
and a large section of the jaiblic contested it. I well remember 
the storm it produced — i storm of praise by my geological 
colleagues, who aeeeptcd the result of investigated facts, a 
storm of indignation such as th-it which would hue burned 
fialileo at the sfike from those who were not yet jircpeRd to 
question the old authorities , but they diminish duly 

We are however, as yet only on the threshold of the ductnm 
of evolution Does not each investigation even into the 
embryonic stage of the simpler forms of life, suggest fresh 
problems * 

Anthrofohg} 

The impulse given by Darwin his been fruitful m leading 
others to consider whether the same principle of evolution may 
not hsve governed the moral as well as the material progress 
of the human race Mr Kiild tells us that nature as tnici 
preted by the struggle for life contiins no smction for the m nl 
progress of the individual, and ikiiiiIs out that if each tf us 
were allowed by the conditions of life to follow his own 
inclination the average of each generation would distinctly 
deteriorate from that of the preceding one , but lx.cause the law 
of life IS cetseltss and inevitable struggle and competition 
ceaseless and inevitable sclei lion iiid rejection, the result is 
necessarily ceaseless and imvitable | nigress Lvolution, is Sir 
W'llliam Mower said, is the message which biology hes sent to 
help us on with some of the problems of human liK and I rancis 
Oilton aTm.ti that nun the firemost outcome of the aw fill 
mystery of evolutuin, should realise that he hoa the power of 
shaping the course of future hum imly by using his intelligence 
to discover ind expedite the chvnget. which arc necessary to 
adajit circumstances to man, and man to circumstances 

In considenng the evolution c f the human race, the science 
of preventive medicine may aflord us some indication of the 
direction in which to seek for social improvement One of the 
early stejis towards establishing that science upon a secure bans 
was taken in 1835 by the British Assm lation, who urged upon 
the Oovemmem the necessity of estaUiihing registers of 
mortality showing the causes of deilh " on one uniform plan in 
all parts of the hang s dominions, as the only means liy which 
general laws touching the influence of causes of disease and 
death could be satisfactonly deduieil The gmral registration 
of births and deaths was commenerd in 1838 But a mere 
record of death sutd its proxinute cause is insufficient l^e 
ventive mediane requires a knowledge of (he details of the 
previotts cmiditioils of life and of occupation Moreover, death 
IS not our only or most dangerous enemy, and the mam objea 
of ptevenuve medicine is to ward off disease Disease of body 
lowers our useflil energy Disease of body o» of mind may 
stomp Its curie on succeMing generations 
The anthropometne laboratory affords to the student of 
onthroptdogy a means of anolysiiw the causes of weakness, not 
only in bo£iy, but also in mental life 
Mental acUm are indicated Iw movements and their results 
« capable of record, and modem phystology has 
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shown that Iwdily movements correspond to action in nerve 
centres, as surely as the motions of the telegraph indicatof 
e^ess the movements of the operator’s hands m the distant 
office 

Thus there is a relation 1x.twcen a defective status m brain 
power and defects in the proportioning of the body Defects in 
phjrsingnomieal details too finely graded to be measured with 
instruments, may be ajipreciated with accuracy by the senses of 
the observer , and the records show that these defects are, in a 
large degree, associated with a bram status lowrer than the 
average in mental power 

A report presented by one of your committees gives the results 
of observations made on iao,o(x> schcxil children examined in 
dividually in order to determine their mental and physical con 
dition for the puipose of classificatinn Hits shows that about 
16 per 1000 of the elementary school population appear to be so 
fir defective in their buddy or brain cnmlition as to need specwl 
training to enable them to undertake the duties of hfe, and to 
keep them from isiiipensm or crime 

Many of out feeble minded children, and much disease and 
vice, an. the outeome of mhenled proclivities h rancis Gallon 
has shown us that types of criminals which have bwn bred true 
to their kind are one of the saddest disfiguiements of modem 
civiksatton, and hi siys that few deserve better of theu country 
than th se who determine to lead cebbate hves through a 
reisi nable conviction Out their issue would probably be less 
fitted thill the generalilv to play their part as iiti/ens 

These consuierali ins point to the im|inrtance of preventing 
those suffering from trinsnussible disease, or the criminal, or the 
lunatic from adding fresh sufferers to the teeming misery in our 
Itrge towns And m anj rise, knowmg as we do the influence 
of environment on the dcveluimient of individuals, they point to 
the necessitj of removing those who are bom with feeble minds, 
cr under emditiins cf moral danger, from surrounding 
deleri iriting influenies 

These ire iirobitius which materially aflert the progiess of the 
human race, and we may feel sure that, as we gradually approach 
their s dull in we shill ni ore certainly realise that the theory of 
evoluti >n, whu h the gemns of Darwm impressed on this century, 
IS bul the first step on 1 1 illogical ladder which may possibly 
eveiituilly leid us to unilirstona how n the drama of creation 
nun his been eulve I as the highest work of the Creator 


HuUnology 

Tile sciences of medicine and surgery were largely represented 
111 tilt eirlier meetings of the Association, before the ireition of 
the British Medieil Assrxiition affonled a field for their more 
intimate discussion 1 lie close connet tion between the different 
branches of science is c tusing n revival m our proceeilings of 
discussi ins on some of the highest medic ll problems, especially 
those rt lating t > the sjireid of infectious and epidemic disease 

It IS interesting 1 1 contrast the opinion prev Ot nl at the 
found ition < f the \ssxiiiirn with the present position of the 
question 

A re|xirl to the ^ss leiilion in 1834, by Prof Henry, on 
euntraion, says 

* TOe notion that 1 mtagious emanations are at all connected 
with the diftusion cf in milcule through the atmosphere is at 
vanincc with all thil is kn wn of the diflusion of volaule 
contagion ’ 

Whilst It had 1 ing lain known that filthy conditions m air, 
earth and water fostered fever, cholera, and many other forms of 
disease, and that the disc ise ceaied to spread on the removal 
of these conditions, jet the reason for their propagation or 
diminution remained under a veil 

Leeuwenhoek in 1680 devenbed the yeast cells, but Schwann 
in 1837 firit showed iliirly that fermentation wras due to the 
activiiy of the yeast cells , and, although vague ideas of fer 
mentation had been current dunng the past centum, he laid the 
foundation of our exact knowledge of the nature of the action of 
ferments, both organised and unorganised It was not until 
i8te, after the prire of the Academy of Saencts had been 
awarded to Pasteur for his essay against the the»y of spon 
taneous generation, that his investigations mto the action of 
fermentt' enabled him to show that tne effects of the jeast cell 

I In qMnk^a of fcniwnU am must hsor In ndiid that iber. sn two dum 
of fananis oM, Imns beinas Hieh ■> yaau— onwawd fimmts u 
tbn m MmtiunuullM ila- otiwr theptodueiiiof Iivug bnnaa themsslvna, 
•«h u pspatn, fte — unuauuied faaMnu Puteur worW with the 
(braur vsrj htlU wiih the latter 
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•re indiMolubly bound up with the activitiee of the cell ai • 
livuig oi|wiiiin, ukI th«t cerutn ducAM*, at leait, ere due to 
the action of fennenti in the hvii^ bang In 1865 he ihowed 
that the dueaM of ulkwormi which wai then undermining the 
«lk mduWryin France could be ei iccci e fi illy comhatod H» 
further lewaichea into anthrax, fowl cholera, iwtne fever, rabiee, 
and other dueaiei, proved the theory that thoee dieeasek are 
connected in Mine way with the introduction of a mu-robe mto 
the body of an animal that the virulence of the poiron can be 
duninuhed by cultivating the microbea in an appropriate 
manner , and that when the vuulence ha« been thui diminikhed 
their inoculation will afford a protection agunat the diieaw 

Meanwhile it had often been obeerved m hoimtal practice that 
a patient with a simple fractured limb was easily curod, whilst a 
pMent with a comimnd fracture often died from the wound 
Lister was thence IM, in 1865 to adopt his antiseptic treatment, 
by which the wound u protected from hostile microbes 

This investigation, followed by the discovery of the existence 
of a multitude of micro organisms and the recognition of some of 
them — such as the bacillus uf tubercle and the comma baciUus 
of cholera— as essential ftetors of disease and bv the elabora 
timi of Kodi and others of methods by which the several 
oiganums might be isolated cultivated, and their histones 
studied, have gradually built up the science of boctenology 
Amongst later developments are the discovery of vanons m 
called antitoxins, such as those of diphtheria and tetanus and 
the utilisation of these fur the care or disease Lister s treat 
ment formed a landmark in the science of surgery, and enabled 
our surgeons to perform operations never befins. dreamed of 
whilst later discoveries are tcnduig to place the practice of 
And the science of bac 
to stringent rules for the 

. ;o the disinfection (by 

heated steam) of matinols which have been m contact wi 
suffeier 

These microbes, whether frieodly or hostile, are all capable of 
multiplyum at an enormous rate under favourable cooditioiM 
They are found in the air, m water, m the soil , but, fortunately, 
the presence of one species appears to be detrimental to other 
spedes, anti sunshine or even light from the skv is prejutfarial 
to most of them Our bodies, when in healtn appear to be 
furnished with special meant of resisting attack, and, m far as 
regards their influence in causing disease, the success of the 
attack of a pathogenic oiganism upon an mdividual depends, as 
a rule, m part at least, upon the power of resistance of the 
in^ndual 

But notwithstanding our knowleto of the danger arising 
from a state of low health in individuals, and of the universal 
prevalence of these micro organisms, how cardev we are in 
guarding the health conditions of every day life I We have 
ascertained that pathogenic organisms pervade the air Why 
therefore, do we allow our meal our nsh, our vegetables, our 
easily contaminated milk, to be exposed to their inroads, often 
in tlw foulest localities ? We have ascertained that they pervade 
the water we dnnk, yet we allow foul water from our dwellings 
our pigsbet, our fomyards, to pass mto ditches without prevtous 
clarification, whence it flows into our streams and pollutes our 
rivers We know the conditions of occupation which foster ill 


II a firm scientific hosts 
tenology is leading us to recur t 
isolatioa of mfectious disease, and t< 


Tlie study oj bactenolw has shown us thist ^ . ^ . 

these organisms may be the accompanunenu of disease, yet we 
owe It to the operation of others that the refuse caused by the 
cessation of animal and vegetable life is reconverted into food 
for firesh generations of donts and animals. 

These consufeiatmos tase formed a point of meetmg where 
the Uologtst, the chemist, the physuist, and the statistiaan 
unite with the sonitaiy engineer m tne apifiicatioa of the science 
of preventive medicine 

Fnoinukino 
Sewagi Pur^ahoH 

The early reports to the Atsocianon show that the laws of 
hydioitatiei, hjMrodyntniK*, and hydraulics necessary to the 
. j 1 •. j conduits ■ 


attention of the British AssocuUion os early as 1864, and between 
1869 and 1876 a committee of the Association made a senes of 
valuable reports on the subject The direct application of 
sewa« to land though effe^ve as a means of punfication, 
entailed difficulties in thickly settled districts, omng to the 
extent of land required 

The chemical treatment of sewage produced an effluent harm* 
lets (Mily after having been passed over land, or if turned into a 
*irge and rapid stream or into a tidal estuary , and it left behmd 
large amount of <Judge to be dealt with 
Hence it was long contended that the simplest plan in fevour 
able localities was to turn the sewage into the sea and that the 
consequent loss to the land df the mannnal value in the sewage 
would be recouped by the increase m fish life 
It was nut till the chemist called to his aid the biologist, and 
came to the help of the engineer, that a scientific system of 
sewage purification was evolv^ 

Dr rtankland many yeari. ago suggested the mtermittenC 
filtration of sewage , oiid Mr Baldwin Latham was one of the 
first engineers to adopt it But the valuable experiments made 
in recent years by the State Board of Health in Massachusetta 
have more clearly explained to us how by this system sre may 
otibse micro ormmisms to convert organic impunty in sewag^e 
into food fitted Tor higher forma of life 
To effect this we require, in the first place, a hlter about five 
feet thiek of rand and gravel or, indeed of any matenal which 
affords numerous surfa^ or open pores Secondly, that after a 
volume of sewage has pasted through the filter an interval of 
time be allowed in which the air necessary to support the life of 
the micro organumis is enabled to enter the pores of the filter 
Thus this system is dependent upon oxygen and time Under 
such conditions the organisms necessary fra punfication are snre 
t > csubhsh themselves m the filter before it has been long in nte 
Temperature is a secondary consideration 

Imperfect punfication can invariably be traced either to a 
lack of oxygen m the pores of the filter or to the sewage passing 
through so quickly that there » not sufficitnt time for the necea 
saty processM to take place And the power of any matenal to 
punfy either sewage or water depends almost entirely upon its 
ability to hold a suftiaent pr iportion of either sewage or water m 
contact with a proper amount of air 

Smdke AiattmtHt 

Whilst the samtan engineer has done much to improve the 
surface conditions of our towns, to furnish clean water, and to 
remove our sewage he has as yet done little to jninly town air 
Fug is caused by the floatii^ particles of matter in the air 
becoming weighted with aqueous vapour , some parUcles, such 
as salts M ammonia or chloitoe of sodium have a greater affinity 
for mmsture than others You will suffer from fug so long as 
you keep refuse stored m your towns to furnish ammonia, or so 
tong as you allow your street turfices to supply dust, of which 
much consists of powdered horse manure or so long *nnd 

the products of combustion into the atmosphere Therefore, 
when you have adopted mechanical tracUon for vehicles in your 
towns, yru may Isrgely reduce one cause of fog And if you 
diminish your black smoke, you will diminish blwk fogs 

In manofectones you may prevent smoke either care m 
firing, by using smoksleis coal, or by srashing the soot out of 
the producu of consumption m its passage afong the flue leading 
to the mam chimney sl^ 

The black smoke from your kitchen may be avoided by the 
use of coke or of gas But so long as we retain the hygieiiic 
arrangement of tm open fire in our living rooms I despair of 
finding a fireplace however trell constructed, which will not be 
used m such a manner as to cause smoke, unless, indeed, the 
chimneys were reversed and the fumes drawn into some central 
shaft, where they might be svoshed before being passed into the 
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Flcctrunty as a warming and cooking agent would be eon 
vement, cleanly, and economical when generated by water power, 
or possibly wind power, bat it is at present too wti when it has 
to be generated by means of coal I can conceive, however, 
that our descendants may learn so to utihse electricsty that tbw 
ffi Mine future century may be enabled by its means to avoid 
the smoke m their towns 

AfecAansr#/ Emgttmrmg 

In other branches of civit and mcchameal engincetfaig, the 
reports in 1831 and 183a the state of this science show that 
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the theoretical end ptaeUcel knowledge of the itrength of timber 
had obtained comideiable development. But in 18^, before 
the introduction of railway*, cait inm had been kpanngly used 
in arched bridge* for ipans of from tte to aoo feet, and wrought 
iron had imly been applied to Urge span iron bridges on the 
*u*pen*ion pnncipie, the most notable instance of which wss the 
Menai Snspension Bridge, by Telford Indeed, whilst the 
Itrength of Umber had been patiently inveetigated by engineers 
the DM form for the use of iron girders ^ stmts was only 
begiiuiing to attract attention, and the earlier volumes of our 
T'nmiacttens contained numerous records of the researches of 
Eaton Hodgkinson, Barlow, Kennie, and others It was not 
until twenty years Uter that Robert Stephenson and Willuim hair 
baim erectM the tubuUr bridge at Menai, followed liy the more 
scienti 5 c bridge erected by Brand at Saltash 1 heie have now 
been entirely eclipsed by the skill with which the estuara of the 
Forth has hten bndg^ with a span of 1700 feet by Sir John 
Fowler and Sir Benjamin Baker 
The development of the iron mdustry is due to the aaiocution 
of the chemist with the engineer The introduction of the hot 
blast by Neilson, in 1829, in the msnu&cture of cost iron had 
eCfectea a Urge saving of fed But the chemical conditions 
which affect the streii^h and other qualities of iron, and its 
combinaUoiis with car&n, silicon, ph^phorus, and other sub 
stances, had at that time scarcely bem investigated 
In 18^ Bessemer brought bmore the Bntish AssociaUon at 
Cheltenham his brilliant discovery for making sted direct from 
the blast fernace, by which he dimnsed with the Uborunis pro 
cess of first removing the carbon from pig iron by puddling, and 
then adding Iw cementation the required proportion of carbon to 
make steel ^is discovery, followed by Siemens’s regeneratiVL 
fernace, by Whitworth’s compressed steel, and by the use of 
alloys and by other improvements too numerous to mention here, 
have revolutionised the caaditions under which metals are 
applied to engineering purpose* 

Indeed, few quesUons are of greater interest, or possess more 
industrial importance, than those connected with metallic alloys 
This u especially true of thoee alloys which contain the rarer 
metals , and the extraordinaiy effects of small quantities of 
chromium, nickel, tungsten and Utamum on certain varieties of 
steel have exerted profound influence on the manufacture of 
prmectilcs and on the construction of our armoured ships 
Of late years, investigations on the properties and structure of 
alloys have ben numerous, and among the more noteworthy 
researches may be mentioned those of Dewar and h leming on 
the distinctive behaviour, as regards the thermo electnc powers 
and electrical nsistance, of metals and alloys at the very low 
temperatures which may be obtoineil by the use of liqmd air 
Prof Roberts Austen, on the other hmd, has care^ly studied 
the behaviour of alloys at very high temperatures, and by cm 
ploying his delicate nmirteter has obtained photographic 
curves which afford additional evidence as to the existence of 
allotropu modifications of metals, and which have materially 
strengthened the view that alloys are closely analogous to saline 
solution* In this connection it may be stated that the very 
accurate work of Heycoek and Neville on the lowcnng of the 
solidiiying points of molten metals, which is caused by the 
presence of other metals, affords a valuable contnbution to our 
knowledn 

Prof Roberts Austen has, moreover, shown that the effect of 
any one constituent of an alloy upon the properUes of the 
prbcipal metal hu a direct relation to the atomic volumes, and 
that It Ik consequently posable to foretell, m a great measure, 
the effect of any given combination 
A new branife of mvestigatioii, which deids with the micro 
structure of metals and alloys, u rapidly assumiiig much import 
aiKe It wu instituted by Sorby in a communication which he 
made to the Bntish Assocurtion in 1864, and its development n 
due to many patient workers, among whom M Osmond occupies 
a promtnent place 

MctallusgiM science has brought alumimnm into use by 
cheapoung the process of its extraction , and if l» means of the 
wastedforce* m our nvers, or posnbly of the wmd, the extraction 
be stiU further chesmoiad by tne aid of deebtict^ we may not 
only nblise the metal or Its alloys in incieoamg the span* m our 
bridges, and in afifording streiMh and Ughtness in the coastrac 
tun of our ships, but we may tape to obtain a matmal which 
nay render proctioable the dreams of Icarus and of Maxim, and 
for purposes of rapid transit enable ns to navigste the air 
lioag before 1S31 &e steam engine had been largely used on 

MO. 1350. VOL. 52] 


nvers and lakes, and for short sea passages, although the first 
Atlantic steam service was not established bll 1838 
As early as i8ao the steam engine had been ap|died by 
(.urney Hancock md other* to rood traction Ine absurd 
impediments placnl in thi ir way by road truktees, which, indeed, 
are slill enforcnl checked any progress But the question of 
met hanical traetion on onlinaiy roi^ was practically shelved in 
1830, St the time of the formation of the Bntish Assocudion, 
when the locomotive engine was combined with a tubular boder 
snd an iron mad on the I ivtrpoorand Manchekter Railway 
tireat, however, as was the advance made by the locomotive 
engine of Robert Stephenson, theke earker ei^nes were only 
toys compared with the com|iound engines of to day which are 
used for nulways, for ships or for the manufacture of electricity 
Indeed, it may lie ssid that the study of the laws of heat, which 
have led to the mtnidui tion of sanous forms of motive power, 
ar^rarlually revolutionising all our habits of life 

TTie improvements m the production of iron, combined with 
the developed steam engine have completely altered the con 
ditions of our commercial intercourse on land , whilst the 
changes causetl by the effects of these impitnements in shiiv 
budding, and on the <x can carrying trade, have been, if any 
thing, still more marked 

At the foundation of the Association all ocean ships were built 
by hand, of wixxl propelletl by sails and nuinnuvfrd by manual 
labour , the matensi limited Iheir length, which did not often 
exceed too feet, and the number of Fnglish ships of over 500 
tons Iniidi n was comparatively small 

In the modern shijis steam power takes the place of manual 
labour It rolls the plates of which the ship ik conktracted, 
bendk them to the requireil shape, cuts, dnlts and nvets them 
in their place It weighs the anchor , it propels the ship m 
spite of winds or currents , it steers, ventilates, and lights the 
snip when on the ocean It takes the cargo on board and 
discharges it on arrival 

The use of iron favours the construction of ships of a Urge 
sire, of forma which aff ird small resistance to the water, aM 
with compartments which make the ships practically nnsinkable 
in heavy seas, or by collision Their use, the economy with 
which they are propelled, and the certainty of th.ir arnval, 
cheapens the cost of transport 

The steam engine hj eompressiiw air, gives us control over 
the temperature of cool chamnei* In these not only fresh meat, 
but the delicate prodm e 1 f the Antipodes, is brought across the 
ocean to our doors without iletenoration 

Whilst railways hive done much to alter the social conditions 
of each individual nation the application of iron and steam to 
our shins is revolulionising the international commercial condi 
lions of the world , and it is gradually changing the course of 
our agnculturi, as well is of our domestic life 

But great as have Iwen the developments of science in 
promotuig the commerce of the world, science is asserting its 
supremacy even to a greater extent in every department of war 
And perhaps this appliration of sctence affords at a glance, better 
than almost any other a convenient illustration of the assisUnce 
which the chemical, physic d, and electrical sciences are affording 


to the engineer 

The reception of warlike stores is not now left to the uncertain 
jud^ent of " practical men, ' but is confided to officers who 
imve received a special trainuig in chemical analysis, and m the 
application of physical and electrical science to the tests by 
vdiich the qualities of explosives, of guns, and of projectiles can 
be osceitained 

For instance, Uke explosives Till quite recently bUck and 
brown powders alone were used, the former as old as civdisation, 
the Utter hut a wiall modem improvement adapted to the 
increased sire of guns Rut now the whole femdy of nitro 
ex^onves sre raptdly superseding the old powder These ore 
the diwct outcome of chemical knowledge , they are not mere 
chance invention*, for every improvemait u based on chemical 
theones, and not on random expenment 

The construction of guns is no longer a haphazard operation 
Id spite of the enormous force* to be controlled and the sudden 
vioUnM eff their action, the researdua of the mathematician 
have enabled the just proportion* to be determined With accuracy j 
the Ubours of the jdiysicikt have revealed the internal condUioiis 
of the matetfeli empk^, and the beet means of their fevourable 
employment Take, for exaaqple, Longndge’i coiled wire 
system. In which each siiceessiva layer of which the gun i» 
formed receive* the exact pioportiOD of tensioo which enable* 



470 


NATURE 


[September 12, 1895 


all th« U>eni to act in uniaon The chemnt hat rendered it 
clear that even the nnalleat quantitiea of certain ingredienU are 
of tnpreme importance in affecting the tenacity and tnutworthi 
nett of the matenali 

Thi triitment of tteel to adapt it to the vatt range of dutiei 
It has to perform is thus the outcome of patient rewairch And 
the use of the metals— man^ete, chrormum, niekU, molyb 
denum— as alloys with iron has resulted m the production of 
steels possessing vaned and extraordinary properties The steel 
xeouired to resist the conjugate stresses developed, lightning 
fashion, in a gun necessitates qualities that would not be suitable 
u the iirojLctile which that gun hurls with a veloeitv of some 
3500 feet per second against the armoured side of a. ship The 
armour, a|^, has to combine extreme superficial hardness with 
great ti ugliness and during the last few years these qualities are 
vnight to bo attamed by the application of the cementation 
process for adding carbon to one face of the (dale, and hardening 
that face alone by rapid refrigeration 
The introduction of quick fini^ guns from 303 (> t about 
I ne third) of in inch to 6 inch calime nas rendered necessary the 
production of metal cartridge cases of complex forms drawn 
cold out of solid blocks or plate of the material , this -tgntn has 
taxed the in(,enuity of the meehanic m the device of machinery, 
and of the iiieullurgist produung a metal possessed of the 
necessniy ductility md toughness The cases have to stand a 
pressure it the moment of firing of as much as twenty file tons 
to the sipure ineh — a pressure which exceeds the ordinary 
elastic limits of the steel of which the gun itself is composed 
There is nothing mote wonderful in practical mechanics than 
the closing of the breech openings of guns, for nut only must 
the} 1 e gas tight at these tremendous pressures, but the 
met hanism must lx. such that one man by a single continuous 
muiement shall be able to ojien or close the brceehof the largest 
gun in sime ten or fifteen seconds 

The perfect knowledge of the recoil of guns has enabled the 
reaeti m ( f the discharge to be utilised in compressing air or 
spnngs 1 y which guns cm lx. raised from concealed positions in 
order to dcliicr their hte, and then made to disappear again for 
luuling c r the same force has been used to run up the guns 
automitieally immediately ifter hnng, or, os in the ease of the 
Maxim gun lu debver in the same way a continuous stream of 
bullets at the rate of ten in one second 

In the ni mufacture of shot and shell cast iron has Ixen almost 
superseded by cast and wrought steel, though the hardened 
I’^liser projectiles still hold their place the forged strel pro 
jectiles lie produce)! by methtxls very similar to those used in 
the nmiiufieturc of metal cartridge cases, though the process is 
corned on at i red heat and by mochmes much more powerful 
In every department coneerned in the pnviuction of warlike 
stores elntiieily is playmg a more and more important part It 
has en ibleil the passage of a shot to be followed from its seat in 
the gun 1 1 Its destination 

In the gun, bj means of electrical contacts irranged in the 
bore, a lime eune of the pissage of the shot can be determmed 
I ri 111 this the mathematician constructs the velocity curie, 
and from this, again, the pressures producing the velocity are 
tstim ited, and used to check the same indications obtained by 
othei means The velixitj of the diot after it has left the gun 
IS ensil} iscertained by the I oulange apparatus 

h leetm ity and photography have been laid under contnimtion 
fi r obi unmg lecords of the llmht of projee tiles and the efiects of 
explosions at the moment of their occurrence Many of }ou 
will recollect Mr Vernon Boys marvellous photographs showing 
the progress of the shot dining before it wanes of air m its 
course 

1 lectncity and photograph) also record the properties of 
metils md their alloys as determmed by curves of cooling 
The readiness with which electrical eneigy can be converted 
into belt ( r light has been taken advantage of for the firing of 
guns, which m their turn ean, Iw the same agency, be laid on 
nie object by means of range hnders placed at a dtstanre and m 
adiantageous and safe positions, wWe the electric light u 
utilised to illumine the sights at night, as well os to search out 
the objects of attack 

The compact nature of the glow lamp, the brightness of the 
light, the cirruinstance that the light b not due to combustion, 
and therefore twlependent of air, fambtates the examiaaUoo 
of the bore of guns, the inudes of shelb, and other sumbr 
uses— just as it u used by a doctmc to examme the throat of a 
(nticnt « 
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iNFItFBNCB OF INIBKCOMMDNICATION AFFOKDBD BY THB 

British Association on Scibncb Pboobbss 
The advances in engineering which have produced the steam 
engine, the railway, Uie telegraph, as well os our engines of 
war, may be said to be the result of commercial enterpnse 
rendered possible only by the advances which have taken place 
m the several bronchm of aaence since 1831 Having regard 
to the intimate rebtions which the several saencea bear to each 
other. It IS abundantly clear that much of this progress could not 
have taken place in the past, nor could furtner progress take 
{dace m the fiitute, without intercommunication between the 
students of different branches of scienie 
The founders of the British Association hosed its claims to 
utihty upon the power it afforded for thia intercommumcation 
Mr Vernon Harcourt (the uncle of your present General Secre 
tary), in the address he delivered in 1832, said “ How feeble is 
man for any purpose when hi. stands ijone — how strong when 
umted with other men ' 

“ It may be true that the greatest philosophical works haie 
been achieved in privacy, liul it is no less true that these works 
would neier have been accomplished had the authors not mingled 
with men of corrtspomhng pursuits, and from the cummeite of 
ideas often gatherM germs of apiwrently insulated discoveries, 
and without such material an! would seldom have earned their 
investigations lu a laluable conclusion ’ 

I clum for the Bntish Association that it has fulfilled the 
objects of Its founders, that it has had a large short, m promoting 
intercommunication and combination 

Our meetings haie been successful because they have main 
tamed the tiue pnnciples of scientific investigation We have 
been able to secure the continued presence and eoncurrence of 
the master spirits of science They nxic been willing to sxenfiee 
their leisure, -md to promote the welfare of the Association, 
Ixcause the meetings haie afforded them the means of adiancing 
the sciences to which they are attached 
The Assoeiatiun has, moreoier, justifiul the news of its 
founders m promoting intercourse between the pursuers of 
science, both at home and abroad, in a manner which is afforded 
by no other agent i 

The weekly sntf sessional reunions of the Kojal Society, and 
the anniul ynrecs of other scientific societies, primotc this inter 
etiurse to stiroe extent, but the British Association presents to 
the young student during its week of meetings easy and con 
tinuous social upimrtunities for making the at tpiaintance of 
leaders m scieiit t and theaby oUaimng their directing influence 
It thus encourages, m the first place, opportunities of 
combination, but what is eiiually imjxjrlant, il gives at the 
same time material assistance to the invistigators whom it thus 
brings together 

Ihi reports <>n the sute of science at the present time, as 
they apptar in ihe last lolumt of our ft ansa I tons, occupy the 
same imixirtiiit position, as records of scieme progress, as that 
occupied \ry those rejxirts m our earlier jears We exhibit no 
sjrm^om of decay 

bCIENCE IX CiERMAXa SOSIFRIll E\ IHP STATE ANU 
MUXILIFAUHES 

Our neighbours and rivals rely largely uixm the guidance of 
the State for the promotion of both science teaching and of 
research, In (jermany the foundations of technical anil 
mdustnol training are laid in the Kealschulen, and supplemented 
by the Higher Techmcal Schools In Berlin that splendid 
institution, the Kojal Technical High School, casts mto the 
shade the bcUities for education in the vanous Polytechnics 
which we are now estabbshmg in London Moreover, it 
assists the practical workman by a branch deportment, which is 
available to the jxiblic fiir testing building matenals, metals, 
paper, oil, and other matters. The stonmuds of all webhts 
and measures used in trade can be purchased from or tested by 
the Government Deixirtment for Weights and Meaiurei 
For developing pure smentific research and for promoting new 
applications of science to mdustrud miposes the German 
Government, at the instance eff von Ilelmholtx, and aided 
by the munificence of Wemet von Stemens, created the 
Phyiukabsche ReMhaanstalt at Charlottenbaig 
Thu establishment consutt of two divisions The first is 
charged with pure research, and is at the present time engaged 
in vanous thermal, optical, and electrical and other physical 
mvestigatioas The second branch u employed m opcratioiis oi 
delicate standardising to aiMt the wants of reeearoh students— 
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for uutance, diktation, electrical reiulancer, electric and other 
forma of li|^t, preaiure Ranges, recording inatrumenta, thermo 
meteri, pyrometera, leniea, tuning forki, glass, oil teating 
apumtuii, viiconty of glycennt, &c 

Dr Kohlranacb mcceeded Helmholti as presdent, and takes 
charin of the first division Prof Hagen, the director under him, 
has uuuge of the second division A professor is in charge of eaih 
of the several sub departments Under these are vanoua sub 
ordinate posts held by younger men, selected for previous 
valuable work, and usually for a limited tune 

The general supervision u under a Council consisting of a 
president, who is a Pnvy Councill ir, and twenty four members, 
includuig the president and director of the Reichsanstalt , of 
the other members, about ten are professors or hea<ls of ]ihysical 
and astronomical observatones connected with the principal 
universities in Germany Three are selected fn m leading firms 
in tiermany representing mechanical optical, and electric 
saence, and the renuunder are principal seientific officials 
connected with the Departments of War and Manne, the Royal 
Observatory at Potsdam, and the Royal Commission fir 
Weights and Measures 

This Counal meets m the winter for such time is miy lie 
necessary, for examining the reseirch work done in the first 
division during the previous year and for laying down the 
scheme for research for the ensuing year , as well as for 
suggesting any reqmute improvements in the second disision 
As 1 consecpience of the position which science occupies in 
connection with the State in continental countries the services 
of those who have distinguished themselves cither in the 
advancement or m the application of suence are recognised by 
the award of honours and thus the feeling for science is 
encouraged throughout the nation 


among the nations of the world by virtue of the excellence and 
accuracy of its workmanship, the result of indnidual energy 
but the progress of mechanical science has made accuracy of 
workmanship the common property of all nations of the world 
Our records show that hitherto, in its efiorts to mamtam its 
positioa Iw the application of science and the prosecution of 
research, E^land has nude marvellous advances by means of 
voluntaiy effort, illustrated by the splendid munificence of such 
men as Oassiot, Joseph Whitworth James Mason, and I udwig 


would be unfortunate if by any change voluntary effort were 
fettered by Slate control 

The following are the principal voluntary agencies which help 
forward seientific research m this country —The Donation 
Fund of the Royal Soaety, derived fiom its surplus inci me 
The British Assomtion has contributed £6 o,qoo to aid research 
since Its formahon The Royal Institution, founded in the last 
century, by Count Rumford, for the promotion of research has 
assisted the investigations of Davy of Young, of haiaday vi 
Frankland, of Tyralall, of Dewar, and of Rayleigh The 
Oty Companies assist scientific research and foster scientific 
education both by direct contnbtitions and through the City and 
Guilds Institute The Commissionirs of the Exhibition of 
1851 devote £6000 annually to science research scholarships, to 
enable students who have pasted through a c^lege curnculum 
and have given evidence of capacity for ongmal research to 
continue the prosecution of sciancc with a view to its advance 
or to Its application to the mdustnes of the country Several 
saenbfio societies, as, for instance, the Getwiaphiul Society 
and the Mechanical Engineert, have promoted direct research, 
each m thenr own branch of suence, out of their surplus 
income , and every scientific society lor^y ostisU research by 
the publication, not only of its own proceMuigs, but often of 
the work going on abroad in the branch of science which it 
icMtaents 

llie growing abundance of matter year by ywr increases the 
burden thus thrown on theu finance^ and the Treasury has re 
ccntly g^ted to the R^ Soaety if^ioooa year, to be spent in 
aid or the puUiaation of eeinotific papers not neeenardy limited 
tothoeeoT that Society 

The Royal Society hu long foil the unpoetanee to ecientific 
raeaich or a catalog oi all papers and pubbcattoni relating to 
pure and applied science, arranged systematKolly both os to 
ontboci^ names end es to eobject treated, and the Society has 


been engaged for some time upon a caUdogue of that nature 
But the daily increasing magmtude of Ihese publiciuons, coupled 
with the necessity of luning the catalogue with adequate prompti 
tudt, and at appropriite intervaE, renders it a task which coukl 
only be performed under Internabonal co ojietabon The 
officers of the Rjjil S Kitty have therefore appealed to the 
Government to urct huretgn Governments to send delegates to a 
Conference to be held next July to discuss the disiramlity and 
the scope of such a citilogue and the possibibty if preparmg it 
The nnivcraties and colleges distnliuted over the country, ne 
sides their function of teiching ore large promoters >f research, 
an 1 thur voluntary exertions are aided in some rises by con 
tnl utions from Parliament m alleviatt in of their sspenses 
Certiin execulise departments of the Government carry on 
research for their own j urp« ses, which in that respect may be 
classeel IS voluntary 1 he Admiralty maintains (he tireenwich 
OI servatoiy the Hy Ir khi hical D^rtment and van us ex 
penmental services indthe War Office maintains its numerous 
saentific de|inments The Treisury maintiins 1 valiuible 
chemicil laboratory for Inlanl Revenue Custems and agn 
cultunl purposes The Science ind Art Department maintains 
the Royal ( oIIey,t f Seieiict for the education f trichers ind 
students fr m elementary schools It iltows the scienufic 
ipparatusin the nitiinil museum to be useel for rest ireh pur 
ixjses by the professors The Solar Physics C mmittee wfuch 
in', cirned on m menus researches m sohi physies was 
wyminted 1 y and is rts|x nsible to this Department The 
TXpartment also administers the Sir Joseph Whitw >ith engineer 
ing researeh s hoUrships Other scientific departments tf the 
(. ovemment ire iids 1 1 research, ns, for instmce the Ordnance 
and the (H.)logicil Surveys the Roval Mint the hitural 
Hist ly Museum Kew ( arleiis and other lesser estal lishmenU 
in Scott in I ind Irtlind to which may he a Idetl t > s ime cx 
tent the Stiui linis l)e] artment of the B nr 1 e f Trade vs well 
IS mumcipil museums which are gradually spretling ver the 

If >r direct issistance t v ilunlary effort the Treisury con 
tributes £4000 a year t the K ival Society for the prom tion of 
research which is idmimstereu under abiard wh se members 
represent all branches f science The Pruisury moreover, 
c ntnlutes to niartne Ii I gical observatones and m recent 
years lias defrayed the cost of vanous expeditions f r bi logical 
and utrmoniical resear h which in the case of the Ch illengtr 
expedition involved very liry,e sums of money 
In additi in t > these lire 1 uds to science I orlianient un ler 
the I ocal Taxition Act hinded over to the Ouniy Councils a 
sum which amruntel m the year 1893 I > ,^615 000 to lie ex 
pended on techmtdeliication In many country distiicts s far as 
the advincement f re il scientific technical pie gress ui the nation 
IS ce ncemed much of this money has been waste 1 for wont of 
knowledge And whilst it cinnot be said that the Government 
r Pirlutment have been indifferent to the | r m ti n f s icntihc 
education ind reseireh it is a source of rt^et Ihit the C ovem 
roenl did not devote s me small portion of this magnificent gift 
to affording an objeet less n 1 1 County Councils in the appli 
cation of science to technical instruction, which would have 
suggested the principles which would most usefully guide them 
m^e expenditure of this pubbe money 

Government assistance to science has been based mainly 
cm the pnnaple of helping voluntaiy effort The Rew Observ 
itory was initiated as a scientific observatory ly the British 
Association It is m w supported by the friOst t Trust bund and 
manigcd by the Rew Observatory Committee if the Royal 
Society ObservaUuns on magnetism, on meleoroligy and the 
record of sun spots is well os expenments upon new insttu 
ments for asaiating meteorological, thermumetneal, ind photo 
graiduc purposes are being earned on there The Committee 
has also arranged for the venficabon of scientific measunng in 
struments, the rating of chronometers, the testing of lenses and 
of other loenti^ ap|»ratus This insutution eames e n 1 1 a 
limited extent some small portion of the class of work done m 
Germany by that magnifu^nt institution, the Reichsanstalt of 
CharfottoiMirg, tat its develcqxnent is fettered by wmt of funds 
Bntish stwJents of saence are compelled to resort to Berlin and 
Fans when they require to compare their more delicate instru 
ments and apparatus with recogmsod standards There could 
scarcely bma mote advantangeous addition to the assistance 
which Government now gives to saence than for it to allot a 
lub^tml awnal sum to the extension of the Kew Observatory, 
m order to develop it on the model of the Reichsanstalt It 
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-might adymiitageotul/ retmin it* eonaaetioa with the Royal 
Society, wider a Committee of Memgfment re pr e te ntative of 
the vanoiw branches of science concerned, and of all part* of 


The various agenne* for scientific edncation have produced 
numerous students adronably quahfied to pursue research , and 
at the same tune almost cv^ field of mdustn presents openii^ 
fiir improvement through the development of sdentific methodL 
(or instancL, sgncultuial operationt alone offer openings for re 
search to the Inologist, the chemist the ^ysteist the geologist, 
the engineer which have hitherto been largely overlooked If 
students do not easily find employment, it is chiefly attnbutable 
to s wsnt of appreciation for science in the iwtion at latm 

This want of appreciation appears to arise from the tact that 
those who nearly half a century ago directed the movement of 
national education were traineo in early hfe in the universities, 
in which the value of scientific methods was not at that time 
fully recognised Hence our elementary, and even our secondary 
and great public schools neclecterl for a long lime to encourage 
the spirit of investigation which develop* ongmahty This defect 
IS diminishing daily 

There is, however, a more intangible cause which may have 
had influence on the want of appreciation of science by the nation 
The (lovemmrnt which largely profits try saence aids it with 
money but it has done very little to develop the lutional ap 
preaation for saence by reco^ising that its Imders arc worthy 
of honours conferred by the Slate Science is not fashionable 
and science students — upon whose efforts our progress as a nation 
so largely de|>ends — have not received the same measure of 
' ih the State awards to services rendered by 


applieations of science 

llie Reports of the British Association afford a complete 
ehromcle of the gradual growth of laentific knowledge since 
1831 They show that the Assocubon has fulfilled the cbjects 
of Its founders in premotmg and disseminating a knowledge of 
science throughout the n ition 

The growing connection between the sciences places our annual 
meeting in the position of an arena where reprmentatives of 
different saences have *'• . . <■ 

covencs and testing ti 
I residential and Section 
taking of progress in the several branches of saence represented 
in the Sections h very year the field of usefulness of the 
Association is widening For, whether with the geologist 
seek to write the history of the crust of the earth or with _ 
luologist to trace out the evolution of its inhabitants, or whether 
with the astronomer the chemist and the physicist we endeavour 
to unravel the constitution of the sun and the planets or the 
genesis of the nebul-e and stirs which make up the universe, 
on vvciT side we find ourselves surrounded by mysteries which 
await solution We are only at the ‘ 

I have thircforc, full confidence 

British Association will chronicle a still greater promess than 
that already achieved, and that the Bntish nation will maintain 
Its leading position amongst the nations of the world, if it will 
encigetically continue its voluntary efforts to promote research, 
suppleinented by that additional help from the Government which 
( ugnt never to te withheld when a clear case of saentific utility 


SECTION A 

MATIIRMATICS AND PHYSICS 

Opbninc AnDaws b\ Pxor W M Hicks, M A , D Sc , 
IRS, Pkbsiuent of thb Sbctioa 
In makiim a choice of subject for my address the difficult is 
not one of IukIim matensl but of makine selection The fMd 
covered by thu Scctioo is a wide one Investimio 

in every part of it, and is being resraided with a 

stream of new discovettes and wUh the growth of that coordma 
bon and correlatloa of focts which u the surest sign of resl 
advancement in sasnee The ulbrnote aim ot pure Mience la to 
be able to explain the most complicated phenomena of nature a* 
flowing by the fiiwest posaible laws frooi the simplest funda 
mentrn dotau A statement of a law b either a confcseian of 
Ignorance or e mnemomc convemenoe. It is the tetter, if it i* 


by lomcal reasoning from other law* It u the former 

whenituonly diaeoveredasatectto beatew While, on the 
one hand, the end of scientifie invesbgabon is the disoovrry of 
laws, on the other, aaence snll have reached it* highest goal 
when It shall have reduced ultimate taws to one or two, the 
necesBty of which he* outside the sjdiere of our cognibon 
These ultimate laws — in the domain of physical science at least 
— will be the dynamical laws of the rdabona of matter to 
number, space, and bme The ulbmate data will be numlwr 
matter, apMc, and time themselves. When these relabons shall 

1 -1. phenomena will be a branch of pure 

We shall have donfl away with the necemty of 
the conception of potential energy even if it may still be con 
venient to retain it , and— if it should be found that all pheno 
mena are manifestations of motion of one single continuous 
midium— the idea of force will be banished also, and the study 
of dynamics replaced by the study at the equabon of continuity 
Before, however, thu, can be attained, we must have the 
working drawings of the details of the mechanism we have to 
deal with These details he outside the scope of our bodily 
senses we cannot see, or feel or hear them and this, nut U. 
cause they are unseeable, but because our senses are too coarse 
grained to transmit impressions of them to our mmd The or 
diDsry methods of investigation here &il us , we must proceed 
by a special method and make a bnd^ of communication be 
tween the mechanum and our senses % means of hypotheses 
By our imsgimtion experience mtuition we form theones , we 
dMuce the consequences of these theones on phenomena which 
come within the range of our senses and reject or modify and 
try again It is a slow and laborious process The wreckage of 
rejected theones is appalling , but a knowledge of what actually 
goes on behind what we can see or feel is surely if slowly being 
altamed It is the rejected theories which have been the neces 
saiy steps t iwards fvrmulabng others nearer the tru^ It would 
be an extremely interesbng study to consider the history of these 
discarded heones to show the part they have taken in the 
evolution of trier conceptions, and to trace the persistence and 
modification of typical ideas from one stratum of theonev to a 
later I propoae however, to ask your attention for a short 
time to one of these special theones— or rather to two related 
theones— on the consbtubon of matter and of the ether They 
are kn iwn a* the vortex atom theory of matter, and the vortex 
sponge theory of the ether The former has been before the 
scienbht world for a quarter of a century, since its first augges 
bon hj Loid Kelvin in 1867, the second for about half that lime 
In what I have to say I wish to take the poation not of on advo< 
cate fur or against, tet simply os s prospector attempbim to 
estimate what return is likely to be obtained by laying ifown 
plant to develop an unknown district This is, in fiict, the state 
of these two theones at present hxtremely little progress has 
been msde in their mathematical development, and until this has 
been done more completely we cannot test them aa to their 
powers of adequately exphuning jdiysical phenomena 

The theory of the atom has been s very fruitful one, 
especmlly m cxplsming the properties of matter m the gaseous 
state , but it gives no ixpUm^on of the apparent forces which 
hold atom* toMher am! in many other respects it requires sup 
plementing elastic solid ether expteined much, but then, 
are diflicnitie* connected with it — especially in connection with 
reflection and refiBcbcm — which decide against it The mathe 
matical rotational ether of MacCullagh is admirably adapted to 
meet these diffieulbes, but he could give no physical concepbon 
of Its mechomsm Maxwdl and Eataday proposed a special 
ether for electrical and magnebe acbcm* Maxwell * identifica 
tioa of the latter writh the luminlfenm* ether, bis d^uction of the 
veloaty of propagation of Iqfot and of mdice* of refiacticm in 
term* of kiKiwn uectncal bm mutiiebe constants, will fiinn one 
of the landmarks in th* history of Kience This ether reqpirf* 
the seme mathematical treatment a* that of MacCullagh lord 
Kdvm * gyrosutic model of on ether is also of the MacCullagh 
type Lastly, we have Lord Kelvtn’i labile ether, which ogun 
avoid* the objecbons to the elastic solid ether InMoeCuU^s 
type of ether the energy of the medium w)ien disturbed depoute 
only on the twiaU prodneod m it Thu ether has recently been 
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Lord Kelvin (“ Vortex Atoms,” Pnc Rav Sec , 
Eiut , VI 94 , Pktl Mag (4), 34) had proposed hM theory of 
■vortex atoms The permanence of a vortex filament with lUm 
finite flexibihty, its fundamental sim|dicito with its potential 
capaoty for complexity, struck the scientite tmagination as the 
thing which sras svanted Unfortunately the mathematical 
difiicnlttca connected with the discuaoon of these motions espe 
■cially the reactions of one on another have retarded the full de 
selopment of the theory Two ohiections in chief have been 
raised against it, vir the difficulty of accounting for the densities 
of various kmds of matter, and the foct that in a vortix nnc the 
velocity of translation decreases as the energ} mCreases Tnere 
are two ways of dealing with a difficulty occurnng m a general 
theory — one m to give up the theory the other iS to try and stc 
if It can be modified to get over the difficulty Such difficulties 
are to be welcomed as means of help in arriving at greater 
exactness in details It is a misUke to submit too readily ti 
crucial expenmenu 1 he very lalid crucial objection of St dee* 
to MacCull igh s ether is a case in point It drew away alttn 
tion from a theory which in the light of later developments 
^ives great h >pe r t leading us t > c rrcct ideas As Larmor has 
pointed out thi* objection vanishts when wt have intrinsic rota 
tions in the ether itself A specul danger to mard against is 
the importation into one theory of ideas which luive grown out 
of one essentially diflerent 1 his remark has reference to the 
apparent difficulty of decreast of velocity with increased energy 
Maxwell was I believe the first to point out the difficulty tf 
explaimng the masses of the elements on the vortex atom hypo 
thesis To me it has always appeared one of the greatest 
stumbling blocks to ihe acotplance of the theory We have 
always UMn accuktomed to regard the ether as of extreme 
tenuity as of a density extremely though not infinitely smaller 
than tW of gross matter and we carry in our minds that I ord 
Kelvin has given an inferior limit of about lo**' There are 
two directions in which to seek a solution The first is to cut 
the knot by supposing that the atoms of gross matter are om 
posed of filaments whose rotating cores are of much greattr 
density than the ither itself The second u to remember that 
Lord Kelvin s number was obtained on the suppoution of elastic 
solid ether and does not necessanly apply to the vortex sponge 
Unfortunately however, fer the first explanation the mathe 
matical discussion * shows that a nng cannot be stable unless 
the density of the fluid outside the core u equal to or greater 
than, that inside 1 his instability also cannot be cured by sup 
positm an additional circulation aiided outside the core Unless 
therefore some modification of ths theory can be made to secure 
stabibty this idea of dense fluid cores must be given up 

We seem, then, forced hack to the conclusion that Ihe 
density of the ether must be comparable with that of ordinary 
matter 1 he effective mass of any atom is not composed of that 
of Its core alone but also of that portioa of the surrounding 
ether which u earned along with it ax it moves through the 
medium Thus a rigid sfffiere m iving m a liquid behaves os if 
Its moss were increased by half that of the disiUaced liquid In 
the case of a vortex filament the ratio of effective to actual mass 
may be much huger In this explanation the density of the 
matter eompoxing an atom is the same for all, whilst their mosses 
depend on their volumes and configurations combtned Now 
the configuration alters with the enein, and this would make 
the moss depend to some extent -it least on the temperature 
However repugnant this may be to current ideas we ate not 
entitled to deny its possibility, ofthougfa such an effect must be 
small or it would have been detected Such a variation if it 
exists, is not to be looked for by means of the ordin^ gravi 
tation bofauice, but by the inertia or ballistic balance The moss 
the core itself remains, of course, constant, but the effective 
mass— that which we can measure by the mechanical effect* 
which the moving vortex produces— i* a much mors, complicated 
matter, and requires muw fuller consaleration than has been 
given to It 

The conditions of stafaibty allow us to aasuroe vacuous cores 
or cores of less density than the rest of the mednim If we do 
this, then the density df the ether itself may he greater than that 
of gross matter Until, however, we meet wgh phenomena 
whose explanation reqmret this assumption, it would seem pre 
feiable to take the densrty everywhere the same In thu case 
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the density of the ether must be rather less than the ajqiareo 
density of the lightest of any of the elements, taking the apparent 
density to mean the effective mass of a vortex atom per its 
volume This will pn bably be commensurable with Ihe density 
of the matter in its most compressed slate, and will be between 
S and 1— comparable that is to say, wttb the density of water 
Larmor * from a special form of hypothem for a magnetic field 
in the rotationally elasbc ether, is led to assqpia density of the 
same order of magnitu le If the density be given it is easyto 
calculate the intrinsic cnengr per c c in the medram TTie 
velocity of propigation of light in a vortex spmge ether, a* 
deduced by I ctd Kelvin - is 47 times the mean square velocity 
of the intrmxic motion of the medium This ^ves for the 
mean square velocity 6 3 x 10'* cm per second If we follow 
L>rd Kelvin and use f r comparison tM energy of raduUion per 
c c near the sun >r say i 8 erg per c c the resulting density 
will be 10 " ihe energy per e c in a magnetic field of 15,000 
eg* units IS about i joule If we take this for compinson we 
get a density of 10* * Hut the intrinsic energy of the fluid must 
be extremely greit c mpared with the energy it has to transmit 
If It were a million times greater the density would still only 
am lunt to lo'* com| amUe with the density of the residual 
gas in our highest vacui To account for the density of gross 
matter on the suppvsiti n that it 1* built up out of the same 
material as the ether lea Is t > a density between 5 and I This 
gives the enormous intrj,y of 10** joules per c c In other 
w xds Ihe energy contained m one cubic centimetre of the ether 
IS sufficient tc raise a kilimetre cube of lead I metre high 

r inst its weight Thus the difficulty in ea|>taining the moss 
ordinary matter seems to reduce itself t > a difficulty m 
believing thit the ethir possesses such an enormous store of 
energy It m vy be that there are special reasons against such a 
Urge density Larm >r refers to the large f ircives which would 
be called into pUy by hydrodynamicsl motions Perhaps an 
answer to this may be found in the remark that where all the 
■natter is of the same density the motions are kinematically de 
ductile fr>m thi c vnfiguration at Ihe mstanl an I are indepen 
dent of tlie density It s only where other causes act, such, 
e f as indirectly depen I on the mean pressure of the fluid or 
where vacur us s|iaces ccur that the actual value of the density 
may modify the measural le forove* 

Lver since IVof J I Thomson proved that a vortex atom 
theory of matter is c nijictent to serve as a basis of a kinetir 
theory of gases it has I 'en urged by various jiersonB os a fotol 
bjection 'hat the translitiin velocity of the atoms fiUls off as 
the temperature rises I must confess this objection has never 
appealed to me Why should not the velocity foil off? The 
velocity ef gaseous m lecules haa never been directly observed, 
n >r has it been exnenmentally proved that it increases with nse 
of temperature We hive no nght to import idea based on the 
kinetic Ihe ry if hard discrete atoms into the totally distmet 
theory of mobile at ims m conlmmty with the medium surround 
ing them Doubtless the molecules of a ^as effuse through a 
small orifice more ciui kly os the temperature rises but It u 
natural to suppose thvt 1 vortex ring would do the same as its 
energy increase* To mike the objection valid it u necessary 
to show that a vortex riiq, passing through a small tube, com 
parable with its own dumeter, would pass throuj,h mose slowly 
the greater lU energ} ■><>*> however, necessanly the case 

that in every vortrx a(grmte the velocity decreases as the 
energy increases The iiiathematical treatment of thin vortex 
filamenu is comparative!} easy and littlE attention has been 
paid to other cases Let us attempt to trace the life history os 
to translation velocity an 1 energy of a vortex nng We start 
with the energy large the nng now has a very li^ aperture, 
and has a very thin filament As the energy dmxeoses toe aper 
ture becomes smaller the filament thicker, and the velocity of 
translation greater W e can trace quantitatively the whole of 
this part ca its history until the thickness of the nng ha* m 
creased to about four tune* the diameter of the aperture, or 
perhaps a little further Then the mathematical treatment em 
^oyedfiolauaorbecimesveivlabonoustoapply TUI eighteen 
monthi ago, thu was the only portion of lU history we could 
trace ^ Prof M J M Hfll (<‘ On a Spherical Vortex,” 
RM Tram , 1894) published bu beauuliil discovery of the 
existence of a spbe^ vortex Thu consuts if a spheneal 

1 A DytMaucal Theory of tb* Elsctne sad 1 tuiuniftroiu ll•dlua^’ 
^^S?^™S5ni^(^’2amln« Mmjiio tbroiitfa a Turbulenlly UsvBif 
Invucid UquM^T*!/ Afar Oetobsrilly 
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man of fluid in vortical motion and movuiK boddy throui^ the 
mrrounding fluid, precisely as it it were a rigid sphere This 
enables us to catch a momentaiy glimpse, as it were, of our 
vortex nng some little time after it has pasM out of our ken 
The aperture has gone on contracting, the nng thickemng, and 
altering the shape of its cross secUon in a manner whose 
exact details have not yet been calculated At last we lust 
catch sight of it agiw as the aperture closes up We 
find the nng has changed into a spherical ball, with 
still further diminished energy and increased velocity We 
then lose nght of it agam, but it now lengthens out, 
md towards the end of its courre approximates to the form 
of a rod moving parallel to lU length through the fluid with 
eneigy and velocity which again can be approximately deter 
mined In this part of its life the velocity of translation decreases 
snth decrease of energy I believe it will be found, when the 
theory is rompletety worked out that the spherical atom is the 
stime where this reversal of property takes place 
Eien in the nng state however, the change of sel&city snth 
energy is veiy small , mueh smaller, 1 think, than m generally 
recogiused When the enerw is increased to twentp times 
that of the spherical vortex the veloci^ u only diminished to 
two thirds Its previous salue If at ordinary temperstures, iw 
3 j*C the vortex was in the spherical shape, then at 3000 C 
itfc velocity of translation would only hsve bm reduced to fiur 
fifths Its value at the lower temperature whilst the aperture of 
the nng would have a mdius about 1 4 times that of the sphere 
At 3000 C the veloaty would not differ liy much more than 
tme twentieth from its anginal value In fact, near the sphencal 
state the alteration in velocity of translation is very slow It u 
therefore possible, that if the atoms <f matter be vortex 
aggregates the state m which we can expenmentally test our 
theory is just that m which the mathematics discussion fuis us 
Other modifications (end to diminish this change of velocity I 
will refer here to three only The first u that < f hollow vortices 
We must not liowevet, postulate vacuous atoms without any 
rotational core at all , for in this caM we should probably lose 
the essential property of permanenee The question lutt not 
been fully investigated, Init there can be little doubt that by 
(bminiAing the energy of a completely hollow vortex we can 
cause It to disappear We can certunly create one in a perfect 
fluid Secondly J J Thomson has shosrn that if a inolerule 
be composed of linked filaments the energy mcreases as the 
components move further a|iart In such a case an extra supply 
of energy goes to expandmg the molecule, and less if any, 1 1 
increasing the aperture Lastly, a modification of the atomie 
motion to which I shall refer later and which seems called for 
to explain the magnetic rotation of the plane of polaruation of 
light, will also tend to lessen the change of sire, and therefore 
change of velocity with chxnge of energy, even if it does not 


__ , . , r how a vortex atom theory lends 

Itself to the explanation of physical and chemical properties of 
matter independently of what may be called ether relaUons we 
find that we owe almost all our knowledge on this point to the 
srork of I rof J J Thomson ( A Treatiie on the Motion of 
Vortex Kings, Macmillan, 1883), which obtained the Adams 
I’m* m 18& This, however u confined to the treatment of 
iim vortex nags, stilt leaving a wkIc field foe future investiga 
tions m connection snth thick nngs and snth vortex aggregates 
srhich produce no mlaeis in the suirounding medium Ills 
week IS sn extremely siKgestive one lie mows that such s 
theory is capable not rm^ of explannng the gaseous lasrs of a 
so called perfect gas, but posnU) also the slight deviations there 
from (^ite as striking is his explanation of chemical com 

bmation— an explanation which flow * — ^ 

theoiy A vortex fUament can be lull 

can be linked together like hehcesdiasni 

or, lastly, several cm be arranged together like parallel nnn 
successively thnadiiw one another In the latter case for sud 
an arrangement to he permanent the strengths of each nng 
must be the same, and further not more than six can thus be 
combmed together The linked vortices snll be in permanent 
combuotion on accewnt of then linkedness , the other arrann 
ment may be permanent if subject to no external actions. If, 
however, they ore disturbed the presence of other vortices 
they may break up When atoms are thus comfatned to form a 
compound, a certain number of mclecwtes will always be du 
sQciated , the caapamid will be permanent when the ratio of 
the average paired tune to the unpairad tunc of any atom is 


targe Thomsem considers every filament to be of the same 
strength Then m atom eonsubng of two hnks will behave bka 
a nng of twice the strength one of three Imics, of three tunes 
the strength, and so on On tins theoiy chemical compound^ 
are to be regarded as systems of nogs, not finked into one 
another but close together, and all engi^ m the operruon of 
threading each other The conditions for permanence are (i> 
the strength of each nng must be the same (3) the number 
must be less than 6 Mow apply this 11 and Cl have equal 
Imkings, therefore equal strength Consequently we can have 
molecules of HCI or any combinations up to 6 atoms per 
molecule, although the simpler one is the most hkely O has 
twice the linking therefore the strength double Hence one 
of H and one of O cannot revolse m permanent connection 
We require fiist to arrange two of H together to form one 
system This system has the same strength as O they can 
therefore revolve in permanent connection and we get the water 
moltcrile Or we may take two of the O atoms and one of the 
double II moleimie and they can form a triple system of three 
nngx thretding one another in permanent connection, and we 
get the molecule H.O, This short example will be suificient 
to indicate how the theor) gives a complete account of valency 
The energy of rings thus combined is less than when free , 
consequently they are stable and the act of combination sets 
free energy further Thomson points nut that for two nngx to 
ctunbine their sires must be about the same when they come into 
proximity , consequently combinatum can only occur between 
two limits of lemuerature corresponding to the energies within 
which the rtdn of both kinds of nngs ire near an equably 
^^c can easily extend Thomsons reasining to explain the 
combination 1 f two elements by the presence of a third neutral 
substance Call the two elements wWh are to combine A and 
B and the neutral substance C The radu of A and B are to 
be supposed toj unequal to allow them to come close enough 
together to ermbme If nrw at the given temperature the C 
atom has a radius intermediate to those of A and B it is more 
nearly equal to each than they are to one another C picks up 
one of A and after a short time drops it A will leave C with 
Its radius brought up (say) 1 1 closer equality with it The same 
thmg happens with the B atoms arm they leave C with thmr 
radii brought down to closer equahty with it Ihe result is that 
A and B are brought into closer equiJity with one another and 
if this IS of sufficiint amount they can combine and do so, while 
C remains as before and apparent]} inert 
Thomst n s theory of chemical combmation applies only to 
thin nngs Something snalogoUB may bold also for thick nim> 
but It IS clearly inapplicable to vortex aggret.ntes similar to that 
of Hill s We are not confined however, to thisjiarticular kmd 
if asioLiation of vortex atoms in s molecule f or uutance, I 

have recently found (not yet pubbshed) that one of Hill s vortices 
can swallow up another and retain it inside m relative equihbnum 
The matter requires fuller discussion but it seems to open up 
another modi of chemical combination 
A most important matter which has not yet been discussed at 
all la the relation between the mean energy of the vortex cores, 
and the enei^ of the medium itself when the atoms are close 
enough to sflect each other s motions (ns in a gas) The fun 
dsmental idtss arc quite difierent from those under^ng the well 
known kmetK theory of gases of hard atoms Nevertheless, 
many of the resulu muat M very similar, hosed as both are on 
dynamical ideas Whether it will avoid certain difficulUea of 
the latter, especially those connected with the ratio of the 
Mieeific beats remains to be seen The first detoderatom is the 
determination of the equibbnum of energy between vortices and 
medium and before this la done it is useless to speculate fiiither 
in this region 


A vortex atom theory of matter carries with it the necessity 
of a fluid ether If such a fluid u to tranamit transversal radia 
uoni some kind of quasi dasticity must be produced mu This 
can be done by xupposmg it to posaesi energetic rotaUooal 
motions whose mean velocity u xero, withm a volume whote 
linear dimensum is small compsured with the wave length of fi^t, 
but whose velocity of mean square u oonsideiable That an 

ether thui constituted iscapaUe of trr 

bona I showed before t*^ « — - 

the AsfocnUioa (‘ On th 

on the Vortex Atom Theoiy,” An/ Augf ktftrh, i88<,p $30), 
by constdenng a medium compeaed of cloieW packea 
small vortex rings Lord Xelvu (“ On the Vertex Theory of 
the LtUnimierotts Ether,” Brit Asm ksfsrtt, 1887, p. 486, also 
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PM Mag , OctoboT 1887. p 342) «t the Mencheeter meeUng 
<iiicnwfd tlte que^KMi mnch more thoroughly and Mttsfnctonly, 
nnd deduced that the velocity of propagation was n/a/i tunes 
the velocity of mean square of the turbulent motion We can 
make little further progress until we know something of the 
arrangement of the small motions wluch confer the quasi 
rigidity Thu may be completely irregular and unsteady, or 
arranged in some definite order of stMy motions I am in 
cbned to the view that the latter is nearer the truth In this 
case we should expect a regular structure of small cells in which 
the motions are all similar By the word cell I do not mean a 
small vessel bounded by walls, but a portion of the fluid in 
which the motion is a complete system in itself Such a theory 
might be called a cell theory of the ether The simplest tyM, 
pemps, u to suppose the medium spaced mto rectan^W 
boxes, in each of wbmh the motion may m specified as follows 
HoMing the box with one set of frees horizontal the fluid streams 
up in the centre of the box, then tunu round, flows down the 
aides and up the centre again In fxet, it behaves like a Hilt s 
\ortex squeezed from a sphencxl into a box form bach liox 
has thns rotational eireuUtion complete m itself The six a I 
loining compartments have their motion the same m kind, but 
In the reverse direction, xnd so on In this way we get con 
tinuous and energetic small motions throughout the medium, 
and the stxte is x stable one If there is a shear, so that each 
cell becomes slightly rhombotdol, the rotatiorul motions inside 
tend to present it and thus propagate the disturb ince, but the 
celts produce no effect on the general irrotatioiul motion of the 
fluid, at least when the irrotationil velocities are sm-ill coniparetl 
with those of the propa^tion of light In this case the rate at 
which the cells xdjust themselves to an equilibrium position is 
fkr quicker th in the rate xt which this equilibnum distribution 
ts disturbed b> the gross motions 1 he linear dimensions of the 
cells must lie small comiiarcd with the wxve lengths of light 
They must probably be small also compared with the at >ms of 
gioss matter, which are themselies small compared with the 
same standxrd 

We may regard each cell as x dynxniical sjstem by itself into 
whmh we pour or take away energy This added energy will 
depend only on the shape into which the box is deformed We 
may then, for our consenience in considering the gross motims 
of the medium as a whole, 1 c our secondary meilium, regani 
these as mterlocked ^tems, neglect the direct considemtion >1 
the motions inside them, luit regard the energy which they 
absorb as a potential function for the general motion This 
potential function will contain terms of two kinds, one inv living 
the shear of the cells, and this shew will be the swu is the 
rotational deformation m the secondary medium The second 
svill depend on alterations in the ratios of the edges of the cells 
<mcluding other changes of form iniolving no rotations) The 
former will give rise to waves of trinsverul displacements ITk 
second cannot be transmitted as wives, but may produce local 
effects If a contmuous solid be placed in such a raemum, the cells 
will reairaime themselves so as to keep the continuity of thiir 
motions The cells will become distorted (but without resultant 
*ear), and a staUc stress will be set up We have then to deal 
with the pnmaiy stuff itself, whose rotation gives a structure 
to the ether, and the structural ether itself The fonner 
we may call the primary medium The ether which cin 
transmit transversal disturbances, and which is built up out of 
the first, we m-w call the secondary medium Whether an atom 
of matter u to be considered as 1 vortical mass of the primary 
or of the secondaiy medium is a nutter to be left open m the 
present stale of the theory 

At the Bath meeting of this Assocution, I sketched out a 
theory of the electrical action of a fluid ether m which electrical 
lines of force were vortex filaments combined with an equivalent 
number of hollow vortices of the same vortical strength (" A 
Vortex Analogue of Static Electneity,” Brtt Astoc R»p , 1888, 
^ 577 ) An electric diarge on a body depend on the number 
-of enda of filaments abutting on it, tiie sign being determined 
V the direction of rotation of the filament looked at from the 
body Thu theory gave a complete account of eleclnistauc 
'actiona, both quantitatively and qualitative^, and a more specu 
ktive one as to currenU and magnetism I c£a]d only succeed 
ui ptoTiog at that time that if the filaments were distnbuted 
actoiding to the same laws as electric lines of force, the distn 
bution woidd be one of eqnihbnum Lannor (" A Dynamical 
^lb**’'T<>ffi>«£lactncand lsimimfiiroasMedumi,”^4t/ 7>>u*t , 
■B94f P> 74^) baa recently proved that this 11 also the necessary 
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distnbution for any tyiie of a rotationally elastic ether, end eon 
sequently also for this particular case Currents al^ a wire 
Wert supposed to consist of the ends of filaments nmniM along 
it. With duappearanLe of the hollow companions, the fiuments 
producing at tht same time a circulation round the wire A 
magnetic field was thus to be produced by a flow of the ether, 
but probably with the ULcessary accompamment of rotational 
elements m it 

Ihis latter, however, was clearly wrung, because each kind of 
filament would produce a tirtulalion in opposite directions The 
lorru-l deduction would have been to lay stress on the fset that 
the held is due to the motion through the stationary ether of the 
vortex filaments, the field being perpendicular to the filament 
and to Its direction of motion Tms motion would doubtless 
produce stresses m the cell ether due to defonnotions of the cells, 
and lie the proximate cause of the mechanical forces in the field 
In any case, it is not diflicult to show that a magnetic field can 
not be due to an irrotational flow of the ether alone * Such 
electrostatie and magnetic fields produce slates of motion in the 
medium, hut n« Uxlily flow m it , consequently we ought not 
to expect an effect t > be produced on the velocity of transmis 
Sion of light through it 

The funilamentil postulate underlying this explanation of 
(leetrie aetion is that when two different kinds of nutter are 
brought into loiilact a distribution of vortex filaments m the 
neighbourhood tikes plue, so that a larger number stretch from 
one 1 1 the other than in the opixisite direction— the distinction 
lietween pisitiie and icj^ative ends being that already indicated 
To see h >w such a distributifm may be caused, let us consider 
each vortex atom 1 1 be composed of a vortical mass of out 
seiondary medium 1 r tell structure ether The atom u much 
larger then e cell and contams practically an infinite number of 
them It IS 1 il)namical system of these cells with equUibnuni 
of energy thr}U(,hout it* volume The second atom is ady 
namical system with a different cquiUbnuni of energy Where 
they come int > contirt there will be a certain surface rearrange 
ment, which will show itself as a surface distribution of energy 
in a similar manner to tint which exists between a molar eollec 
tnn of one k mi if mole ules ui contact with one of another, 
tnd which shows itself in the phenomenon which we call surface 
tension In the present cose the eflect may tike plat eat the 
interfice of tw > atomic systems in actual contact, or he a differ 
ence effect belwe 1 the two interfiles of the ether and each 
atom when the I liter are sufficiently close Ihe surface effect 
we ere n iw c msi It ring sh iws itself as contact electricity 

Such e distnbuti m f small vorles filaments, stretching from 
one atom t > mother will tend to hold them together We 
therefore get in additi n il cause for oggreg ition of atoms This 
does not exclude the ithers already txrerred to They may all 
act comiirrently, s me pr xlucmg one effect, some another— one 
combining pcrhijx, unknown primitive atoms into elements, 
one elements into cbi meal compounds, and another producing 
the e ihesion of matt r into mosses 

On tins theory the dilference between a conductor and a 
dielcetnc is that m a dielectric the ends of the filaments cannot 
iwss from it Jin to atom, [xissibly because the latter never come 
into actual contatl In i conductor, however, we are to suppose 
that (he atomic elements can do so Wlien a current is flowing, 
a filament an I its cf|u valent hollow stretch between two 
neighbouring at ims they aro pulled mto contact or their 
motions bring them int > contact, the hollow disap|iears, and the 
rotational filamenl joins its two ends and sails away os a small 
neutral vortex ring into the surrounding medium, or returns to 
Its fonction as an ether cell The alums being free are now 
palled bock fo perform a smiihur operation for other filaments 
The result is that Uie atoms are set into violent vibrations, 
causing the heating of the conductor When, however, the 
metal IS at absolute zero of temperature, there is no motion, the 
atoms are already m c intact, and there is no resitUnee, as the 
observauon of Dew or an I leming tends to show 1 urther, as 
the roaistance depends on the communication of motion from 
molecule to molecule, we should expect the electrical conduc 
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tivity of a wbatance to march with ita therma] conductivity 
Again, on this theory the resistance clearly increases with 
increase of distance between atoms— 1 r with increase of 


temperature On the contrary m electrolytic conduction the 1 
same pinction of filament ends is brought snout, not by oscilla 1 
tions of molecule to molecule, but by dwuption of the molecule 1 
and passage of atom to atom In this case conduction 11 easier the 1 
mure easdy a molecule is split up, and thus resistance decreases 
with increase of temperature To explain the laws of electro 
lysis It u only necesmry to assume that the strenmhs of all 
filamenu are the same A similar hypothesis, as a e nave seen, 
lies at the baus of J ^ Thomson s eaplanalion of chemical com 
bination although it is not necesaanly the case that we are dealing 
snth the same kind of filaments It is evident that the theory 
easily lends itself to his views as to the mechanuon of the electnc 
discharge through nses rhe modut 0ptrtMdt of the production 
of the mechanic lorcive on a conductor carrying a current in a 
mamietic field and of eleitmdynxmic mduction is not clear 
Probably the full explanaluin is to be found in the stresses pro 
duced in the ether owing to the deformation of the cells by the 
passage of the filamenu through them The fluid moves accord 
ing to the eouation of continuity without slip, and subject to the 
surfiice conaitiins at the conductors This motion however, 
distorts the cells and sIksma are called into phty Any theory 
which can explain the mechanical fbraves and also Ohm s law 
must, on the pnnciples of the conservatioa of energy, also explain 
the induction of currents 

The mimetic roution of the plane of polaniation of light 
does not depend on the structure of the ether or on the mometic 
field itself, but is a result of the atomic configuration of the 
matter in the field modified by the magnetuim It is generally 
recognised os caused by something in the field rotating round 
the direction of the magnetic lines of force Now the vortex 
atom, as usually pictured is incapable of exhibiting this property 
It u, however, on interesting tact and one which I hope to 
demonstrate to this Section during the meeting that a vortex 
nrg can have two simultaneous and ind^ndent cyclic motions 
—one the ordinary one and another which is capable of pro 
dnong just the action on Ight which shows lUcIf os a rotation of 
the punc of polarisation The motion is rather a complicated 
one to describe without a diagram, but on idea of its nature may 
be obtained conudering the case of a straight cylmdneal 
srortex The ordinary straight vortex consists, os every one 
knows, of a cylinder of fluid revolving like a sobd, and sur 
round^ by a fluid in irrotational motion In the core the 
velocity increases from zero at the axis to a maximum at Us sur 
face Thence it continuously decreases in the outer fluid os the 
distance increases Everywhere the motion is in a plane 
perpendicular to the axis Let us now consider a omte different 
Kina of vortical motion Suppose the fluid is flowing along the 
cure like a viscous fluid through a pipe the velocity is zero at the 
surfime and a maximum at tlR axis Everywhere it is parallel to 
the axis, the vortex lines are circles in pianex perpendicular to 
the axu, and concentric with it Since the velocity at the surface 
of the core is zero the surrounding fluid is also at rest Now 
superpose thu motion on the previous one, and it will be found 
to be steady If a short length of this vortex be supposed eut 
off, bent into the shape of a urcle and the ends jomed we shall 
have veiy a rough id« of the compound vortex nog of which I 
speak I say a very rough idea because theactual state of motion 
in a ring vortex or a HUl s vortex is not quite so simple as the 
analogy might lead one to think 
Now a compound vortex atom tA thu kind is just what we 
wont to produce rotation of the plane of polanaation of light 
The light passing through such a vortex 1mm the directimi of 
snbratim twuted in the wave front In ordinary matter no such 
rotation is produced, because the vanous atoms are indifferently 
directed and they neutralise each other’s effects. Let however, 
a magnetic field be produced, and thw will range themselves 
so that, on the avenge the pnmair* circniations through the I 
apertures will point in the direction ot the field Consequently ' 
the avenge direction of the secondary spm will be m planes | 
perpetidiculsr to thu and will rotate the plane of pobmsation of I 
any light whose wave front passes them The rotation u pro i 
duced only on the light whiM u transmiUed throng the vortex j 
The rotation observed u a resultant effect In fimt it u clear 1 
that in the case of lefractioa the epical media belong to the tjrpe j 
in whKb every portion transimu the and not to the type in 


which refraction u produced by opaque bodies embedded in the 
ether The atoms are only opimne if they contain vacuous, 
cores The question of the gnp of the portKles on the ether 
does not enter, but difference of quality— showing itself ii» 
re&action and duperuon— u due to difference in average 
rotational quasi elasticity produced by the atomic circulations, 
and posnbly absorption u due to precesstonal and nniatioaal 
motion set up by the secondary spins These, however, are- 
perhaps rather vague speculations 
Instead of attimpting to mvent ethers, to deduce their pro 
perties from their specifications and then seeing whether thejr 
fit in wuh experience we may begm half way We may aonme 
different forms for the function giving the energy of the medium 
when disturbed, apply general dynamical methods, and du 
tinguish between those which are capable of explaining the 
phenomena we are investigatiiig and those which are not 
Inventum is then called upen to devise a medium for which the 
desired enern function u appropriate This was the method 
apjdied by MimCutlagh to the luminiferous ether He obtained 
ana^btaical form of the ener^ funcUon which completely 
satufira the conditions for a lunumferous ether , its essential pro 
petty being that the energy depended only on the rotational du 
placemenu of lU small parts He was unable, however, to 
picture a stable matenal medium which would possess thu 
property Wt recognise now that such a medium is possible if 
the rotational rigidity is produced by intrinsic motions ui the 
small ports of the medium of a gyrostatic nature In a most 
masterly manner LarmorC A Dynamical Theory of the Electnc 
and luminiferous Medium /wi/ Trans 18^) has recently 
investigated by general dynamical methods the possibility of 
explaming electnc and mametic phenomena by muns of the 
same energy function Electric Imes of force are rotational 
filaments in the ether ‘ similar in fact to those I suggested at 
Bath while a magnetic field consists of a flow t f the ether 
The same difficulty in accounting for electro dynamic induction 
anses, but the general form of the equations for the electro 
dynamic and magnetic fields are the same as those generally 
received 

Towards the end of thu paper he u led to postulate a theory 
of electrons whose convection through the ether constitutes an 
electnc current Two rotaong round each other are supposed to 
(mxluct the same efiSset os a vortex nng The mass of ordinary 
matter is attnbuted to the electnc inertu of these electrons. The 
electron itself is a centre or nucleus of rotational strain If I 
express a doubt as to the powibility of the existence of these 
nuclei as specified, I do so with great diffidence * Whether they 
can or cannot exut however, the general resulu of the mvesu 
gation are not affected 

Since thu paper was published Lormor has read a second one 
oa the same sulnect before the Royal Society, developing further 
his theory of the electron The publication of thu will be 
awaited with interest It u impowbte in an address snch as 
thu to go sertalim into the numerous points which he takes up 
and illuminates, because the mathematical treatment of tlw 
general question does not lend itself easily to oral exposition even 
to an audience composed of professed mathematicians There » 
no doubt but that this paper has put the theory of a rotationally 
elastic ether— and with it that of a fluid vortex ether — cm a 


those eff graviution The ether must he capable of transmittmg 
mvitabonal forces as well os electnc and optical efiecu Does 
the rotational ether give any promise of doing this ? No satis 
fimtory expbmauoa A gravitation on any theory has yet been 
offeTcd Perhaps the least unsatisfactory is that depeMing on 
the vortex atom theory of matter (“ On the Problem of Two 
Pulsstuig Spheres in a Fluid,” Trtc Camh PM .Siir , in p 
983), wtoh attributes it to pulsations of hollow vortex atoms 
But thu necessitotes that they should all pulsate with the same 
penod and m the ume phase It u very diffieult to conceive how 
thu can happen, unless, es Larmor luggctts, all matter u buitt 
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up of conitaiit elemenU bke hu electron*, whoie penodt are 
n«ce*Miil]r all alike It u poMible that the vortex cell theory of 
the ether, of which I have already spoken, may suffice to ex 
plain gravitation also The cells, beude* their rotational 
rigidity, have, m addition, as we saw, a peculiar elasticity of 
fonn To gm an idea of how this theon may account for 
weight, let us suppose the simplest case where all the cells are 
exactly alike, and the medium is in equilibrium Now sup|iose 
one of the cell* begins to grow It foices the medium away on 
all side* , the cells will be dutorted in some definite way, and a 
strain set up hurther, this strain will be transmitted from the 
centre, so that the total amount across any concentric sfdiere will 
be the same Stresses will therefore be set up in the whole 
medium If a second cell b^ns to grow at another place it 
will produce also a state of strain, the total strain depending on 
the presence of both The stresses called into play m the medium 
vnll produce a stress between the bodies, but it is question ible 
whether it would be inversely as the square of the distance 
Whether it would be an attraction or repulsion can only be 
determined by mathematical investigation Ihe problem is 
quite determinate, though probably a very difficult one, and 
would be of mathematical interest quite apart from its physical 
importance Since apparently the phenomena of gravitation 
have no direct interaction with those of light and electricity, 
whilst the mind rejects the possibility of two different media 
occupying the tame space, we seem driven to look for it in an 
independent structure of the same medium Such a structure is 
already to our hands with its effects waiting to be determined 
It may well be that it may prove to be the cause we are seeking 
The ramd survey I have attempted to make is no doubt a 
medley ot suppositions and inferences combmed with some sound 
deductions Thu u the necessary consequence of a prospecting 
survey in a region whose surhet has been merely si ratched by 
pioneers My object has been to show that thu theory of an 
ether, based on a primitive perfect fluid, u one which shows very 
promising signs of being able to explain the vanous physical 
phenomena of our material universe I’robably, nay certainly 
the explanaUons suggested are not all the true ones Some will 
have to be given up, others modified vnth further knowledge 
We cannot proceed to particularise in our secondary hypotheses 
until we know more aWit the properties of such media as wc 
have been considering Every spetul problem solved in vortex 
motion puts u* in a position to form clearer ideas of whatcanand 
what cannot happen The whole question of vortex aggregates 
and their interactions u practically untouched, and a rich field 
u open for mathematical investigiition in thu portion only of 
the subject In all cases, whether a fluid ether u an actual fact 
or not, the results obtain^ will be of special mterest as types of 
fluid motion It is at present a subject in which the mathe 
m a ti c i a n s must lead the attack I shall have attained my olncct 
m chooung this subject for my address, if by it I can induce 
some of our younger iiuthematicuiu to take it op and work out 
Its details 


SECTION B 

CHFMISIKV 

Opxnino Auoacss by Prof Kaiiiabl Meldola, FRS, 
F 1 C , For Sec C S , Prfsidfnt of the Seciion 

The State of Chemilai Science in 1851 
In order to estimate the progress of chemical science since the 
year 1851, when the Bnbsh Asaocution last met in thu town, it 
will he of interest for u* to endeavour to place ourselves ui the 
pcHtion of those who took part in the proceedings of Section B 
on that occasion Perhaps the best way of performing this retro 
grade feat will be to confront the lundamenuil doctnne* of 
modem chemistry vnth the stete of chemical theory at that 
*^"‘e at any pomt m the history of a science the 


have survived to the present time or not— may be taken as the 
abstract summation of the facts, te of the real and tangible 
ktxiwle dge existing at the period chosen as the standard of 


Witlmut gamg too flu hack m time I may remind you that m 
^II the atomic theory of the chemists was grafted on to the 
amdied s ci e n c e of physics through the enundation of the law 
■« » n»‘<»t ed with the name of Avogadro di Quaregna Hie 
ntMoaliamgof th» law had been accomplished lit 1845, but the 


kinetic theory of gases, which had been foreshadowed by D 
Bernoulli in 1738, ind in later times by Herapath, Joule, and 
Rronig, lay burieil in the archie ex of the Royal Somety until 
receniTy unearthnl by LunI Raylemh and given to the world m 
189a under the authorship of Wateiston, the Icmtimate dis 
covercr The later developments of thu theory md not take 
place till after the last Ipswich meeting, vir 111 1857 6a, by 
Clausius, and by t lerk Maxwell in i860 67 Thus the kinetic 
theoreof gases of the physicists had not in 1851 acquired the full 
s^ificance for chemists which it now posaessea the hypothesis 
of Av(i),ulru was asailable, analogous conceptions had been 
advanced by Davy in i8ia, and by Ampere In 1814 . but no 
substantul ehemiril reasons for its adoption were adduced until 
the year 1846, when Laurent published his work on the law of 
esen numbers of atoms and the nature of the elements in the free 
stote {yluH Chtm Phyi [3], 18, 366) 

rhe so called New Chemistry ’ with which students of the 
present time are familiar ivas in fact, bring evolved about the 
iKnod when the British Assoeutiun last asMmbled at Ipswich , 
but It was not till some years later, and then chiefly thremgh the 
writings of Laurent and Gerhaidt, that the modem views be 
came accepted It is of interest to note in passing that the 
nomenclature of ( rganie compounds formed the subject of a 
report by Dr Daiilicny at that meeting in which he says — “ It 
has strut k me as a matter of surprise that none of the Bntish 
treatises on chemistry with which I am acquainted should con 
(am any rules to guttle us cither tn affixing names to substances 
newly diseosered or in di\ ining the nature and relations of bodies 
from the apix llalions atl*ch«i to them Nor do I flnil this 
deficiency sut>pbed in a manner which to me appears satisfoctory 
when 1 turn to the writings of continental chemists * In a sub 
sequent jKirti m of the report Dr Daubeny adds No name 
ought, for the sake of eunvemenec, to exceed m length six or 
seven syllables I am afraid the requirements trf modem 
organir chemistry have not enabled u* to comply with this 
condition 

Among other physical discoveries which have exerted an im 
rmrtant influence on chemical theory the law of Dulong and 
Petit indicating the relationship- b^ween speciiic heat and 
atomic weight had been announm in 1819, had been subse 
quently extended to compounds by Neumann, and still later had 
been placed upon a su basis by the classical researches of Reg 
mult in 1839 But here agnin, it was not till alter 1851 that 
Cinmrraro (1858) gave this law the importance which it now 
possesses in conneelum with the determination of atomic 
weights Thermo chemistry as a distinct branch of our v lence 
may also be considered 1 1 have amen nnee 1851, although th>* 
foundations were laid before thu period by the work of 1 avre 
and Silliermann, Andreas, (iraham, and cspeeially Hess, whose 
important generdisali n was announced in 1840, and whose 
claim to just recognition in the history of physical chemistry bos 
lieen ably advocateil m recent tiroes by Ostwald But the 
elaboration of thermo chemical facts and views in Ihe light of 
Ihe dynamical theory of heat was hrst commenceil in 1853 *»y 
Julius Thomsen, and has since been earned on concnnently with 
the workofBerthelot in the same field which the latter investi 
gator entered m l86s F lectro chemBtiy in 1851 was in an 
equally rudimentary conditi in Davy had published his Hectro 
eheimeal theory in 1807 and in i8ia Bersdius hod put forward 
those views on eleetrii affinity which became the huts of his 
dualistic system of formulation In l833.J'araday announced 
hi* famous law of electro ihemiral equivalence, which gave a fotal 
blow to the conception A Berrelius, and which later (1839 40) 
wu made use of by Uaniill in order to show the untenability of 
the dualutic system By 1851 the views of Berzelius had been 
abandoned, and, so far as chemical theory is concerned, the 
whole subject may be lunsidtred to have teen in abeyance at 
that tune It is of interest to note, however, that m that year 
Williamson advanced on quite distinct grounds hu now well 
known theory of atomic interchange between molecules, which 
theory in a more exteniled form was developed independently 
from the^ysical side and applied to electrolytes by C^usius in 
1857 The modern theory of electrolysis assocuted with the 
names of Arrhenius, van t Hoff, and Ostwald uof comparatively 
recent growth It appear* that Hittorf m 1878 was the first to 
point out the relationship between idcetrolytic conductivity and 
chemical activity, thu same author a* for butk a* 1856 Mving 
combated the prevaUing view that the electric current danng 
clectrolyau dowthe work of ovcieomuia the aflfouties of the Mns. 
Arrhmu* formulated his theory of dectrrdytic disncnUioii in 
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1887, t’I'uirk having almost umuUaneuutly amved at umilar 
viewK on other grounoc 

Closely connected with electrolysis w the question of the con 
slitution of solutions, and here again a coniergcnce of work 
from several di'Ainct fields has 1 m to the cruLtion of a new 
branch of physical chemistry which may be considered a modem 
growth Tilt relationship between the stren^h of a solution 
and Its freezing point had been discovered by Blagden towards 
the end if the last century, but in 1851 chemists hid no notion 
that this observation would have any influence on the future de 
velopmcnt of their science Another decide elapsed before the 
I1W W1S rediscovered liy KUdorff (1861), and ten jeirs later was 
further elaborated by de Coppet Raoult published his first work 
on the freezing jioint of solutions in l88a, and two years laterthe 
relationship lietween osmotic pressure and the lowering of free/ 
mg point was established by ll de Vnes, who first ipproached 
the subject as a physiologist, through observations on the cell 
contents if living plants As the work done in connei tion with 
osmotic pressure has had sueh an important influence on the 
“ disS(x.iition ” theory of solutions, it will be of interest to note 
that at the last Ipswich meeting Ihomax Graham made a com 
mumeati n on hquid diflusun, in which he ‘ gave a view of 
some of the unpublished results to ascertain whether solutions 
of saline ladles hid i piwer of diffusion imong liquids espe 
ciall> witer In 1877 Pfefler who, like de Vnes entered the 
field from the botanical physiological side succeederl in effecting 
the ineasuremiiil of osmotic iiresaure Ten yeirs later vin t 
Hoff foriiuilitcd the m idem dissocntion theory of solution by 
applymg 1 1 dissolved substances the laws of Bojie, (lay I ussac 
and Vvogadm, the law of osmotic pressure, and Rioult s law 
(innectiug the depression tf freezing point with niolteulir 
weight thus lajtng the fjundition of a doctrme which, whether 
destined to sunive in lU present form or not, has certainly 
everted 1 gieat influence on contemporary chemical thought 
( onsidei further, the stale of knowledge m 1851 lomerning 
such let ling pnncinles is dissoewtion or thermolysis mass 
action mil chcniicit ei|uilil)nuni Abnormil vapour densities 
hid lietn liserved liy Vvogadro in 1811, and by Amticre m 
1814 I iruve hid dissocntcd water vapour by heat in 1847, I***! 
the first great advance was m ide ten yeits later by Sainte Claire 
Dei till, from whose work his emanited our e\ubng knowlcdm. 
< f this subject I miy wld tbit the application of this piinciple 
to exphin the cises of ibnc rmil vapour density was made in 1858 
by Ko| p, kekule, and C anniz/aro almost simultaneously , but, 
strangely enough, this es|ihniliun was not accepted by Deville 
himself 1 he subsequent stages ire whjects of modem history 
TTie current views on mass octi m were toreshidowed as is well 
known liy Herthollcl in his ' StitKjue Chimiquc, published in 
l8oy 1 lit n I great advance hid been made when the British 
Associali in lu,t met here The subject first began to assume a 
quantitilive asix.it through the researches of Bunsen and I>ebus 
m 185J, ind was much advanced by (iladstone in 1865 ind liy 
Ilorc urt ind >sson a yeir later (•iildberg and \V uge pub 
lished their classica' work on this subject in 1867 

tquilly sinking will apimr the advances made since 1851 if 
we consider Ihil the whole subject of spectrum analysis, which 
brings ur science into relalii’ nship with aslruiiumy, has Ixen 
callra into existence since thit dile The cilebmted work of 
Bunsen ind Kirchhoflr w u, not published till 1859 Neither can 
I refriin from remuiding you that the coal tar colour industry, 
with which 1 have been to 1 small extent connected, was started 
into vctivity by Perkins discovery of mauve in 1856, the 
reaction of this industry on the development of organic chemistry 
IS now tixi well known to require further mention In that 
dircclii n also which brings chemistry into relationship with 
biolngy the progress has been so great that it is not going beytmd 
the fact to state that a new science has been created Pasteur 
began his studies on fermentation in 1857, and out of that work 
has arisen the science of hactenology, with its multifanous and 
fiir reaching consequences As this chapter of chemical history 
forms the subject of one of the evening discourses at the present 
meeting, it is unnecessary to dwell further upon it now One 
other generalisation miy be ehronicled among thegreit develop 
ments achieved since 1851 I refer to the periodic law connect 
mg the atmafe weights of the chemical elements with their 
ifliytical MliFchemtc il properties Attempts to establish numer 
iw reiawpNbipa in the cose of isolated gmps of elements had 
be«> madeby Ddbereimr in 1817, hy bmelin in 1826, andagam 
by Doberetner in 1829 The triad system of grouping was 
farther developed by Dumas m 1851 I am informed 1^ Dr 
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(.laditone that at the last Ipswich meeting Dumas’ speculations 
in this direction exated much interest All the later step* of 
importance have, however, been mode since that time, vu by 
de Chancourtois in 1862, the “law of octaves" by Newlandi m 
1864, the penodic law by MendeUefi', and almost contempoia 
neously by Ixithar Meyer in 1869 

I have been ttmpt^ into giving this necessarily fragmentary 
and possibly tedious histonaU sketch because it is approaching 
half a century since the Bntidi Associatton visited tms town, 
and the oppc^unity seemed fitvouiahle for ^ng through that 
pmess which in commercial aflairs is called “tokmg stock ’’ 
The result speaks for itself Our students of the present tune 
who are nourished intellectually by these doctrines should be 
mide to realise how rapid has bcM their development The 
pioneers of our science, on whose shoulders we stand — and many 
of whom are happily still among us — will denve satisfoction from 
the retrospect, and will admit that their labours have borne 
goodly fhiit It is not, however, simply for the purpose o. 
recording this enormous progiess that I nave ventured to assume 
the ofhee of stock taker The year 1851 may be regarded at 
iwtumng tiwards the close of one epoch and the dawn of a new 
era in chemical history Gmsider broadly the stale of organic 
ehemistiy at that lime There is no oecinon for going into 
detail, even if tunc idmitted, because our literature has recently 
licen enriched by the concise and excellent historical works of 
Schorlemmer and of I rnst von Meyer It will suffice to men 
ti< n that the work and writings of Liibig, Berzelius, Wohler, 
Dumas, (.a) 1 ussac Bunsen, and others b^ given us the lead 
mg ideis of isomerism sulistitulion compouml rtdieles, ind types 
Wurtz and Hofmann had just discovered the orgaiuc ammonuis , 
Willmmsoil thit sime year maxle known hu Cckbrateel work on 
the ethers ind (.erhaidt discovered the acid anhydrides 1 year 
lalei Ihe newer theory of l)pc was undergoing development 
by (•cihardt iml his followers , the mature results were pub 
lished in the feurth volume of the “ Traite de ( himie’ m 1856 
In this (oimtry the theory w es mueh advanced by the writings of 
Odiing end \\illiimson 

SlIISKltM DIVSIOIMIM 01 CHFMISTRV AlOM. 

Two Lims 

The new en which was dawning ujxm us m 1851 was that of 
structural r e institutional chemistry, Inscd on the doctrme of 
the vilem y of the at ms It is well known tint this com eption 
wu broiehed liy hrankland in 1852, as the result of his investi 
giti ms on Ihe urgano metallic compounds But it was not till 
1858 thit Kel ule who hid previously done much to develop 
the theory of ijjHs, md Cou^r, almost simullineously, recog 
nised the quadrivalent character of cirbon lo ittempt to give 
anything viipmaching an adequate notion of the subsequent 
influenee of this idea on the prugress of organic chemistry would 
lie taut vmount to reviewing the present condition of that subject 
I imiginc that no conception more prolific of results has ever 
Ix-en introduce 1 int > any departinvnl of science If we glance 
luck along the stream it will be seen that shortly after the last 
meeting here the lourse of discovery began to luncentrate Itself 
int I tw I chinmls In one we now find the results of the con 
fluent lalxiurs of those who liave regiided our science ftora its 
ph} steal side In the other channel is flowing the tide of dis 
eovery arising from the valency doctrine and its extension to the 
structure of chemical molecules The two channels are at 
present fairly parallel and not far apart , an occasional explorer 
indeivours now and again to make a cross cut so as to put the 
streims into commumcation The currents m both are nuining 
very rajndly, and the worker who his embarked on one nr the 
other finds himself hurried along at such a pace that there is 
hardly breathing time to step ashore and see what hw neighbours 
ire doing II speaks well for the fertility of the conception of 
valency that the current in this channel is flowiim with unabated 
vqjour, although its catchment area— to pursue the metaphor— -is 
Iiy no means so extensive as that of the neighbouring stream 

The modem tendency to specialisation, which is a necessity 
arising from the large number of workers and the rapid moltipli 
cation of resulu, is appoienUy m the two direcUons indicated 
We have one cIok of workers dealing with the physics of matter 
m relation to general chemical properties, and another dass ol 
invest^tors concerning themselves with the special pnpertif of 
individual compounds and classes of eompounds—with atomic 
idtotyncrasies The workets of one class ue diffsientlating 
while their colleagues are intflgrating It sroidd be notUim less 
than unscientific to institute a comparison between the lewuve 
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menu of the two methods , both are necessary for the diselup 
ment of our science All methods of attacking the unknown src 
equally welcomed In some cases physicsl methods are a\-ul 
able, in other cases purely chemical methods have alone been 
found of use There is no antagomsm, but co operation If the 
results of the two methods are sometimes at variance it le simply 
Iiecause ure have not known how to interpret them The physie il 
chemist has adopted the results of the apphcation of ebem 
ical methods of determining “constitution,” and is enUeasounng 
to iumisb us with new weapons fur attacking this same problem 
The chemist who u seeking to unravel the architecture of mole 
cules IS dependent at the outset upon physical methods < f deter 
mining the relative weights of his moicciiles The worker who 
IS bringing about new atomic groupings is furnishing materul f ir 
the further development of generalisations from whieh new 
methods applicable to the problim of chemical structure niiy 
ngain be evolved The physical chemist sometimes from ihe 
broadness of hu view is am to overlook or to niinimtst the im 
portance of chemical moividuality On the other hsml the 
chemist who is studying the numberless potentudities of coml in i 
lion resident m the atoms, md who has grasped to the full 
extent their marvellous individuahties, is equally liable to h rgel 
that there are connecting relition^ips as well is specific 
differences in the properties of elements and compounds These 
are but the mental traits — the unconscious bias engendered b} 
the necessary specialisation of work to which I have referred, 
md which is obwrvnble in every department of seientific Hliour 

Thk Pksssm State os Siricturai Chsviisirv 

The success attending the application of the doctnneof v dene) 
to the rmmpeunds of carbon has helped its extension to all c im 
pounds formed by other elements, and the student of the present 
day IS taught to use structural formula as the A B C 1 1 his 
smenee It is, I think, generally recognised among chemists 
that thu doctrine in its present stale is empincal, but it dt es n t 
amiear to me that this point is sufficiently insisted upm in 
chemical teaching I do not mean to assert that far the hsi 
thirty years chemists have been pursuing a phantom neither d > 
I think that we should be justimd in appljing to this rioctrine 
the words applied to its forerunner, the “types of (,erhardt 
by Lothar Meyer, who says that these “have renderetl gre it 
service in the development of the science, but they cm nl) I e 
regarded as a part of the scaflulding which was removed when 
the erection of the system of organic ehemistry had mide sutti 
aenl progress to be able to dispense with it ’ (“ Modem Thei ries 
ofChemistiar," p 104 ) It appears to me, on the eontriry, that 
there is a ptiysial reMity underlying the conception of valency, 
if for no other reason because of the conformabilit) of this 
property of the atoms to the penodu' law But the doctrine as it 
stands is empincal in so for tnat it is only represent vtive and not 
explanatory hrankland and Kekule have given us 1 gre it truth, 
ljut Its very success is now making it more and more obv lous that it 
is a truth which is pressing for further development from Ihe ph) s 
icalside If weare asked why CO exists, and why CUsandCC U 
do not, together with umumerahle similar questions which the 
inquisitive mind wdl raise, we get no light from this doctrine If 
any over sanguine disciple goes so for as to assert that all the 
possible compounds of the elements mdicaled by their valency 
are capable of existence, and will sooner or later be prepureif, 
he will, I imagine, find himself rapidly travelling away from the 
nsonttffimt 

TTieie is something to be reckoned with besides valenc) 1 he 
one great desideratum of modem chemistry is unquestionabl) a 
^yncal or mechanical mterpretation of the combining canocibes 
of the atoms Attempts at the construction of such tneorio 
have been made, and tniis for only m a tentative way, and these 
viewrt cannot be said to basre yrt come within the domain of 
practical chemical politics I have in mind, among other sug 
gesbons, the dynaoucal theory van ’t Hoff published in ibSi 
(“ Ansmhten ntier die orgamsche Chemie ”), the theory of electric 
charges on the atoms broached by Johnstone Stoney m 1874 
and so ably advocated by the late Prof v Hcimboltr in his 
Faraday lec^re m 1881, and the electnc polar theory of Victor 
Meyer and Riecke^IMbluhed in 1888 (“ Einige,Bemerkungen 
tlbn den KoUenstemtom und die Valent," Btt , ai, pp 946, 
1690) 

Pending the ratwHallsition of the doctrine of valency its pro 
m u lga ti o n must caatunie m its present form Its services m the 
conMruetKm of latiottal formuw, especially witbm the bimts of 
uomeritm, have bean inealcnlaUe It is the ladder by which 
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wc have Uimbed to the (iresint bnlluint achievements m chemica 
synthesis, and we an not in a positian to perform the un’ 
gracious usk of kicking it avrry In recalling attention to il» 
weaknesses I am only putting myself in the poution of th 
physician who diagnists his peUent's case with the ulterior 
object of getting him strengthened There can be no rloubt that 

renewed vitality his been given to the doctrme b) the roncep 
tuns of Uutumirism and desmotropy, formuIUed by Conrad 
hia.1 in 1885 and by 1 aul Jaeobson in 1887 The importance 
of these ideas is lieconimg more evident with the advancement 
of chemical discover} Au) attenqit to break down the ngidl) 
statical concepti m of iiir structural lurmul e apjiears to me to be 
a step in the right dim turn Ihen, again, I will remind you of 
the prohtie development if the doelnne in tht hands of Le Be 
and van t Iltif by the introduction of the stereochemical 
hypjthesis in 1874 unquestionably the greatest advance m 
structural chemistiy sinie the rec ignition of the quadrivalent 
character of the c irl n atom If evidence he required that 
there is a physic <1 r dily underlying the conceiRion of v dency, 
wc need only |x>iiil ti the tl ise accordance of this notion of the 
isymmctrie carl n at m with the facts of so called ‘ |hysical 
IS merism and tht sj lendid results that have followed fi im its 
mtroducliin int ur seitnee, especially in the held if cirlxi 
hydrate", though ibe iiivcstigaliuns of I mil pischer and hix 
pqiils In other lircctiuns tlie stereochemical hy|Kithesia has 
proved 1 1 he i in at suggestive guule It was applied by Prof 
V liteytrin 188(1/ / iS 2377) to explain the cunditioiis of 
stcbilit) r instibilitj 1 urtiiin atomic groupingi such as the 
eajlosiveness f | ly lectylene compoimds and the stability of 
jenti and hcvaeytlie systems Again, in 1888 this eminent 
(he mist sh we litsfeitility in 1 senes ofbnlliant researches upon 
bcn/eiit derivatives ( Inn >37, 15b, and subsequent pipers) 
N « cvn I omit l > menu n the great impetus given in this field 
ly the classical w irk f Wisluenus, who in 1887 ap| lied the 
hyp thesis t nnsaturilcd c iniiounds and to cyclic systems with 
renurl vblesutccssl L elier die raumhthe Anordnun^der At inie 
III orginisehen M ilel ulen Vc ) (^ite recently \ icli r Meyer 
andj Sudl r ugh hive h iwn that the ability of certain denva 
lives ( r lx 11/ III and naphlh ic aeids to form ethers is „iierned 
by stercoehcmieil t iiisidercli ms {/kr , »J, 510, 1580, 3146 and 
*8, 182 1254) Ilui I must avoid the lemptalion to enlarge 
up n this theme Ittause the whole subject has been recently 
brought tc^ether I) t V Bischofl in his Handluch dcr 
btereocheniie (Irani furl 1893-94), a work to whiih ill who 
itt interested lu the siil jiit will naturally turn for afeience 
While the present ulv meed state of siructuml chemistry may 
thus lx. I ke I ui n as the outeume of the concei i« ns ot 
1 rankitnd in I Kekule it may lie well ti liear in nimcl that the 
idev f struelure is n I « tatt/y Ixiund up with the hypothesis 
of valency in Us present f rm In Iced, some advnee had been 
made in repiesenlmg c iistitulion, especially by Kolbe, 
Ix-fore the formal inti cluetion of this hyixuhesis Ihe two 
ideas have gn wii up icgclher, but the ex|KrimentiI evidenee 
that in any mi leculc the atoms are gnaiped together in 1 nor 
ticular way IS leilly in li | endent of any theory otvalency It is 
only after this evidcn t his been acquired, either by analysis or 
synthesis, thu we j riceed to apply the hypothesis m 1 uddmg 
up the structural formula II is of course legitin ite to issume 
the truth of the hvp ilhesis, and to endeavour by its use 1 1 con 
vert an empined iiU 1 a ratiema) formula , but this method 
generally gives us i eb ite of firinube from which the true one 
ean only lie selected by further exyienmentol investigatiun Even 
within the narr iwer limits f isomensm it is by n 1 means eertoin 
that all the mixlilications of a compound indicated by hyixuhesis 
are actually eaixd le f eifistence There is, for example, 
evidence that some if the “position isomerides ’ ameng the 
denvalivesofmonn andp ly cychc compounds are too unstable to 
exist a fiict which in tsell is sufficient to indicate the nei essily 
for a revision and exlensi n of our notions of valency Thus, liy 
way of illustration, there is nothing in the hypothesis to indicate 
why orthoquinones of the Ixurene senes should not be eaixibte of 
existence , yet it isa fai t that m wte of all eflbrts such comjxmnds 
have never been obtained Ine condiuons essentid lor the 
existence uf these comixninds appear to be tliat the hydrogen of 
the benzene nng should lie replaced by odd substituents such os 
oxygen, hydroxyl, chlonne, or bromine Under these circum 
oa /incke has shown [Str , 90 , 1776 ), telrachlor and 
tetnbrom orthobenroqmnone are MiUe compounds S 1 also the 
mteresUiv researches of Nietxki have proved that in such acorn 
pound as rhodlsontc acid (/W , l», 308, and 93, 3136) ortho- 
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r none oxygen atoms are present But there is nothing in the 

tnne of valency wluch leads us to suspect that these ortho 
quinonr derivatives can exist while their parent compound 
resists all attempts at isolation I am aware that it is dangerous 
to arne from negative evidence, and it would be rash to assert 
that these orthoquinonek will never be obtained But even m 
the present state of knowledge it may be distinctly affirmed that 
the meth xls which readily fiimish an orthoquinone of naphtha 
lene completely &il in the case of benzene, and it is lust on such 
pomth as this tW the inadequacy of the hypothesis becomes ap 
parent In other words the doetrme fails in the fundamental 
requirement of a uientific theory , in its present f irm it gives us 
no power of prevision — it hints at posnbdities of atomic group 
ings but It does not tell us a /non which of these groupings ire 
hkcly 1 1 tie stable and whwh unstshle I am not without hope 
that the next threat advance in the reouirtd direction may yet 
c me from the stereocheraicsl extension of the hypnhtsis 
althoiu,h the attempts which have hithert i been made to supply 
Its deficiencies cannot I ut Iw regarded as more or less tent itive 
iHV Nkw Tiisoav 01 VasiaAti Tmfs 


I will venture in Ihe next place t > direct atlenli nt imxlem 
development of struetural chemistry which will help to illustrate 
still further some of the points msM hor many years we have 
been in the habit c f abstracting from our structural fr rmuK cer 
um ideal complescs of atoms which we consider 1 1 re present the 
nucleus or tyjie from whieh the compound of known constitution 
IS denied In rther words the hyt^hetis of laleniy whuh was 
developed inginally from Cicrhardt'i types is now leading us luck 
to another theory of types baaed upon a more intimate kn iw ledge 
of at imie ipouping within the molecule In some cases these 
types have neen shown to be capable of existence in others they 
are still ideal Used in this way the doctnne of valency is most 
suggestive but at the same time its lack of previsi >n is c< n 
stantly forcing itself up in tl e attention of chemical investigators 
The ^rent compounu has s imetimes lieen known before its de 
nvatives as in the case of ammonia, which was known long 
before the organic amines ind amides In other instances the 
derivatives were obtained lief ire the type was isolated, as in the 
case of the hydrazines which were characterised by hmil 
hischerin 187J and the hjdtazo compounds which have been 
known since 1863 while hydra/ine itself was hrst obtained by 
Curtius in 1887 1 hen)lavimide was discovered by Ciness in 

1864 and many represenlatiies of this group have been since 
prepared , but the parent c impound hydraroic acid was miy 
isolated by Curtius in 1890 Ilenvativesof triazoleand tetrenie 
were obtained by llladin in 1885 the types were isolated by this 
chemist and by \ndreocci in 189a Pyroznle deniatives were 
prepared by Knorr in 1883 pyroznle itself was n it isolated till 
18^, by Buchner Alkjl nitramides were discovered I) 
hranchimint and Kliblne minyyeirs liefore the typical com 
pound nitramide, NO, MI, which was isolated last > ear by 
Thiele and Lochman {Jier ay 1909) h samples might lie 
iiiuluplied to a formidable extent but enough have been given to 
illustrate the prinaple of the erection of types, which were at 
first imaginary lait which have since become real The utility 
of the hypothesis is undeniable in these cases and we are justf 
tied in pushing it to its extreme limits But no chemist even if 
endow^ with prophetic instinct could have certainly foretold 
SIX years aao that the t>iie ot Ciness ‘ tnazolienzene would be 
capable of free existence and still lets that when obtained it 
would prove to be a strong aad The fruit, established by 


Curtius that the group 


chemical mole 


cules like the atom of chlonne is certainly among the most 
stnking of recent discovenes Only 1^ year the list of nitrogen 
compounds was ennehed by the addition of CO(N,)„ the 
nitrogen analogue of phosgene (Curtius, Ar , ay 3684) 

Thne Ulustnuions, drawn from the compounds of nitrogen, 
will serve to bnng out the wonderfiil development which our 
knowIedM of the mnustry of thu element has undergone withm 
the last fewyM 1 might be tempted here mto a digression on 
the geiieiarbeanqg of the very stnkuy het that an element 
comparatively injjtfuve in the free state should be so remarkably 
acuve m ctmifaitttion, but I must keep to the mam tope, as by 
means of these compounds it is possible to illustrate still further 
both the strength and the weakness of our modem conceptionsttf 
chemical structure Consider some of the undiscovered com 
pounds whKh are foreshadowed by the process of ideal abstrac 




The types would be \q/ 


The first of these fbrmule represents the on 

known dihydto nitrous oxide The azo compounds ate de 
nvatives of the hypothetical diimide HN NH An attempt to 
prepare thu compound from azodicarbonic sod (Thiele, Amt , 
ayi 130) resulteti in the formation of hydtarine Ihe diethyl 
denvative may have been obtained by llames (Btr , sy asyo), 
but thu u doubtfiil It u at present inexplicable why compounds 
in which the group N N u m commnation with aromatic 
radicles should be so remarkably stable, while the parent com 
pound appears t > be incapable of existence The additum of 
two atoms of hydrogen converts this type agam into a stable 
compound There u nothing m the structuiaT formulte to indi 
cate these forts The amidines are stable c impounds, and the 
so called anhydro bases, ir imidazoles, are remarkably stable , 

he parent eomj onnd HC^^^ , has not been obtained, while 

Is amido deni lUi e 1 1,N Cv , u the well known substance 

gumidine The uodiazo compounds recently discovered by 
^hraube md SchmiU and by Bamberger (/W , 17 514 679, 
Ac) are pusibly denvatives of the hypothetical substance 
O N N H, which mq,ht be named nitroiamide Why thu 
compound sh ul! nut exist as well -is nitramide u another 
quesnon raised I y the principle of abstract types 1 he carbumes 
: formerly rigsraed as derivatives of the 1 ’• 


CO, 


MI 

\nh 




.Nil 

S' (i ischer, 4 hii , aia, 326 , hreund and 


NH, 


( oldsmith fier at 2456) Although this strueture has now been 
dupruved the p ssible existence of Ihe types has been sunM*ed 
Carli/me and thi icorbizine differ from urea and ihiocsrbamide 
niy liy lw> alinis of hydrogen These tyjies have not been 
isolated if they are incapable of exutence the current news of 
molecular structure give no suggestion of a reason The 
-*uizoamides are derivatives of the hypothetical H,N NH NH, 
r HN \ N H, compounds which Curtius 'prtiks of as the 
ptn|Mne and pr j yiene of the mtrogen senes The latter com 
plex was at one time thought to exist m diazohipputamide {Ar 
24 3342 Ihis has since been shown to be hippurazide, i z a de 
nvative of N,H Het , ay, yyo) and a Inacidyl denvative of the 
former type has also been obtained {/6k/ , 3344) Both these 
types await isolation if they are capable of exutence 
I may add that several attempts to convert duzoamides 
into dihjdro denvatives by mild alkalme redaction have 
' I me to doubt whether thu mtrogen chain can exist 
combmatun with hydrocarbon tadiclea The biadw 


derivatives of the 5 atom chain H,N NH NH 

HN N NH N NH a type which hardly aeems bkelv lo ue ui 
sufficient stability to exist The tetraiones of Emil Fiocher 
have for their type the 4 atom cham H,N N N NH, or 
H,N NH N H NH,, of which the free exutence u equally 
problematical, although a denvaUve containing the cham 
-N N NH Nil- has been obumed In Curtiua {/ 6 ui , a6, 
1263) Hydrazoic acid may be regarded oa a derivative of 

trumide ‘yP* appears to be also incapable 

of isolation (CurUus, Btr , aS, 407) The hydraztdinea or frir 
moayU of Ihnner {Ber , 17, 183) and of H v Pechmann {/M , 
*5> 3175), have for their parent compound the hypothetical 
subatonM H,N N CH N NH In Ltmprieht deunbed 
certain 020 compounds {/ 6 u/ , at, 3422) which, if potaeMing 
the structure assigned by that author, must be regarded os 
denvatives of diamidotetrtmi'' ' 


H,NN-N 


HN-NH 

hIj-iIh H,Ni;r-S 

Both thes« types are at preeent tmagmarv , whether it is poenble 
i6r cyclic rntrogen systems to exist we have np means of know 
that can be said is that they have never yet been obtained 

It IS possible, as 1 pointed out in 1890 at the Leeds meeting 01 
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the Bntuh AMocuUion, that mixed dtMoeimdes may be denva 
tive« of rach • 4 atom nng 

Anv chemiat who haa followed (he later developments of the 
chemutty of mtrogen could aupfdy numeroui other in<>tance4 of 
andMcomed type* A chapter on the unknown compounds of 
this element would furnish quite on exating addition to many 
of thoae books which are turned out at the present time in such 
profuMim to meet the requirements of this or that examining 
ixidy I have selected my examples from these compounds 
simply because I can claim some of them a* personal acijuBint 
ances. It would be easy to make use of carbon compounds for 
the mroe purpose, but it is unnecesMry to multiply iletails It 
has frequently happened in the history of science that a well 
considered statement of the shortcomings of a theory has ltd to 
Its much desired extension This is my hope in venturing to 
point out one of the chief dificieneies in the structural ehimistry 
of the present time I am afmid that I have handled the case 
badly, mt I am bound to confess that I am influenced by the 
same feelings as those which prevent us from judging an old and 
well tried mend too severely 

The theory of type* to which we have reverted ax the oukome 
of the studv of mmecnlai structure is capable of almost indtlinite 
there is good reason for doing, we replace atoms 
valency analogues m the wray of other atoms 
1 The facts ihs 


or group* their 


leagues are the first known instances m which 
of lodme has been shown to be the valency analogue of mtrogen 
in organic combination Pushing thu pnnctple to the extreme 
m get further suggestions fbr new groupings, but, as before. 


N. /N. N ( 

Of course these formube are m 


.N-O O 

0< or 0< Ac 

- O O 

ir less conjectural being bssed 


Ac If a student produced a set of formnl-e 

corresponding to the abose, in which Nil had been salistiliited 
for O, and asked whether they did not indicate the existence of 
a whole senes of unknown hydrogen compounds of nitrogen, we 
should probably tell him that his notions of chemical structure 
had run wild At the same tune I im bound to admit that It 
would be very difficult, if npt impossible, to fiimiah him with 
saUsfiuitoiy reasons for believing that such groupings are 
improbable Compare again the senes 

yNH, /N 

.NH, .Nil .N .NO, 

The first is urea , the second, third fourth, fifth (methylene 
diamine), and suth are unknown , the seventh is the remvkably 
interesting diasomethane discovered last year by II v Pech 
mann {Ber , sy, 1888) The last compound, dinitromethane, is 
known in the fem of its sidts, but appears to be incapable of 
, There is nothing exprnsed or 

— 1 — to txjflain 

e IS stable, 


why duutrometbane is 


views as to the possibil^ o. ^ — 

fhis being comjpletcd ANhether t^re would be a coneordanec 
of oprnion I vnll not venture to my , but any chemist who ex 
preiM erther behef or disbelief with remrd toi any spccuil 
member would, I imagine, have great diSeulty in giving a 
■CMiitific reason fi>r the midi which is m him At the most, he 
would have only the very qnsafe guide of analogy to fall back 
upon. Perhaps by the time the British AmocwBim holds lU 
meetiugat Ipswich it will have become postiUe to prove 
that one paiticnlar confSgoiation of certain atomi is poinble snd 
NO. 1350, VOL. 52] 


_ Then will have been adueved 

that great advance fur which we are waiting— the reunion of the 
two Streams into which our science began to diverge shortly after 
thi last Ipswich meeting 
sent position of 

statement that wi* have gained a 
iiiMj int anatomy of molecules, while our knowledge of their 
physioIiOT IS as yet in a rudimentary condition In the course 
of the kittgoing remarks 1 have eudeavouied to indicate the 
direction in winch our theoretical lonceptions are most urgently 
pressing forextinsiin It is, perhaps, as yet premature to pro 
nounce an opinion as to whether the next develojiment is to be 
looked for from the stereochemical side , but it is not going too 
far to express once agam the hope that the geometn^ repre 
scntation of valency will give us a deeper insight into the con 
ditions which determine the stability of atomic configurations 
The sjiecuhtions of A v Barycr, Wislicenus, Victor Meyer, 
Wunderlich Bischofi, and others have certainly turned the 
' which a new light 

Tilt I’RotKissoi Swriiritiat Chvmisirx 
If, in my earnest desire to see the foundations of structural 
chemistry maile more secure, 1 may have unwittingly gisen rise 
to the impression that I am depreciating its services as a scientific 
weajion let me at once hasten to make amends by directing 
attention to the grestest f its triumphs, the synthesis of natural 
products 1 1 of comjiounds which are known to be produced 
by the vital processes of animals and plants 

Having b«^n unable to find any recent list of the natural com 
jioiinds which have been synthesised, I have compiled a set of 
tables which will, 1 hope, see the light at no very distant period 
According to this census we have now realised about 180 such 
syntheses The products of bacteria have been included in the 
list liecause these compounds are the results of vital activity m 
the s.ime sense that alcohol is a product of the vital acUvily of 
the yeast jAant On the c ther hand the various uto oompounda 
resulting from the transl irmation m the animal economy of 
definite chemical substances administered for experimental pur 
poses have been excluded because 1 tm confining my attention 
lo natural products Of course the importance of tracing the 
action of tne living 0 u mism on compounds of known constitu 
tionfrom the jdiysi 1 >gi al point of viewcannot be overestimated 
Such exjxnmvnts will, without doubt, in time shed much light 
on the w irking of the vital laboratory 

The liistf ry of chemical sjnthesis has been so thoroughly dealt 
with from time ( 1 timt that I should not have ventured to 
obtrude any further n lice of this subject ujwn your patience 
were it n M for a certain p int which appeared to me of sufficieirt 
interest t > merit letonsiiltr mon It is generally stated that the 
formation of urea firm ammonium cyanate by Wohler m 1838 
was the first synthesis of an organic compound There can be 
no d iiibt thvi this ills i rv which attracted much attention at 
the time gave a sen ms blow to the current conceptions of 
organic chemistry beeaiiu urea was so obviously a product of 
the living animal It will lie found, however, that about the 
same time Henry Htnndl of Apothccanes’ Hall had really 
eflTevkd the synthesis of al ihol— that is to say, had synthesised 
this coraiKiund m the same sense that Wohler had spthesued 
urea The history is surn told In 1836 Hennell (through 
Biandc) eommunicated i Jiapcr to the Royal Society which 
appears in the Pktlosofhi tl J^anuutum hr that year » In 
studying the compe unds prixlmed by the action of sulphuric acid 
on atco&il, and known is • oil of wine,” he obtained sulpho 


analyses of this acid and of some of it . _ _ 

the same paper very clear notions as to Us chemical nature 
Hasmg sauSed himself ihal sulphovtnic acid is a product of the 
action m question, he then proceeded to examine some sulphuric 
oeid which had absorbed eighty Umes lU volume of olefiant gas, 
and which had been placed at his dupnsal for this purpose by 
Michael karaday Fiom thu he also isolated xulphovnnlc acid 
In another paper, communicated to the Royal Society m 1838,* 
he iwoves quantitatively that when sulphovuuc acid is distilled 
with snljihunc acid and water the whole of the alcohol and sal> 

» 'OntheMutual Action of SuJ^i^Agd snd Akohol » ' “ 
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phunc acid which united to form the fulpbovuuc acid an. re 
co\ered In the tame paper he shows trat he had very clear 
views an to the proccM of ethinfication Hennella work 
appears to have been somewhat dimmed by the bnlliancv of his 
contemporaries who were labounng m the same field , but it is 
not t o much to claim for him, after the lapse of nearly seventy 
jears the position of one of the pioneers of chemical synthesis 
Uf Cl urse in his time the synthesis wu not complete, bmuse he 
did not start firom inoi]{anu: materials The olefiant gss used by 
> arad» had been obtained from coal gas or oil m Moreover 
in I Sab iSaS alcohol was not generally regarded as a product of 
vitil activity and this is, no doubt, the reason why the discovery 
faileil to produce the same excitement as the fbrnuUion of urea 
Bui the synthesis of alcoh >1 from ethylene had nevertheless 
been arcomplished, and this hydrocarbon occupied at that time 
precisely the same positiun as ammonium cyanate The latter 
salt had not then bm synthesised from inoiganic msteruds and 
the formation uf urea as Schorlemmer points out ( The Rise 
and Develi pment of Oigamc Chemistry p 195), was also not 
a complete synthesis The reputation of Wohler, the illustrious 
friend md cidleague of the more illustrious I lebig will lose IH t 
a fraction of its bnlluincy by the raising of this hutoncsl question 
Science recognises no distinction of nationakty, and the future 
historian uf synthetical chemistry will not begrudge the small 
mche in the temple if fame to which Uennell is entitled 

Like many other great discoveries in scicDce, the artificial for 
mation if natural {woducts Vegan as in the case of alcoh >1 and 
urea with i bseriations srising from experiments not primarily 
directed to this end It was not till the theory of chemical 
struelure had risen to the rank of a scientific ^ide that the more 
cimplicated syntheses were rendered possible by more exact 
methods We justly credit structural chemistry with these 
triumphant achievements In arriving at such results any defects 
in the theory of structure are put out uf consideration b^use - 
and this point must never be lost sight uf all doubt os ti the 
possibility uf thu or that atomic grouping lieing stable is set 
aside at the outset by the actual occurrence if the compound m 
nature The investigator starts with the best of all assurances 
1 rom the time of Wohler and Hennell the course of discovery in 
this field has gone steadily on The announcement of a new 

r thesis has ceased to produce that excitement which it did in 
early days when the so called * oigomc ’ compounds were 
regarded as products uf a s| ecial vital force The mterest among 
the uninitiated now rues in ( roportion to the technical value <f 
the compound The present list of 180 odd synthetical products 
com|>rises among the latest discoveries gencuin the eolounng 
matter of the gentian root ((leatuma lutea) which has been 
prenmed by Kostanecki and Tanibor, and caffeme, synthesised 
by Emil hischer and Lorenz Ach, starting from diniethylurea 
andsnalimc acid 

I have allowed myself ni time for those prophetic flights of 
the imagmation which writers on thu subject generally indulge 
in When we know more about the structure of Uglily complex 
molecules, such as starch and albumin, we shall probably be abk 
to synthesise these compounds. It seems to me more important 
just at present to come to an understandipg as to what is meant 
by an organic syntbesu Ihere appears to be an impression 
among many chemiste that a sjntheids u only effected when a 
compound is bmit up from simpler molecules If the simpler 
molecules can be formed directly from their elements, then the 
syiRhesu is considered to be complete Thus urea u a complete i 
mthetical product, because we can make hydrogen cyanule 
from Its elements , from this we can prepare a ranaie, and 
finally urea In dtctionanes and text books we find sjmthebcal 
processes generally separated from modes of formation, and the 
hitler in their turn k^ distinct from methods of preparation 
The distinction between formation and preparation u obviously 
a good one, because the latter has a practical significance (or the 
invesb^or But the cxpenence gamed m drawing up the tables 
of kyntheused compounds, to which I have referr^, has resulted 
in the conclusion that the terms “ sjmthestb ' and ' mode of 
fimnation ” have been either unnecesaan^ confused nr kept dis 
tinct without suflicient reason, and that u is impossible now to 
draw a hard and fast hne between them Some recent wnters, 
such, for examine, as Dr Karl Elbe, m his admirable work on 
this snlqect (‘‘Die synthetisdiea Oaistellungsmethoden der 
Kohlenstod^baodungen Leipcig, 1889), have expanded the 
meaning of the word synthesu so as to comprise generally the 
building up of otganie molecules by the comnination of carbon 
with carbon, witnont refiuence to the eucamstance whether the 
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compound ocrurs as a natural product or not But although 
this defimuon iv sufficiently wide to cover the whole fidd of the 
producUon of carbon compounds from less complex molecules. 
It IS in some respects too restneted, because it excludes such 
well known caves as the formation of hydrogen cyanide from its 
elemuiu, or of urea from ammomum cyanate I should not 
consider the discutwion of a mere question of terminology of 
sufficient importance to occupy the attention of thu Section were 
it not for a matter of pnnaple, and that a pnnciple of the very 
greatest importance which 1 beheve to be associated withaclear 
conception of chemical synthesu The mat interest of all work 
in thu field anaei, from our being able, by laboratory processes, 
to obtain comjmundh which are also manufactured in ruture v 
laboratory — the living organism It u in thu direction that our 

science encroaches upon Oology through phvsiolagy Now, if we 
confine the notion of sjmthesu to the builmiw up of molecules 
from simpler molecules or from atoms, we exclude one of nature s 
methods of producing many of these very compounds which we 
claim ti have sjnlheviBed There can be no manner of doubt that 
a large proportion if not a majority, of the natural products 
which have been prepared artificially are not synthesised by the 
animal or plant m the sense of building up at all fh^ are 
the results of the I rcaVing down — of the oegiadatinn — of com 
plex molecules into simpler ones I urge, tnerefoie, that if m 
the lalioratory we can arrive at one of these products by deconi 
I posing a m re compkx molecule by means of suitable realms, 
we have a iierfeet right to call thu a wnthesis provided always 
that the mire i inpFex molecule, which gives nv rur compound, 
can be m its turn synthesised by no matter how many steps 
I from Its L nstituint atoms Thus oxalic acid has lieen directly 
synthesised fr m earbon dioxide by Kolbe and Drechscl by 
^sing this gas over potassium or sodium amalgam heated to 
Jfio Whether the plant makes oxalic acid cTirecIty out of 
carbon dioxi le we cannot at present state , if it does it certainly 
dies nit rmp] j K lie and Drcchsels process On the other 
hand this aci I maj f r all that u known exist in the plant as 
a pr iduct of degra lali in Many more complex acids such as 
citnc and tartanc break down into oxalic acid when fused 
with potash B tli ritnc and tartanc acids can now be com 
pleteiy synthesise I therefore the formation of oxalic acid from 
these I y |k tash fusi m is a Inie synthesis 
The illustrati n given will make clear the point which I am 
urging rhe listinetion between a synthesis and a mode of 
firniau n vanishes when we can obtain a compound by the 
breaking d iwn if a more complex molecule in all those cases 
where the litter cm be completely built up If we do not ex 
pand the meaning if synthesis so as to compnse such cases we 
are simply shuttmg the door m nature s fiice It must be borne 
in min 1 that ilie a lual yield of the cr mpound fiirmshed by the 
laboratory pr icess 1 les not come mto eonsideiation, because it 
may be generelly asserted that in most cases the artifical pro 
cesMs ire not the same as those which go on in the animal or 
plant The mformatiim of real value to the physiologist which 
these synthesis Live u the sug;estion that such or such a com 
p und may possiF ly result from the degradation of this or that 
antecedent com) c und and not from a process of budding up 
from sirojder m iKeules 


The Bpaxini 01 Ckcmicai Syntiiems on Vhai 
CHKMisrkv 

With these news — the outcome of structural chemutiy— 
the chmist and j hysiologut may join hands and move fearlewy 
onwards I iwaids the grei^ mystery of vital chemistry In con 
sidenng the results of organic synthesu two questions always 
anse as it were spontaneously How does nature produce these 
compheated molecules without the use of strong raagenU and at 
ordinary temperatures? What beanng have our Ubontory 
achievemenu on the mechanism of ntality? The light shed 
upon thpe quesu ns by experimental investigabon baa as yet 
flickered only m fiifiu gleams We are but dweller* in the outer 
gatn, waiting for the guide who u to show us the benrmg of 
modem research on the great problem which eoalronts ahke the 
pbyncut, thi. chemist, and the Uolcgut The chemical pro 
ce»es go on m the Uvum oiaaaism ore complex to an extent 
that IS diflicttit to realise Of tM vartoos compounds of a nimal 
or vegetable origin that have been produced eyntheticalty some 
are of the nature of wraste products, resulting from metabcdK 
degradation , others are the leiult of tymolytic action within the 
organim , ^ others, again, are second produeuarmng from 
the actfon of associate faat^eria, the lefauoodup betwem^ hac- 
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tena and their hott being at yet imperfectly undentood The 
anewer to the queetion how nature piMucee complicated organic 
moleculef will be much fecilitated when the phynolagist by 
experiment and obeervahon, thall have made pcmble a lound 
claanfication of theic qmthetical products based on their mode of 
orwmation m the otganism 

The enlargement m the defimtion of organic synthesu which I 
have advocated haa been rendered necessary l^ the considera 
tion of certain questions which have aruen in connection with 
the present condition of chemical discovery m thu field What 
evidence is there that any one of the l8o compounds which have 
been prepared artificially is produced in the oiganism by a direct 
process of building up? Is not the ipposite view quite as prob 
able ? Mav they not, from the simplest to the most complex tc 
products of the degradation of still more complex molecules ? 1 
venture to suggest — not without some temerity lest our colleagues 
of Sections 1 and K should treat me ss an intruder — that this 
view should he given a fair trial I am aware that the opposite 
view, especully (s regards plant assimilation, has long been held 
and espMially since 1870 when v Baeyer advanc^ his cele 
brated theory of the formic aldehyde origin of carbohydrates It 
IS but natural to consider that the formation of a complex mole 
cnle IS the result of s budding up process It must be 
remembered however that in the living organism there is 
always present a compound or imxture or whatever we like tr 
call It of a highly complex proteid nature which, althou(,h at 
present indefinite from the purely chemical point of view , is the 
essence of the vitality Of course I refer to what biologists have 
called protoplasm Moreover, it is perhaps necessary t ) state 
what IS ready nothing more than a truism, vis thst protoplasm 
IS present in and forms a port of the oigamsm from the very 
bepnning of its exu,tence— from the germ to the ailult, and on 
svards to the end of life Any st>eeial chemical properties per 
taming to protiplasm are inse^nrable from the animal or plant 
until that penod arrives which Kekule has hinted at when we 
shall be able to “ budd up the formative elements of bving 
organisms m the laboiatoiy (Nan aa vol xviii p 31a) But 
here I am afraid I am allowing the imagination tr take a flight 
which 1 told you s few minutes ago that ume would not admit c f 

The view that requires pushing forward into a more prominent 
position than it has hitherto occupied is that all the chemical 
transformations in the oiganism- at any rate all the primary 
changes— are made possible only by the antecedent combinatKm 
of the substances concerned with living protoplasmic matenals 
The carbon dioxide, svater ix , which the pWt absorbs must 
have formed a compound or compounds wi^ the protoplasmic 
material of the chloroplasts before starch, or sugar, or cellulose 
can be prepared There is, on this view, no suui process ss tkr 
dtrttt tomiuuUtm of dead molecules t > build up a complex sub 
stance Everything must pass thriugh the vital mill The 
protoplasmic molecule is vastly more complex than any of the 
compounds which we have hitherto succeeded in synthesising It 
might take up and form new and unstable compounds with car 
bon dioxide or formic aldehyde, or sugar, or anything else, and 
our present methods of mvesUgation would fell to reveal tbs 
proem If this previous combinati in and, so to speak, vitalisa 
tion of dead matter actually occurs the appearance of starch os 
the first visible product of assimilation, as taught by Sachs, or 
the formation of a I3 carbon atom sugar as the first carbo 
hydrate, as shosm by the recent researches of Horace Brown and 
G H Moms, u no longer matter for sronderment The 
chemical equations given m [fliysiological works are too purely 
chemical , the physiologists have, f am oftoid, credited the 
chemists with too much knowledg^it would appear as though 
their mtimate fiuniliaiity snth vital procesws had led them to 
undervalue the importance of their prune agent In giving 
expression to these thou^ts I cannot but fieel that I am treating 
you to the strange spectacle of a chemist {Oeading from the 
physKdogists for a little more vitality m the chemical functions 
of hvuig organmas The future development of vital chemistry 
rests, however, with the chemist and j^yswlogists conjointly , 
the isolation, ide nt i fi cati on , and analysts of the ptodiicu of vital 
activity, which has hitherto been the task of the chemist, is only 
the prmunmary work of physiologi c al ehemiatry lending up to 
die in ical pfaymology. 


j then undergo decompoMlion with the formation of new products, 

: may he proviMonsIly called the protoplasmic theory of vital 
synthesis hrom this stannpnint man) if the prcvaihng 
doctrines will have In Ik. inverted, and the formation of the more 
complex molecules will be considered to precetle the synthesis of 
the less c implex It may lie urge 1 that this view simply throsvs 
iMck the process of vital synthesis one stage and Wses the 
question of the origin 1 f the most complex molecules still unex 
plained I grant this at once hut in doing so T am simply 
acknowledging that we base not yet solved the enigma of life 
{ We are in precisely the same position ai is the Inologist with 
respect to abiogcnesis or the so called “ spe ntane< us genem 
tion To avi id [xissiblL misconception let me here state that 
the protoplasmic theory 1 1 no way necessitates the assumption 
, of a specul “ vital force All that is claimed is a peculiar and 
at present to us mysterious power of forming high grade chemical 
comlunations with approprute molecules It is n it altogether 
alxnird to suppose that thisjKiwer is a special propert) of nitrogen 
in certain forms of c imbination The theory is but an extension 
of the views of Kuhne Hi ppe Sevier and others respecting 
the mode of action tf en/ymes Neither is the siew of the 
degradational irigm i { synthetical products in any way new ‘ I 
merely ha\e ihoueht it desirable to push it to its extreme limit 
m onler that chemists may reabse that there is a special 
chemistry of priti ylasmic action, while the physiologists may 
exenise more cautic n in rt presenting vital chemical transform 
ations by equations which are in many cases purely hyixuhetical, 
or based on lahoraUry expenments which no not run parallel 
with the natural pr cess The chemical transformations which 
go on in the living ( rganism arc thus referred back to a pecu 
Imrily of protoplumic matter the explanation of which is 
bound up with the inner mechanism r f the process of assimtla 
tion If as the pro! plasmic theory unpUes, there must be 
cnmlinalion of living or toplasm with appropriate compounda 
before synthesu u possible then the problem resolies itself into 
a determination cf the cc n liti ns which render such combination 
possible— t e the conditu ns of assimilation It may be that 
nere also light will come from the stereochemical hypothesis 
Ihe first step was taken when Pasteur found that orgatuied fer 
ments had the power of disenminating between phyucal 
isomendes , a similar selective power ha' been shown to reside 
m enzymes by the researches of Fmil Fischer and his coadjutors 
Fischer has quite rteenlly expressed the vuw that the synthesis 
of sugars m the plant is Receded by foe formation of a com 
pound of carlxm di ixide or of formic aldehyde with the proto 
plasmic material of the chloroplost, and similar views have been 
enunciated by btohniann The question has further been raised 
by van t Hulf, os well as by Fiicher, whether a stereoehcmical 
relationship b^een the Using and dead compounds entem^ 
mto combiiiatioD is not an abrclutely essentul condition at all 
aasimilation The settlement of this question cannot but lead 
onsvards one stage towards the solution of the mystery that 
still surrounds the chemutry of the living oiganism. 

Recent Discoveries o» GasiiAUs EiEMFNrs 
The past year has been such an eventful one in the way of 
startling discoveries that I must ask indulgence for trespossuig a 
little further upon the time of the Section It was only tut 
yw at the Oxford meeting of the British Association that Lord 
Rayleigb and Prof Ramsay announced the discovery of a gaseous 
constituent of the atmosphere which had up to that time escaped 
detection The complete lustification of that announcement is 
now before the wrorld in the paper recently published m the 
PIUtMtfikiaU TVtmsafluni of tne Royal Society The history 
of thu brilliant piece of work u too recent to require much re 
capitulation I need only remind you how, os the result of many 
years’ patient determinations of tte densinr of the gases oxygen 
and mtrogen, Lord Rayleigh eiubliihed the feet that atmo 
spheric nitrogen wms heavier than nitrogen from chemical sources, 
and was then led to suspect the existence of a heavier gas in the 
atmewhere He set to work to iaolate thu lubetance, and sue 
ceedea m doing so by the method of Cavendish In the mean 
tune Prof Rastay, quite independeBUT, isolated the gas by re 
moving the nitrogm by means af,nd4iat msgncsium, and the 


PxoTOPi.asKic Tkkoky or Vital Symthesis 
T he sttf^ioartiMi that tfltsmical tynthtua in the organism u 
the result of the ccin h i i ia t ioii of complex m ol ecu le s with 
ampler moleeuks, end that the unstahlc oampoa * - ' 
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two mve«tiraton then combining theu Uboun, followed np the 
subfcct and have given us a memoir which will g> down to 
poatentjr among the greatest achievements of an age renowned 
for Its scientific activity 

The case in &vour of argon being an element seems to be now 
settled by the discovery that the molecule of the gas is mon 
atomic, ns well as by the distinctness of its electric spark 
spectrum The suggestii n put forward soon after the discovery 
was announced, that the gas was an oxule of nilrigen must 
have been made in complete ign ranee of the methods by which 
It was prt pared The pisvbility of its being N, has been con 
sidered by the disc iverers and rejected on very (, > id grounds 
Moreover, IVratoner and Oddo live been recently making some 
experiments in the laboratoiy of tht Univemty < f Palerm i with 
the object of examining the products of the electrolysis of 
hjnlnuuu. acid and Us salts They obtained <nly ordinary 
nitrogen n it aigon and have come to the conclusion that the 
anhydnde N| u incapilile of existence and that no atlutropic 
form of nitrogen is given iff It has been urged that the 
physical evidence in support >f the monatimic nature of the 
argon m lecule vir the rati i f the specific heats is capable of 
another mlerpretati >n — that argon is in fact an element of such 
extraordinary energy that Us atoms cannot be separated, but are 
bound t igether as a rigid system which transmits the vibrational 
energy of a round wave as motiin of translation only If this 
be the stale of afiairs wt must look to the physicists for mere 
light S) far as chemistry is concerned this conception intro 
duces an entirely new set if i leas and raises the question of the 
monatomic character of the mercury molecule which is m the 
same category with respect to the physical evidence It seems 
unreasonable to invoke a special power of atomic linkage to ex 
plain the monatomic character of argon and to refuse such a 
power in the case of other monatomic molceules like mercury or 
eadramm The chemical inertness of argon has been referred 
also to this same power of self combinatuin of its at ims If thia 
explanation be auopted it tarries with it the admission that th >se 
elements of which the atoms composing the molecule are the 
more easily dissociated sh uld be the more eheraically srtive 
The reverse appears to I e the case if we besr m mind Victor 
Mcjrer s resesrehes on the dissocution of the hal ^ens which 
prove that under the influence of heat the least active element 
lodme, IS the most easily dissociated On the whole the 
attemis to make out that ar^n is polyatomic by such forced 
hypotheses cannot at present be consideied to have been sue 
cessful, and the contention i f the discoverers that Us molecule is 
monatomic must be aciepted as established 

In searching for a natural sourte of combined argon Prof 
Ramsay was led to examine the gases contained in certain 
uranium and other minerals and by stejM which are now well 
known he has been able to isolate helium a gas which was dis 
covered by means of the spectroicupe in the solar chromosphere 
duniw the echpse of 1868 by Pro& Norman I ockyer and F 
brankland In his address 1> the British Assocwtlon in 1873 
(KtferU, 1873, p Ixxiv ) the Ule Dr W B CarjMnter said — 

“ But when Frankland and Lockyer, seeing in the spectrum 
of the yellow solar prominences a certain bn^t line not identi 
liable with that of any known terrestrial flame, attribute this to 
a hypothetical new subsUnce which they propose to call hebom. 
It IS obviout that their assumption rests on a hr leu secure 
foundation, until it shall have receivred that verification which 
m the ease of Mr Crookes researches on thallium was afiorded 
by the actual discovery of the new metal, whose pruence had 
bm indicated to him by a line m the spectrum not attributable 
to any substance then known 

It most be as grabfyiim to Profs Lockyer and Frankland as 
It IS to the cheniMl leoiid at lam to know that helnim may now 
be removed from the oategory of solar myths and enrolled among 
the elemenu of tcrreUnal matter The aources mode of isola 
tion, and properties of this m have been desenbed in the 
papm recently published by Rrof Ramsay and his colleagues 
Not the least intereahng het is the oceuitence of hetram and 
argon m meteoric iron from Viigmia, aa announced by Prof 
Ramiay in July tNATcaB, vol )fa p 334) Like aigon, 
hetnnn u monatomic and chenucally inert ao far as the present 
evidence goes The conditions under which this element 
mrisu in cleveite, uramnue, and the other minerals have yet to 

Takuuagenaial survey of the reeulte that far obtained, U 
seems w* two reptcsentativea of a new group of monatomic 
elcnentt ehaiactensed by cbemicM m e it ness have been brought 
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to light Their inertneu obviously interposes great difiiculties 
in the way of their further study from tne cbmical aide , the 
future deraopraent of our knowledge of theee elements may be 
looked for from the physicist and spectroicopist Prof Ramsay 
has not yet succeeded In effecting a combination between argon 
or helium and any of the other chemical elements M Moissan 
finds that fluorine is without action on atgon M Berthelot 
claims to havL brought about a combination of aigon with 
carbon disulphide and mercury, and with ' the elements of ben 
tent with the help of mercury, under the influence of 
the silent electric dischaige Some experiments which I made 
last spring with Mr R J Strutt with argon and mout acetylene 
submitted to the electnc discharge both silent and disni^ive, 
VC very little hope of a combmation between atgon and carbon 
ing piisible by this means The coincidence of the helium 
ycliiw line with the D, line of the solar chromosjihere has been 
challenged but the recent accurate measurements of the wave 
length of the chr imosphcnc line by 1 rnf (< F Hale and of 
the line of terrestrial helium by Mr Crookes leave no doubt as 
to their idcntily Doth the solar and tcrrestnal lines have 
now been shown to be <1 mble The isolation of hebnm has not 
only fomished in Hher link proving community of matter, and, 
by infercnie of origin between the earth and sun but an exten 
Sion of the work 1 y Prof Norman Lockyer M Deslandres, and 
Mr Crookes has resulted in the most interesting discovery that 
a large number >f the lines in the chromospheric spectrum, as 
well ax in certain stellar spectra, which had up to the present 
time found no e ninterpans in the sjicetra of terrestrial elements, 
can now be aeei unted for by the spectra of gases containul with 
helium m these rare minerals The question now confronts us. 
Are these (nses members of the same monatomic inert group as 
argon and helium? Whether, and by what mechanism a 
monatrmic gis esn give a complicated spectrum is a physical 
question of supreme interest to cnemists and I hope that a dis 
cossion of this suljLCt with our coUea^es of Section A will be 
held during the present meeting That mercury is capable 
under different c in hti ins of giving a senes of hignly complex 
spectra can le seen from the memoir byj M feder ana L 
Valenta presenlei to the Imperial Academy of Sciences of 
Vienna in July 1894 With respect to the position of argon and 
helium in the ^nodic system of chemical elements, it is, as 
1 ruf Ramsay )> iints out, premature to sjieculate until we are 
mute sure that these ^ases are homogeneous It is possible that 
they miy be mixtures of monatomic ^ases and in lutA the spec 
troscfpe hasalrttdy j,iven an indication that they contam some 
constituent in cimmon Ihc question whether these gases are 
mixtures or n it juesves for an immediate answer I will venture 
to suggest that an attack shonld be made by the method of dif 
iiivion If sig n r r hebum were allowed to difliise fractionally 
through a 1 inj. pi rous plug into an exhausted vessel there mif^t 
be some separation into gases of different densities, and showing 
modifications in their spectra on the assumption that we are 
dealing with mixtures composed of molecules of different 


ATOTES 

Th« Tima of Tuesday last contained a letter signed by Proft 
M Foster, L Kay Lankester, and O B Howes (Hon Secre 
Unes to the I'rovisional Committee) with reference to the 
General Committee now being formed for the purpoee of 
establishing a memorial of the late Prof Huxley The letter 
states that II R II the Pnnee of Wales has been pleased to 
become the Honorary President of the Comnuttee No very 
active atepa can be taken until after the autumn recesa, when 
the General Committee wiU bold lU fint meeting, probably jn 
October The Honorary Secretaries will after that npprt the 
progress that has been made both in thu country and abroad, 
and a hit of the complete Committee and a statement of the 
suixunptions received will be pubhahed Appended to the 
letter u a list of an enorewns number of names of penons who 
have already signified their desiie to sertre on the Cofmmttea 

A MSMOKiAL tablet in honour of Prof Helmhidte has been 
affixed to the bouse No 8 Haditxstrasse, at Potsdam, where he 
was bom, and it is stated that it it intended to erect a Joint 
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momiment to the memoty of Wemer SieneM and Helmholtz 
u front of the Technuehe Hochzchule at Charlottenburg 

Prof Rbtsius and Dr Betgh, of Copenhagen have been 
elected Correspondontz of the Fani Academy 

The Berliner Akadcmie der Wimenzchaften hai, weundentand, 
recently elected the following gentlemen az corresponding mem 
beri —Prof W V Gumbel (MUmch) Prof A von /itteU 
(MOnich), Prof A Schrauf (Vienna) Prof A Coisa (Turin) 
Prof A Agassu (Cambridge, M'tss ) and Prof L Mascart 
(Paru) 

The quinquenneU International Metric Congress, which is at 
present being held in Pans, under the presidency of Dr Marey, 
was opened on the 4th inst by M llanotanz who delivered a 
bnef address On the 6th inst the second session of the 
Congress took place nnd M Hirsch of the NeuchAtel Observa 
toiy, wsi elect^ Secretary The Set retary presented the report 
of the CommitUe on the work already done, and the preiient 
state of the International Bureau of Weights and Measures md 
t senes of metnc standards which have lieen under consideration 
since the Congress of 1889 was sanctioned 

The Swiss Naturforschende (lesellschaft has been holding lU 
annual congre<a at Zermatt The proceedings began on Sep 
tember 8, and c included on the l Ith September 8 was devoted 
to the meetings of c >mmittees , the Sectioiu met on September 
10 and on the 9th and I Ith inst the general meetings took 
place 

The death is announced of Dr Sven Lovfn, the distinguished 
Swedish naturalist He was bom, says the Imts at Stockholm 
in 1809, and received his education at the University of Lund 
where he took the degree of D ictor of I hilosopby AAer attend 
ing lectures in Berlin in i8jo 31 he devoted himself to the study 
of the mantime fauna of the coasts of Scandinavia He also 
explored the Baltic and the North Seas and conducted the hrst 
scientific expedition to Spitzbergen m 1837 He was the author 
of numerous scientific memoirs, all published by the Royal 
Swedish Academy of Sciences Dr Lov^ was elected a 
member of the Academy of Stockholm in 1840, and Professor 
and Conservator of the Royal Museum of Natural History of 
that city in 1841 He was a member of the academies of Berlin 
and Munich a corresponding member of the Institute of Prance, 
and in 188$ was elected a foreign member of the Royal baeiety 
of London 

The death is recorded, at the age of eighty one years, of Mr 
JamesCarter, of Cambridge For very many years Mr Carter prac 
tiaed as a medical man, but found time to engage in the study of 
aoentifie and antiquarian snbjects and was espeaally interested 
sn pabeontology He contn^ted many papen to the Gt»lagual 
Mapuunt and the QtutrUrfy Jaunul of the Geological Society, 
nnd served for many years on the Councils of the Geologic^ 
and Palseontological Societies 

The Ktm BulUttn has heard with regret of the death from 
dysentery in May last of Mr F H Smiles, who bad been attached 
to the Royal Survey Depa rtm ent of Siam Mr Smiles, who 
had already done some go^ botanical wtark, returned to in 
December last with the faitentum of making further botameal 
collections, and it was confidently antiapated that he would 
have added considetably to the knowledge of the nch flora of 
Upper Siam , 

The death n announced of Mr R H> Tweddell, the well 
known engineer, of Mr E F C Davis, presklent of the 
AmeiNaa Society of Medamlcal Engineers, and of Mr H 
C Hart, one of the first class technical bAcers itf the 
engineer m cbwrs Oflke, Post Office Telegraphs * 
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The centenary of JennePs first experiments in vacanatinn is 
to be celebrated next May by the Russtan National Health 
bociet) To commemorate the event the Society proposes (l) 
to oficr four prizes for the best vrorks upon vaccination , (a) to 
collect and publish materials for a history of the practice of 
vaecinataon in Russia and a short history of the nme in Western 
Europe , (3) to publish a Russian translation of Jenner s works, 
accompanied by his biograi>hy and portrait , (4) to organise an 
exhibition of objects c mncctid with vaccination (5) to hold a 
commemoratiVL meeting on the day of the centenary 
The annual joint meeting of the Swiss Geographical Societies 
mil be held this year at St Gall, on September aa and a3 At 
this meeting a paper will he read by Dr Hans Meyer on the 
Snow Mountains if Lquatorul Africa ’ 

An exhibibon of agncultural machinery, similar to that held 
in May of the present year is being arranged under the auspices 
of the Imperuland Royal Agncultural Society of Vienna, to take 
place in that city m Miy 1896 The exhibits will compose not 
onlyagncultural machines as generally understood, but appluinces 
used in all branches of industry connected with agnculture, such 
as breweries, and distillenes and yeast, sugar, vinegar and starch 
ketones 

We Icani from the Natttn, New York, that only nue MS 
was received in competiliin fur the prize of 400 dollars 
given by Dr Gould s Aslrmemtra/ ftuntal ‘ for the most 
thorough discussion of the theory of the rotation of the earth 
with reference to the recently discovered variations of latitude ' 
1 he paper was sent by and the pnre awarded to Prof Newcomb 
The other prut, of zoo dollars was given to Mr Paul S 
Yendell, for the best series of determinationx of maxima and 
minima of vanable stars 

Stunct states that the Utrliner Akaderoie der Wissenschaften 
has recently put aside over Cioeo for the promotion of 
scientific work and research Of thu amount an appropriation of 

100 has been made to Prof Fuchs, of Berlin, to ix devoted to 
the continuation of the publication of Dinchlet s works , 100 to 

Prof Weierstrask, of Birlin, for the publication 1 f his collected 
works , £JS to Prof (,erhardt for the publication of the mathe 
matical correspondence of Leibmtz, and 100 to Dr Schauinsland 
for reseaiehes on thi hauna of the Paafic islands 

The Gottingen Gesellschaft der Wissenschaften will, on 
February l, 1897, award a prize of 500 marks for an aiuttommal 
research and descnption of the cavities of the body of the news 
bom child and their contents compared with those of the adult 
The Academy of hciencesof Cracow proposes, as the subject 
for the Copernicus prizes theones concerning the [diysical con 
drtKMi of the globe bssays must be written in the Polish 
language, and reach the Academy before the end of 1898. 

Thf Onent Steam Navigation Company, I imited, announce 
their intention of sending one of thmr steamships to Vadso, 
Vatanger Piord, Lapland, in August next, to enable observationx 
to be made of tte total eclipse of the sun on August 9, 1896 It 
is amnged for the vessel to leave London on July 21, to amvc 
at Vadso on August 3, and to return from the latter place on 
the lotii, reaching London on August 17 Partienlars as to 
the cost, ftc , of the trip may be seen m our advertisemeiit 
columns, or obtained from Messrs. Anderson, Anderson, and 
Co, 5 Fcnchnrch Avenue, EC, or 16 Cockspur btreet, 
S W 

Sevees thunderstorms agam occurred in the southern and 
esstem parts of Eogiand cariy on Saturday mormog, yih instant, 
accompantrt with heavy fhlls of had and ram, and causing coil' 
sideiuM t&mage The disturhance was o'casKmed by the 
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development of ihaHow depmuonf over the Bey of Bucay and 
the Fnglidi Channel, and the intuue heat over the continent, 
the maximum ahade temperature in lome parti of Prance being 
connderaUy above 90' while in the eait of England a tempera 
lure of 85* wax recorded Rain&ll exceeded an inch in London 
and other placei, and amounttd to i 78 inchet in Ifampehire 
During the height of the itorm the lightning flahhet averaged 
about twenty five to the mmute 

Thb Shetland County Council layi the GUugow Herald has 
rtiolved to apply to the Secretary for Scotland for an order 
under the Wild Birds Protection Act of 1894, prohibiting the 
taking of the eggs of certain wild birds The Khedule proposed 
includes such bmls as the while tailed or sea eagle great skua, 
Richardson s skua, Allan whimbrcl, ember goose, &c All these 
birds have become extremely rare and it u stated that there has 
b*en recently a trade carrying in in theu eggs for the American 
market, to the threatened extinction of the birds 

Wx are nsktd to announce that with the September number 
the Amertian fottmal of Psji kology will enter upon its seventh 
volume The preceding v ilumes have been edited by President 

0 Stanley Hall (Clark University) Por the future the editorial 
rLiponsihility of the Journal will lie shared by President Hall 

1 rof E C Sanfird (Clark University) and Prof E B Titchcncr 
(Cornell University) A co opemtive board has been formed, 
which includes the names of Prof P Angell, Prof H Beaums 
Prof J Delboenl Dr A Kirschmann Prof O Kuelpe Dr A 
Waller, p R S , and Prof H K Wolfe The Journal wUl be 
devoted exclusively to the interests of experimental psychology 
(psychophysiology psychophysics, phyoologicsl psychology 
ix. ) P-ach number will cont iin, as heretofore, original articles, 
reviews and abstracts of current psychological books and mono 
graphs, and notes upon topics of immediate psychological 
importance Contributions may be addressed to uthcr of the 
three editors 

Sftene* states that the B nrd of Scientific Directors of the 
New York Botanic Oarden hss recently resolved to authorise a 
topographical survey of the 250 acres of land in Bronx Park 
wluch have been set aside for the uses of the garden All the 
trees m the park are to be labelled, and new vaneties of seeds 
desiiable for cultivation are to be secured 

The Allahabad Ptonotr Matl says that an experiment is now 
in progress m several of the larger gaols of the Punjab, which 
may have important results m the future It has been one of 
the ordinary precautions m tune of cholera epidemics to boil the 
dnnkmg water su(^ied to the prisoners To ascertain whether 
It might not be advisable always to boil the drinking water the 
Lieutenant Governor has ordered that a certain number of the 
pnsoaen should be given boiled, and an equal number unboiled, 
water, the results beiiq; report^ at the end of the year If 
these are as expected, the reduction in the fever death rate 
should be followed by a similar reduction m the mortahty from 
dysentery and diarrhcea 

We learn from Bmguuertug that an impotttnt undertaking 
has been inaugurated at Seattle, in the State of Washington, 
USA This city » situated on Elliott Bay, a thoroughly shcl 
tered harbour, wluch communicates with the Rscific by the 
Strarts of San Juan de Fuca About two miles &om the coast 
and bdund the town u a fresh water take of consideiable sue, 
the water level of which is about 16 feat above high water in the 
bay A ship canal between the lake and the sea has long been 
suggested, ai^ the work has at last been definitely commenced 
The bottom of the channel will be 8b fitet, and the greatest 
depth of euttfag will be 308 feet Alinast the whole of the week 
will, how e ver, be earned out throegb comparatively high land, 
the ansount of excavation required hiliitmheistwi at 36^00,000 
cubic yaids. Ihe material u amatly gfefiial drift, and it w pro 
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posed to use hydraulic noxiles to faalitate the work of excava 
tion, the spoil teing washed down by a jet of water issuing at 
high pressure from a nozsle, as m some of the Californian gold 
workings A lock 400 feet long will be constructed at the sen 
entrance to the canal The matenol excavated will be used for 
raising the level of low lying ground along the sea fiont of the 
city 

M 7ACHAKBWIFZ, Professor of Agniulture at Vaucluse, has 
fiund by experiment with different coloured glasses that fruit l» 
finest and earliest when grown under clear glass Orange glass 
produces an inert ssl of vegetation but at the cost of the amount 
of fruit, of the hize and of its forwardness Violet glass causes 
the number of fruit to incrcMe at the expense of the quality 
Red, hlue and green glass are hurtful to all kinds of veg^ion 
The possibility of successfully bonng for water in extensive 
areas of crystalline rocks has been demonstrated, we learn from 
the September number of Natural 6 cuHce, at several places 
m Sweden The exfienments were suj^estetl by certain 
conclusions of Nordmskiold based on the downward limit of 
surfece vnmtuns of temperature and othei physical con 
sideratums He rvnsidered that vertical jointing of the rocks 
would not extend lielow 30 or 40 meties and that at that 
depth extensive htruontal fissures must be formed This has 
now bean found to lie the case and from these honrontal fissures 
abundant water of great punty has been obtained While these 
results are of j rtelical importance (particnlarly with regard 
to the water supply of small reeky islands) it also opens up a 
number of interesting general questions as to the flow and 
pressure of water in crystalline rocks 
In our issue for August 15 we printed an abstract of a paper 
on The \ lysKC f the w/urrfrr to V ictona Land read by Mr 
C E Borchgrevink at the recent International Geographical 
Cingress and n w have to acknowledge the receipt of the 
journal and notes of the commander of the whaler Ant 
arctu in which Mr Borchgrevink made bis somewhat un 
propitious V >yage as a sailor before the mast, which tbe 
Secretary of the Royal Geographical bociely of AustralaSu 
(Victorian Branch) has been good enough to send ns The 
pamphlet which contains some highly mteretting matter, w 
accompanied liy a bthographeil map, by Captain Leonard 
Knstensen of the track taken by his vessel and forms part of 
the Tramaettom of the above named Society 
Natural S unce for September contams extracts from the 
oddreu delivead by the Rev Canon A. M Norman, 
F K S , as President ci the recently held Museums Association 
at Newcastle, and deals with the progress of biolagy m that 
northern town An article on " The Geology of Ipswxh and it« 
Neighbourhood,” by Mr dement Real, appears at on opportune 
moment, and will doubtless be consulted by many geologista 
visiting the Bnbsh Association Other coatnbationa to the 
number are —"Some Recent Insect Literature,” "The 
Nucleolus,’ " The Role of Sex,” and " The Alleged Miocene 
Man in Burma" The lost named article hat reference to a paper 
by Dr NoeUii^, pubhthed towaids the close of lost year, " On 
the Occurrence of Chijqicd ( 7 ) Flmts m the Upper Mweene of 
Burma ” The writer, Mr R D Oldham, says in concluswn, 
"UU more complete evideiiee has been prod uc ed it is impot 
sible to accept the existence of man meithw Miocene or Pilots 
tnoet u one of the estabiitbed fimts of geology ” 

Wx ore glad to note the reappearance of the BolltHtno 
MlmtuaU of the rcotgumed Italian Metemologieal Sodety 
The bolletm is issued m a Moee convenient, small Ibho fattn, 
bvtm other ifeqyecu It a amilar to the former pnbUeatiga. Tine 
current nember oontaha tvto important aitkfes by Prof L 
; DiMarcln,anthacansttofthagln^apoeh, aadthadynomieal 
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«ooditi<»f of thondentorm*, and an laveatiggation of tlw effecU 
of the earthquake at FUmnoe on May i8 lait, by C BaMauu 
An examination of the gases liberated from certain of the 
sulphurous waters of (he Pyrenees reveals, m the hands of M 
€h Bouchard, the interesting bet that t^ formerly assumed 
nitrogen (from which the Spanish phyatcians have named these 
eaters auMdts) consisU in part of free aigon and helium The 
collected gas was in each case, after treatment with potash and 
phoaphonc anhydride, introduced into a PlUcker tube contaimi^ 
magnesium wire Under theacuon of the silent discharge the 
nitrogen rapidly disappeared by combinatton with magnestuoi, 
leaving a residue exhilnting the charactensUc rays of both argon 
and helium for the gas derived from the waters of la Kailt^re, 
hehum from the springs of Bois, and helium together with probably 
an unknown gas from the waten of lowbst temperature atBols 
Tub um. of magnesiam wire and the nlent discharge 
u due to MM L Trooat and L CXivrard, who show 
that the magnesium vapour produced very mpidly combines 
with nitrogen under the conditions obtauung in the tubes 
further, the conUnued action of a powerful silent discharge, for 
some hours after the spectroscopic evidence proves the absme 
of nitrogen, results in a gradual dimmution in intensity of the 
helium and argon rays finally i complete vacuum is pro 
duced, hence it appears that magnesium combmes with argm 
and helium under these cuxumstances Platinum appears to 
behavt hkt magnevium towards aigon m PlUckcr tubes with the I 
silent dischargi j 

Thb additions to the 2foolagical Society's Gardens during i 
the past week include a Bonnvt Monkey {Jl/ma ut stMuus, 9 ) I 
from India, presented by Mrs Ball , an tmu {Dnmteus nova 
Aif/iMhfrr) from Australia, presented by Mr C W Williams, 
a Raven {Cenut corax), Bntish, presented by Mr W Weeker , 
a Royal Python rei,tHu) from Dahomey, West Africa, 

presented by Mr C II Hatley Moseley , a Common Chame 
Jeon \Ckamtleon pu/gunt) from North Africa, presented by Mr 

C Sampson a Snake {PkrjmoHox eutnpu), a — — Snake 

(Phrynenax fasaatMi) from Tnnidad presented by Mr R R 
Mole, a White tailed Sea fsgle (Sahetiut aiiuiUa) from 
Scotland two Diamond Snakes {^^Drtba tfthtts) from 
Australia, deposited, eight Amherst Pheasants [Tkaumalea 
amhdrsHt), six Ring necked Pheasants (Phasiauus itrquatps), 
two Japanese PheasanU (PhatUMUs verutrier], a Temminck s 
Ttagopan (Cfrtomts temmm ki) bred m the Gardens 


OerP ASTRONOMICAL COLUMN 
Thb Pbotbb Motion of thf Si n — In the September 
number of the BmlUhn Astrmemtjiu M Tisserand gives an 
interestiBg account of a method of determinuig the proper motion 
of the sun from stellar proper motions Denoting w and m 
the values of the annual proper motions of the stats, e the space 
described by the san in one year, this space being measured snth 
‘i**^®?* “““ •* d«»fonce (f) of the sun, and A and D the 
Right Ascension and Oedmatioa of theapex of the son s way, the 


m cos I w ' eoa D«b (a - A) 

w sin D cos D tan 9 coi{n-A) 

In the second equation the second term changes its sign snth 
tan I, F changes its value from star to star Aisamingthat the 
mean of the values M this term will be small or i«o. and that 
3 repretenu the onthmetical mean, we have~ 

»>e) . 

Now, bemuse am D la poaiuvc, the mean vahiea of the left 
hand aide of the equatton oaght to be negative If there vrere 
no proper motuM to the nm, they should e«o 

so. t3S<v vot. sa] 


those Stan have been employed the decluiaUoos of which are 
comprised between - 30'' and 30*, and the proper mottons 
I less than o' 64 

The meanjalnes for the sum above were then tabulated for 
every hour of Right Ascension These were found to be all 
negabve, as they ought to be, and they did not difler veiy 
much from one another For 585 stan the mean value was 

I -o m 

M Tisserand further investigated the values obtained from 
another catalogue of 3641 stellar proper motions, by M Bossert, 

I in exactly the same way Here the mean values were still found 
all to be negative, and not very difterent from one another 
Prom 1537 proper motions the value obtained was -o' 131 

By taking only the proper motions of stars comprised be 
tween decimations ±15*, the value obtained does not diffinr 
materially from that mven above In the interval then of a cen 
tury, for each hour of right ascension the declinations of all the 
stars have diminished (in the mean) by quantities comprised 
between 10 and 30 and he says, “ il nous semtde que cela 
donne une preuvi. matinelle frapponte du mouvement du 
Soleil 

The Rotation ot \ fmis — A difficult problem m observa 
tional astronomy is the determination of the period of the rota 
tion of Venus M Schiaparelli, whoae posrers of observations 
have been often put to the test, still thinks that the planet 
accomplidies one rotation in the same bme that it takes to travel 
round the sun, or m other wt ids the same hemihiihere is always 
turned towards the sun M Leo Brunner, however, who has 
made dnnng three months n great number of drawings which 
a^ieat to corroborate his statement, seems to he of quite a dif 
ferent opinioQ for he says ‘ J m le plaisir de vous annoncec 
que je vienv de dfriouviu U vraie pdnoue de rotation de Venus 
qui ne diShre que de quelques minutes de celle de notre bare 
Cette decouvette eat hots doute car } ai pu voir arrivet et posset 
des taches plusieurs yours avec la {dus ^nde distinction Nul 
doute 4 eet et^i ’ It must not be fot^ten however that the 
obaervsbon of Venus is one attended 1^ great diffieulty Even 
Brunner s diawings and those of bchiapareui made of the planet at 
the same time are very diHerent There seems to be no doubt 
that the observations are all vergii^ on the limit of vnutulity 
and that the 324 days or the 34 hour penod ate yust as probable 


UNtVERSIT\ AND EDUCATIONAL 
INThLUGBNCE 

Cambridcb — Thcfollowingai^intinents have been recently 
made hr the governing b idles of the undermentioned colleges — 
At St Johns Mr Rgl Adie s I,cctarer in Natural Science , at 
Magdalene, Mr G T Manley, I ecturer in Mathematica , at 
Trinity, Mr O T Walker, Lecturer in Mathematics and 
Messrs W C D Whetham and j W Capsbek Lecturers m 
Natural Science , at Lmmanuel, Mr A Licholz Lecturer In 
Natural Science, at Sidney Sussex, Mr R H D Mayail, 
Lecturer in Mathematics at Selwyn, Mr L A Borradaile, 
Lecturer in Natuial bcience 


Accordim, \ia S unct Prof Bonnet, Professor of Anatomy 
in the Univenity of Gievren has recetv^ a call to Greifrwald , 
and Dr M Miyoshi his been appomted Profeswr of Botany in 
the Vnivenity of Tokyo 


Mr Chas Bbrrv, h irbcultnial lecturer to the Cast Suffolk 
County Council Technical Instruchon Committee, has been 
wpomted Instrnctor in Horticulture by the Devonshire County 
Qiwncil, and will enter upon hu duties at the end of September 
The prospeebu of Day and Evening Classes at the BoUersea 
Polytechnic InsUtute for the session 1S95-6, has reached u 
ana eontotna foil mfori — “ — * 


^ _jveral new classes are 

ipeeial proWtiott is made for the needs of 

students who an desirous of entenng for the examination of 
London Univetstty, from the matneuiabon to the dual B Sc 
The fodrdianntt^ report! 1894 ->$) of the Draartment of Agn 
cattnie, YorkAueCoUege, Le^m been pnUiahed, and shows 
efouriy thV n gnat deal of uselil work tas been earned on 
dunag the pa* twelve montf^imd hu, on the whrfe, met with 
vw su tesfc ctqty suceesa With one exception (tlmt of the 
dosen for elennntasT teeehen) eech braimh hu exhibrted 
much grow* The facturu given to foimen and othen wen 
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well attended and the work of the lecturer* wa* much aanite 
by the tmvelliiw libtane* lent out by the Vietana Univenity i 
connection with the various counes A new departure wi 
made tw the imtitution of short lectures on poultn keepum A 
the close of the seswoa esammations were Md at which i88 
candidates from a6 centres presented themselves and ct thu 
number 14$ pasted 58 attaming distinrtion The prospectus 
of the Counes m A^ncultore Smsioo 1895 6 u now ready and 
may be had on applicatum to the Reipttrar 

The Amncultnral Departaient of the University College of 
North Walet Bangor, EMf^Jast isnied its prospectus for the 
approaching setsian in wMA all inAMmatum respecting clasaes 
Ac , u given Arrangements have been made by which fimnt 
m the rwighboarhood of the college may be made use of by the 
professors and their student* for optical instruction The 
pioqiectns can be obtained from the Secretary 

The Ttcimutl WtrU says ' One of the most mteresting 
espenments undertaken ^ the Durham College of Saeiice is 
the proviuon of a senes of agncultural stattons of which there 
are now about sixty in Northumberland, Cumberland and 
Durham At these stations practical instruction u given by 
means of expenment and demonstration m the science of agn 
culture Manures are supplied to the sUtions from the collie 
where they are analysed and blended a* may be retiuired for the 
particnlar expenment and the resultant crops are afterwards 
tested under tht direction of the Professor of A^nculture These 
expenmenls give valuable opportunities to students to observe 
the varang results obtainetf under the different conditxms of 
sotlanuclimateinthe vanous districts of the North and also 
provide useful data for agncultunsts therein 

A NEW technical school was opened at Kuncom on Ai^pist 
31 by Sir John T Brunner MP The school was erected at a 
cost of and contains eleven class r loin* and a lecture 

hall 

In view )f the forthcommg opening t f the Medical Schools 
the current usues of our erntemporanes the Lemtit and JBrthtk 
M*dual /ountai are devoted ^most exchutvely to particulars 
likely to be of service to medical student* 1 he Cktmua! Nttm 
for September 6 is likewise a student s number and contains 
much informati n respecting the vanous school* of chemistry 


SOCIETIES AND ACADEMIES 

Pams 


chair —The work of 1895 at Mi nt Blanc Observatory by M 

U anssen Determinations of the intensity of gravity tase 

I made with very delicate instruments at Grands Mulcts 
(3050 m ) and at Chamounix by M Bigourdan It is hoped to 
carry out a similar detemunstion on the summit of Mont Blanc 
next year All the parts if the 33 cm parallaclic telescope 
hast been conveyed to the site at the head of the glacier where 
It IS to be erected — On the presence of aigon and of helium in 
certam mmeral waters by M Cb Bouchard (See Notes 
p 487)— On the combination tf m^esium with aigon and 
with helium by MM L Trtost and 1 Ouviurd (See Notes 
p 487) — On a continuous group of tianafonnstioas with 
twenty eight parameters which occur* m the theory of deforma 
tion of sur&ccs, by M Paul Staeckel — Researches on the 
combinations of mercuric cyanide with bromides, by M Raoul 
Varet Thermochemical data are given for a number of 
compounds of the general type EHgCyrMBr. xH ,0 It is 
shown that m solution these substance* yield but a slight 
isoparpurate reaction, and slightly redden htrous With heat the 
effect IS increased The substances possess a similar constitution 
to the chloroeyaiudes the cyanogen remaining mostly in 
cnmbinatioii with the mercury Rather a greater proportion of 
the cyanogen passes over to the seerwd metal than in the case 
of the enlorncyamdes A slight evolution of heat occurs 
in the change a result contrary to what would be 
expected from the character of the lodo compouiu]*;i — 
On the formation of hyd rogen seleiude, by M H P^labon 
Liquid sdenium abaorb* hydrogen selenide Carrying out 
expenesenU on the formation of hydrogen seleiude in relatioa to 
tempemtute witii the smallest exosM of salemum m order to 
avoid this source of error it 1* fbnnd thBt the formula of GilAs 
and Dtthem, 

tog A « M ^ K kgT + S, 
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stanU) The ratio y » 


accurately represent* the expenmental results (/| sad ^ represent 
the partial pressures of H and SeHg, T w dm aba. temp of 
expenment, log mean* Napienan log, M, N, and S are con 
-A — has a maximum value at a 
*t+A 

temperature ^ ^ ~ *73 values of the constants cal 

eulated from the expenmental results / = 575*, the expenmental 
maximum agree* with thu result The molecukur heat of 
formation calculated I9 Duhem s formula with the found values 
for the above constants u 17380 Cal , Fabre found - i8ooi> 
Gal. The difference u not great, and may be readily accounted 
for when it u remembered that (i) in thu formula hydrogen 
end hydrogen selenide have been assumed to be perfect gases , (s) 
the fomuM has been applied beyond the limits of tempemture 
of the expenmenu from which M and N are determmed — 
Action of carbomc scid water and alkalu tm cyanunc and and 
Its dissolved stdium and potassium salu by M Paul Lemoult 
A heat of neutraluation paper in which the decomposition of 

cyanunc acid slowly 01 ^ ' " 

shown to agree with 

+ 3140 + Aq 3CO, ^ , — . ■ --- -— 

The echpsosctpe an apparatus for viewing the chromoamere 
and solar protubemnees, by M Oi V Aenger — M Ch V 
Fenger sends another note r^ive to the possibihty of predicting 
great seismic and atmosidienc disturbances dunng the passaM 
penodK swarms of shooting stars when great acuvity of the 
solar surfaec is observed at the same time 


BOOKS, PAMPHLET, and SERIALS RECEIVED 

Books -The HencheU and Madstn AmoMHBT A M Cl«tlM(CHHU) 
—Tha Urswib of iha Bnun Prof H H UoiuJdMa (Scotl) — Praunt 
kenti (hmno n Claas n) R Jonn iSii (MscauUan).— Cnbatina das 
TafTawn at Mouvenaot da* Tarra* b Uanta (Pan* Oaiulucr Villan) — 
Qmuiatvc than cal Analyna Llowa* and Colatnan vd aditwn 
^onJi II) -N irs 0 the Nahiilar Theory n istatwn to StAlar, Solar 
Planetary Comet y and GaoloeiaU Phaaonana W t Stanlay (K 
P III) ^ Jhe Sinciiin rfjBrtak^bal hocwiy H E Saabotim (Mac 


baaiALs Sc a ce Prograat Saptambar (SoantiAc Praaa)k— Procaadings 
of iha Pbyical Socety of Londw Saptenbar (Taylor and branoa) — 
Hunmal nnd lude Saptambar (Barlin) — Joimial of Dia Aiiauc Soaaty of 
" ' Part a No a (CalculU) —Journal of lha tranUin Inan 


diawl itarary andPb loaopiucalbouaty FourtbSanas Vm 9 Noa 34] 
(Manebauer) A arcanj omalofScwnoa Saptambar (Naar Havan) 
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dnctivity of Rocks — Prof Robert Weber 
Expenmental Mountain buddiiig (fPi/A Diagram ) 
L Beluifante 

Joseph Thomson — W BotUng Hcmeley, F R 8 
Late Neithnn — Jss Shew 

The Inatitute of Prance By Dr Henry de Vaifgttjr 
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dress Ira Prof W M Hicke, PRsTPr^tot 
of the Section 

Section B —Chemistry — Opaung Addrem by Prof 
Raphael MeldolE, P RS, tfimdeia of die 
Section ; 

Notea 

Our Astronomkal Cotaois — 

The Proper Motion of the Sun 
The Rotation of Vetm* 
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THE BRniSH A<;SOC/ATJOH 

WtDNESDAV 

T he Bntish ^KKuation meeting at Ipswich has now 
practically come to an end The stream of 
strangers which set towards the town a week ago shows 
signs of retiring and, in the course of a day or two the 
anaent and interesting county town of Suffolk will have 
returned to its normal condition The meeting has been 
a very plensant one for all and the delightful weather of 
the past week has naturally attricted a large attendance 
at each of the many enjoyable excursions to places of 
interest m the surrounding country 1 he Association has 
often met in places far richer in educational and scientific 
institutions than Ipswich but it has rarely met in t 
centre within easy reach of picturesque scenery offering 
more facilities for geologic il observation, or possessing a 
greater abundance of objects of interest to students of 
antiquities This combined w ith the foct that papers of 
extreme value have been communicated to each of tlie 
Sections will make the meeting memoiable to U 1 who 
have attended it As we shall follow our usual custom of 
giving reports of the work done in the Scitions 
unnecessary here to do more than refer to one or two of 
the papers and discussions which have excited genet il 
interest 

The subject of scientific rcseaith was brought up in 
Sei tion \ by Sir Douglas C ilton s description of the 
Reichanstalt C harlottenburg After giving a full iccount 
of the construction endowment ind management of that 
institution which has fur its objc t the development of 
pure scientific rese irch ind the promotion of new applica 
tions of science for industnil purposes, it was pointed 
out that in this country there is no Crovemment depart 
ment which approximates to it Recognising our de 
ficiency in this respect the suggestion was made that a 
committee of inquiry take the matter up with the idea of 
formulating some definite proposal for the establishment 
of a ccntial institution where standardising and reseaich 
could be earned on without interruption If the ideas 
with reference to such an institution should take tangible 
shape aswc sincerely hope they wall the Ipswich meeting 
will be remarkable in the annals of the Association as one 
from which a new departure in national enterpnse began 
1 he jomt meeting Of Sections A and B, on Fnday was 
marked by two important eonwiunications on argon and 
helium By methods which command the admiiation of 
every one who can appreciate scientific inquiry, Loid 
Rayleigh showed how he bad measured the refraction and 
viscosity of the two new gases The refractive index of 
argon turns out to be 0^1, while that of helium appears 
to be as low as o 146 both being compared with dry air 
With the viscosity of dry air as the standard of comparison, 
those of argon and helium were respectively i ai and 
996 Ano^r teterestmg matter referred to by Lord 
Rayleigh m the ^rse of his ctmunumabon was the 
nature of the ^ nom die mmeral spring n Bath borne 
months ago, before the discovery of terrestrial hehum, 
Lord Rayleigh and Prof RaniMy examined samples 
of that gas for argon, but without finding the new 
* The resulu were such, however, that an 
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examination of the gas for helium was lately undertaken 
and Lord Rayleigh was able to say that he had proved 
spectroscopically that hehum really exists in the Bath 
gas The quesbon as to the nature of helium itself was 
elucidated by Prof Runge in his contribution to the dis 
cussion of “ the evidence to be gathered as to the simple 
or compound character of a gas from the constitution of 
Its spectrum It may be remembered that a short time 
ago. Prof Runge contributed to these columns an article 
on the analysis of spectra by investigation of the periodic 
distribution of wave lengths He took the spet^m of 
lithium os a typical example of a spectrum which could 
be resolved into two spectra, the lines in each of which 
were connected by a simple formula 1 aking his own 
observations of the spectrum of helium Prof Runge 
showed that helium is not an element but consists of two, 
and not more than two elements The conclusion is 
arrived at because the helium spectrum can be resolved 
into two sets of lines each ap^rently distinct from the 
other 

Of ill the Sections those of (jeography and Anthro 
pology have attracted the largest attendance owing 
doubtless to the fict that the subjects dealt with could be 
euily followed and aie of gener^ interest But besides 
the more or less popular papers of a rcsurrectionary 
character, i large numocr of distinctly new subjects have 
been brought up and discussed The difficulty has been 
to hnd time for the long lists pubhshed in each days 
Journil and this difficulty is increased by the apparent 
mibihty of some of the readers of papers to express 
their conclusions m concise language On account of 
the lack of this quality the time for disc ussions has in 
several cases been very limited, and thus the first aim of 
a meeting of scientific men has been defeated 

At a meeting of the ( eneral Council the question of 
Antirctic exploration w is brought foiward by the Royal 
fteographical Society with a view to co operation and to 
the undertaking beiig unanimously aclvocited by the 
scientific societies of ( leat Britain and Ireland Ihc 
Council expressed their sympathy with and approval of, 
the effort which was being made to organise an expedition 
for the exploration of the Antarctic Sea but did not con 
sider tbit any fuithei iction could usefully be taken by 
them at present 

As to the official iffairs of the Association Prof 
Schafer has been elected General Secretary in the place 
of Sir Douglas Calton the present President Sir W H. 
blower has been elected to represent the Associvtion at 
the International Congress of Zoology at Leyden 

The retiring members of the Council were Prof Lan 
kestcr Prof I ivcing Mr Prcece I rof Keinold and 
Prof J J Thomson and the new members elected to 
serve on the Council were Prof Vernon Harcourt Prof 
Poulton Prof W N bhaw, Mr Fhiselton Dyer and 
Prof J M Thomson 

Ihc (.eneral Committee resolved on Mond ly that bn 
Joseph Lister be appointed Presideiyt elet t for the meet 
ing at I iverpool next year Prof Herdman Mr I C 
Thompson, and Mr W E Wilhnk were appointed local 
secretaries for that meeting and Mr R Bushell local 
treasurer The Vice Presidents elect nominated for the 
meeting were the Lord Mayor of Liveipool (1896), the 
Earl of befton, the I ord Lieutenant of the County of 
Lancaster, the Rail of Derby, SirW B Forwood, bir 
H E Roscoe, Mr W Rathboni^ and Mr W Crookes 
An invitation to hold the meetmg in 1897 in Toronto 
supported by cordial letters fixnn Bntish Columbia from 
the Unyveinty of loronto, and Colleges of Manitoba was 
accepted 

The foU( „ , „ 

annopnated to saentific poipoaes by thi 
mittee this mornmg The names of the members entitled 
to enU OB fbe General Treasurer for the respective grants 
are prefixed — 
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Afatk<matut attd Pkysus 

•Prof C»n.y Poit«r— Hectnc»l btutdanh (and un 

expended beknte in hand) i 

•Mr (j J Symont — Photog^phx of Meteorolo 
cical PhAiomena i 

*Lort Rayliich — Mathematical Tables (unexpende<l 
baluice) 

•Mr (1 T S)’mons — Senmological Observations 1 
]>r r Allcinion— Abstracts of Plwiucal Papers it 

•Rei K Harley— Cilculation of Certain Integrals 
(renewed) , i 

•Prof S P Thompson— Lniformity of Size of 
Pages of Transactions, &c (nmewed) 

•Sir O O Stokes— SoUr Kadntion 
Chimiztry 

•Sir H t Roscoe—Wa\e length Tables of the 
Spectra of the p.lemenlii 

•Hr T h Thorpe — Action of I ight up n Dyed 
Colours 

•Prof J F Reynolds— h lectrolylie t,)uantilati\ e 
Analysis (renewed) 

Prof R Warntiglon The Carlwhydrates >f 
Barley Straw 

1 rof R Meldol-i Re|xirt of the Discussion on 
the Relation of Agriculture to Suenee 

Gmlogy 

•Prof I Hull Lrratic Blocks 
*1 r jf 1 Wiltshire Pileo/oic Phyllopods 
•Mr T Horne— Shell bearing Deposits stClas a Ac 
*Di k H Traquair - 1 uryiHends of the Pentland 
Hills 

•Prof T (i Bonney Investigation of a Coni 
Reef by Boring and Sounding (renewed) 

•prof A H Green Ixvmination of the locality 
where the Cetiosaurus in the Oxtord Museum 
was fisund {£20 renewed) 

Sir T«hn 1 vans— I'alteohlhie Deposits at I loxur 
Sir W H Hower- hauiia of Singapore Gives 
T 1 Jamieson— Age snd Relation of Rocks near 
Moreseat, Aberdeen 

/oofo^ 

•Dr P I Sclater Table at the Zoological 

Station Naples 1 

•Mr G C Bourne Table at the Biological 
Laboratory, Plymouth (£% renewed) 

•Prof W A Herdman— Zoology, B^ny, and 
Geology of the Iruh Sea (partly renewed) 

•Dr P I Sclater -Zoology of the Sandwich Islands 1 
Dr P L Sclater— African Lake I suna 1 

I nif W A Herdman— Uysters under normal and 
abnormal envnronment 

Gtogiap^ 

•Mr 1 G Ravenitein— Dimstology of Tropical 
Africa 

Mukamiol 

•Prof A R W Kennedy -Calibration ami com 
parison of meaxunng instruments (£2^ renewed) 
Mr W H Preeee— Intniduction of the B \ 
Small Screw Gauge 

tntkntohgy 

•Prof F B Tylor-North Western Tribes of 
Canada (£’1^ l Jr renewed) 

Munro — Lake ^llI■l^ at Glastonbury 
'j renewed) 

— Eaploratiun of a Kitchen muldcn at 

tii^ (ODVtMiided balance) 

•Mr E W Branook— I thnognphical Suivey 
(£20 lenewed) 

•Sir Douglaa GaUoa- Mental and Phyncal Con 
diuon of Children 

Pkjtukgy 

•Prof J G MeKendnck -Physiological Apphea 
tiona of the Phonograph < 

CemspoHdtHg Stathes 
•Prof R Meldola— Pot (mporuig Report 


PRFSIDLNTS’ ADDRESSES (tenlinittd) 
SECTIDN C 

( KOIOGY 

Underground in Suffolk and its Borders 
Opkmm Aihjrfss by W Whitakui, B V,I KS.hGS 
o ' Whb\ the British Association revisits a town it is not unusual 
o 1 for the Sectional Presidents to reRr to the addresses of their 
I local predeeLssora, and to allude to the advance of their scienee 
o 1 »mce the former meeting I have at all events tried to follow 
this course with the sad result of having to ehtonicle a falbng 
o hack rather than an advance m our metnuda of procedure , for 
o at the meeting of 1851 all the Scetional Presidents had the 
snadom ma to give an addreas, and of all the inventiont of later 
years I Uxik upon the presidential address as perhaiis the worst 
Had I the eourage of my opinion I should not now trouble 
° you , but an olheial hie of over thirty eight ye irs has led me ti> 
do what I am told to do, and to suppress m) own ideas of what 
° IS right After all it is the fault ot the Sections themselves that 
they should suffer the evil of addresses The> could disestablish 

" the instiluti m without dilhculty 

I On these ictasions it is not usual to allude I > the pers inal 
° losses OUT seieiiCL his had in the past year lut there are times 
when the lack of i familiar presence can li inlly lx, (lassed over 
° and since we last met we nave lost one of our most constant 
friends, who had served us long and well and ha 1 been our 
o I heeretary for a fir longer time thin any other holder of that 
o office When we were at Oxford lost siinimer n nt of us eould 
o have thought that it w is our last meeting with Willi im 1 opley 

o I do not now mean to say anything on the origin or on the clas 
I sification of the various divisions of the Crag and of the Dnft th it 
O occur Ml plentifully iround us and form the sHple inteiestof 1 1st 
' Anghtn ce lo(,v These sulnicts, whiih are the mure interest 
ing from btiiig controversial I leave to m> linither hammerers, 
o and withiul claiming the cadit of magnanmiity in so doing, 
o having sit I whit 1 nad to say on them m sumtr> CreologHM 
o Survey Memoirs Ihe object of this address is to tarry you 
below the surfice ind to ]x int out how much our knowledge of 
i o the geology of tie county in whuh we meet has lx,en advinced 
by workers in an ither neld, by engineers and others in their 
search lor wiler As far as possible allusion will lie made only 
g o to work in Suff >lk , but we must oceasionall) invade the neigh 
bounng counties 

g o I Ihis kind of evidence has chiefly accumulated since the meet 
I ing of the Assoc wtion at Ipswich, m 1851, for of the 476 Suffolk 
0 o I of which an account, with some geolc^c information, has 
Q o been published only sixty eight were noticed Ixfore that year, 
o o I bR but two of these being in a single \»per Ihe notes < n all 
these wells are now tp M found m twelve (leological Survey 
o o I Memoirs that refer to the county Number alone, however, is 
not the only point and many of the later records are marked 
a precision and i detad rarely approached in the older ones It 
should be stited thit in the above and in the following numbers 
sintt Bccuracv is not professed, nor is it material A slight error 
in the number of the wells, one way or the other, would make 
practically no difference to the general conclusions 
Now let us see how these records affect our knowledge of the 
various geologic formations, beginning with the newest and 


„'/ts 

HMtin 
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Tke Jhi/l 
a matter of convenience for the 
le everything 


:e for the present 
Chillesford Clay 


Under this head, as a 

Impose, we will include . „ , 

Thm u no need for refinement of classification, and the thus 
beds that come in between that Clay and the Drift in some parts 
do not affect the evidence vre have to deal with 
As a matter of fact it » only fhim wells that we can tell A* 
thickaon of the Drift ovtt most of the great plateau that this 
formation chiefly forma , open sections throngh a great tluriuMMa 
of Dnft, to Its bate, ate rate, except on the coast 
There is often some ddbbt m elamiteng the beds, the dmaon 
between Drift and Crag benw sometiffles hard to make m 
sectwos of welts and bowignt ^ ftnm an examination of the 
records of these Suffolk sections that pass through any part of 
the Dnft Senes (as defined above) we find that no less than 173 
show a thickness of 50 feat and opsrard, whilst of theta 34 prave 
no less than loo feet of Dnft, many reaching to much mose. Of 
the two that are seid to diosr a tl ucknesi ot ant soo feet and 
the one other said to be more than 3P0 feet dMp in Dnft, we 
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can hardly feel cerUm , but fcuch amount* have been recorded 
with certainty a* occurring in the neighbouring cuonty of Fakex 

TheM gnat Oncknesie* (chiefly convrting of Boulder Clay) 
diow the importance of the Dnfl, and the impos*ibility of map 
ping the formations beneath with any approach to accuracy, on 
the snppoMtion that the Drift m stripped off, a* u the caie m the 
ordinary geologic map The recordi, aim show the varying 
thickness of the Drift, and how diflii ult it often it therefore to 
citimate the thicknetb at a given spot Sometime* the section* 
seem to point to the existence of channel* filled with Drift, rach 
as are found also in fssex and in Norfolk , and it may be noted 
that in the northern inland part of the former county, one of 
these channel* has been traced though of course not continu 
ously, for some eleven miles along the valley of the Cam, and 
at one place to the depth of 340 leet ( r nearly 140 lielow sea 
evel), the bottom of the Drift moreover not having been reachetl 
even then A channel of this sort seem* to occur close to us, in 
the midst of the town of Ipswich, where, by St Peter s, one 
bonng has pierced 70 feit of Drift, and another l*7, in ground 
but little above the sea level 

As the Drift sands and gravels that m many places occur 
lielow the Boulder ( lay, often yield a fair amount of water, the 
proof of their occurn nee and in the thickness of the overlying 
clay IS of some piacUeal good 

TAe Ciai; 

On this geologic division we have v less amount of iiiformn 
lion as would lie expei ted from the firt that it is not neaily s , 
uulespread as the Drift and this inf rination is confined to ihe 
Upper or Red, Crag, the Ixiwer 1 r Corallme, Crag occurring 
only over 1 very small area and no evidence of its undeiground 
extension being given by wells 

What we learn of the Ked Crig however is of interest 
several wells liaving proved that it is for thicker underground 
than would have been suppose t from what ts seen where its base 
cr»|is out One charactenstic indeerl of this sandy de^iosit, in 
Ihe many parN where tt ran be seen from top to Ixittnm, is its 
thinness, as m such places it rarely rearhet a thickness of 40 
feet But on the other hand wells at lloxne seem to prove 
more than 60 feet of Crag whilst at Sasmundham the forma 
tion IS too feet thick, and at Leiston and Southwokl over 140 
hurlher north, just within Ihe bordtr of Suffolk, there is, at 
Beccles, a thickness of 80 leet of sold or, with the overlying 
Chillesford Clay a total of 95 Our underground mfomiatnm 
has then, trebled the known thukness of the Upper Crag of 
Suffolk 

It has also ahown that at some depth underground the colour 
name is a munomer, the shelly sands lieing Tight coloured and 
not red This is the cast too with sime other deposits, which 
owe their reddish brown colour U the surlaee to peroxide of iron 
Presumably the iron salt is in a lower state of oxidation until it 
comes wilhm reach of surface actions This seems to point to the 
nsk of taking colour as the mark of a geologic formation 

Eoemt Tofiarui 

Below the Crag there u a great gap in the geologic senes, 
snd we come to some of the lower of the Tertiary formations, 
about whwh little hod been pubhshed, as regards Suffolk, before 
the work of the Cicological Survey in the county It seems us 
if the special interest m the mure local Crag had ted observer* to 
neglect these beds, which had been amply noticed in other 
parts 

We have records of more than forty srella in Suffolk that are 
partly m these deposit*, and of these thirty six reach down to 
the (^Ik, twentygivmg good sections from tile London Clay to 
the Chalk The thickoesa of the Lower (Midon lertianes 
(between those formations) thus jiroved vanes flKmi 30 to 79^ 
feet, the higher ]^re being much greater than any thing showm at 
the outcrop Im greateat recorded thickness is at Leuton, 
where, moreover, the top a6 feet of the 79I may belong to the 
uppermost and most low of the three mvision* of the senes, 
the Oldhaven Beds, of very tare occurrence m the county The 
next greatest thickness is at Southwold, where the whole has 
been masted os Rending Beds (the persistent division), though 
here and dsewhetn U is poaSible that the nn^lying Thanet 
Beds are thinly inp i e s e n t eA It u noteworthy mat at bmh these 
places, whm the Lower London Tortinnet are thidc, they are 
also at a front depth, bsginmng at a5a( and ai8 feta rapec 
bvely, wluA looka as if, like the Crag, d^kened in Uwir 
midafrouiid coarse aw^ from the outcrop, 
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The important Lvidence given hy these wells, however, is not 
as regards thickness , it is to show the underground extent of 
the older Tertuuy beds, beneath the great sheet of Crag and 
Dnft that preventa them from coming to the surfiice north east 
ward from the neighbourhood of Woodbridge It is clear that 
over this lanw traet we can know nothing of the beds beneath 
the Crag otherwise than from wells and bonngs . and, until 
these wmie made, our older geologic maps cut off the older 
Tertiary beds &r south of the parts to whten we now know that 
they reach, though hidden from our sight No one, for instance, 
would have imamned mtny years ago that at Southwold the 
Chalk would not be touched till a bonng had reached the depth 
of 323 feet, or some aho lielow sea level, nor that at I eiston 
those figures would have been alxiut 297 and 240 

It IS from calculations based on the levels of the junction of 
the Chalk and the Tetliiry beds m many wells thut the line 
engraved on the (leolucical Survey map as the probible boundaiy 
of the latter Iwds under Ihe Crag and Drift his been drawn 
htom what has gone liefore however, is to the great irregulanty 
in the thickness of the Dnft, it is clear that this line must be 
taken only as appr iximate, and open to corrietion is further 
evidence is gi t illieit the junetion < f the Chalk and the letlmry 
lieds IS frond to be here as elsewhere, fiirly tviii, ilong an 
inclined plane that sinks t iwards the coast 

lritatou\ BiJi 

Ihoufrh the CAjIA is reaehed hy very many wells, yet we get 
less information about it by reason of its great thickness More 
over the greit amount of 1 verlymg Iieds m many eases is a liar 
1 1 deep exploration 

Of lur Suffolk wills there are forty whuh go through too feel 
or more of Chalk ( )f these twenty go through 2cxs feet or more, 
half of these to too or in le and again half of the ten to 400 or 
more, a very exait jiiece ol geometric progression, er mure 
stuctly, retrogressi n Mlhough two wells i»ss thr ugh the 
great thiekness f mire than Bro feet of Chala yet neither of 
them gives us the full thickness of the formation for the 816 
feet at I andguard hurt do not reach to the base, whilst the 84) 
(or 817) leet at Cimbs, near Sinwmarket, do not begin U the 
top 

As in no case yet reiortled has the Chalk been pierced from 
tup to liottoni m Sufl ilk (a defect that wiU lie supplied dunng 
this meeting by the desenption of the Siutton bonrm), that is 1 1 
say, no boring has gone from the overlying older Tertiary beds 
to the underlying (tault we must now, therefore cross the 
bottler of the ■ cmnty t > get full information as to the thickness 
of the Chalk and we hive nut far to go, for the well kmiwn 
Ilarwieh bonng passes through the whole of the Chalk, proving 
a thickness if 8^ feet It is slmost certain, mdeed, that this 
should be given as a few feet more, for the 22 feet next Iicnealh, 
which have been described a* Oaiilt mixed with (ireensand, is 
probably in part the green clayey glaueonitir Isise of the Chalk 
Marl We may fairly add to this number 5 feet ( is also in the 
caM of the Combs bonng), and may say that, in round numliers, 
the Chalk reaches a thickness of about 900 fret in the south 
eastern jxirt of Suffolk Toward the n irlhcrn border of the 
county It u probably more, as the deep bonng at Norwich passes 
through nearly 1160 feel of Chalk, and that wKhout beginning 
at the top of the fornnliin 

Of our recorded Suffolk wells only three reach thehise 9f the 
Chalk, at Mildtnhall, Culfotd ana Combs, eonsequentlv we 
have little knowleilge ol the divtsuma of the Chalk Ihese 
dmsions, indeed, are of comparatively late mveution, having 
been evedved smee the puIJieauon irf many of the deep sections 
that have been referred to 

If the Upper Chalk at Harwich «>cs as fsr down as the Ainu, 
then we must allow it to be 690 feet thick, leaving little mote 
than 200 for the Middle and Lower (3halk together At Ltmd 
guard Fort, from the same point of view, th Upper Chalk 
would (tertaniJy be 500 feet thick, and one cannot > how much 
more 

At Combs, on the other hand, flmu have been recorded as 
present only in the top 27 feet of the Chalk, but whilst this 
may hpvehMn owing in port to the hormg having passed be 
tween feiriy tedtered nodulea, and in part, perhaps, to msufli 
cient care m observation, at JUarwicfa it is possible that some 
Ant* awy have been earned dowm in the process of bonng 

What evidence we have taida to show, however, that the 
Upper QiMk forms a good deal more than half, and perhapa 
about two thuds, of the formatlott, the Middle and Lower Chsik 
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being nUher thin Thif agrees with what is found in other parti 
where the Chalk u thick, extra thicknen being chiefly duo tuthe 
highest dieinon The glauconitic noMly bed at the laise seems 
to lie well deseloped snd to be underlain by the (<ault cIm , so 
that we have no good evidence of the occunence of Upper 
Oreensand This division may be thinly represented at Milden 
hall, hut It IS dilheult to claisiiy some of the beds passed through 
in the old bonng there 

As far as the Gault is concerned, little, of course, is known , 
but thst little points to this formation being unusually thin, pre 
sumtbly only yr feet from lop to bottom at Culfiird, and probably 
not more than wtween 50 and 60 at and near Harwich In the 
north western part of the neighlxninng county of Norfolk it is 
will known to be still less, the clay thinning out northward 
along the outcrop until st last there u nothing tail a few feel of 
Ked Chalk lietween the enrstone of the Lower Cireensand ind 
the Chalk The Oault being of much greater thickness around 
mil under other parts of the I ondon Basin, this thinning in 
Norfolk and Suffolk is noteworth) The alisenee of the more 
imnnstant Uirper (ireensand is to be expected in must places, 
ind calls for no remark it ms) huweser, lx noted that geo 
lo(,isls ire coming to the conclusion that these two dieisions are 
really parts of one formation, and one result of this geologic 
Wedding is for the inconstancy if one (lartner to be greatly com 
ixnsatid by the constanc) of the other 

Iht loan (jntiitaml his been found in one deep bonng 
nnl),al Culford in the western |iart of the count), where it is 
represented by 32^ feet if somewhat exceptional beds Ihis 
slight thickness pn [lares us fur underground thinning and in the 
far 1 1st of the count) Ihi f irmation is presumably absent there 
Ixing no trace of it at llarwiih or at Stutton 

With the Cretaieous lieds we jiass from the regular onlcrly 
succession of geolomcal fonnstions indeed, it m w be said that 
when we reach thehaseof the (lault we piss out of the region of 
fiets into the realm of speculation 


Wc have tome, then 1 1 perh^ the most interesting problem 
in the geology of the I astin CiMinties, to the cousideratioii < f 
the miistion. What locks underlie the Cntaceous beds at great 
depths? In dealing with this I must ask )<Hir patience for fre 
ijutnt excursions outside our special distnet, ind sometimes 
indeed fir iway from it 

Be)ond the outcrop if the lower beds of the Pretacei us Series 
in Cimbridge shire and Ntrlolk, wc find of course a piwerful 
development of the greit Jurassic Senes, but the only tw 1 
reeonled de^ bonngs in ind near Suffolk that hive pierced 
through the Cretaceous liase at Culford on the north * ' 

1 lorwich 1 n the south east sh iw not a trace ofanytlii 
they jiass suddenly from C ret ii e lus into far older rucks And 


shows just the same thing thi _ 

oldir nx k, which cannot lie 1 lassed ax of Smondary agt 

There is no need now to discuss the bterature of the old rocks 
underground in south eastern England, tliat has often been 
done We may lake the knowledge of what h is lieen shown by 
the lanoux deep bonngs as common property, and raa) 
freely, without troubbng to stiti the source of each piece 
formation, and I will nit therefore bunlin this address with 
references 1 had indeed thought of supplementing a former 
account by noucing the 1 itcr literature of the sufoeet , Imt 
decided to spore >ou from the infliction, and myself from the 
trouble of inflictiim though it may be convenient to add, in the 
form of on Appendix, a list of the enief papers on the subject that 
have lieen published unee the question was discussed at length 
in 1889, m an ofhaal memoir on the geology of Taindon, and 
to supply some omissmns m that work Nor do I projiose to 
make any special criticism of papers on the subject that have 
appeared of late years , this is hardly the occasion for con 
tniversy, which ma) well be put off to a more convenient season 
Some general remarks, however, I shall have to make after put 
tiitf the Cuts before you 

Ihetre are ten deep bonngs reaching to old rocks m the 
Londem Basin, of which ac< ounts have been published We 
find that m four of these (Meux’s, Streathom, Richmond and 
Dover) Jununc beds separate thoae rocks from the Cretaceous 
beds , so that theie are six in which these last rest direct on old 
rocks (Ware, Cheshunt, Kentish Town, Crossness, Culford, and 
Harwidi). Stutton of course makes a seventh The Jurassic 
rocks occur only tn the southern bonngs, either m London or 
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still further southward, and in one case only (Dover) u there any 
considerable thickness of these in the other three they are 
from 38} to Syi firat tluck As &r as regards SuflMk and its 
borders we may therefore disregard them, except in the for west, 
near their outcrop, and we may pass on to cimsider the older 
rocks that have bm found 

So for the occurrence, next beneath the Cretaceous or Jurassu: 
bedk, of Silurian, Devonuui, and Carbomferous rocks has been 
proved, whilst in Mime cases we are stdl doubtful as to the age 
of the old nicks found In five cases dutinctive fosnls have 
been found (Wore, Cheshunt, Meuxs, Dover, and lIsrwKh), 
hut in hve others they have not (Kentish Town, Crossness, 
Richmond, btriatham, and Culford), and it is in the latter group 
too that the chanuter of the beds luives their age in doubt So 
far another must be added to these, as no fosul has yet been 
found in the old rocks at Stutton 

Of the above ten deep bonngs in the London Basin (using 
that term in the widest sense, as ini luding the Chalk tract that 
everywhere surrounds the Tertiary Ixds) we owe nine to endea 
vourstoget water from deep seated rocks, and m addition to 
these nine we havi several otlier deep borings, which though nut 
carneil thr nigh to the base of the Seuindary rocks, yet give us 
much information concerning those beds (at Holkham, Norwich, 
Cimtis Winl field I ondon, I oughton, Chatham, and Dover) 
In one lase only, that of Dover, has the work lieen done 
for the purpose of exploration, but now after a few years’ 
interval a second trial has been mode at Stutton 

Now Ixith of these bonngs were started for a much more de 
finite object than menly to prove the defith to older nxks, nr the 
thickness of the ( retaeeous and Jurassic Senes There is one 
furticular division of those older rucks that has a distinct fas 
einatii n fi r others than geologists We, happily, are content 
to hnd an) thing and to mcreast our knowledge in any direction, 
Inil natuially those who are ml geologists, os well as many who 
are like to find something of imroeiliate practical vUue As 
dread) shown we owe much knowWge of the undirgruund 
extensi m < f firmations to explorations for water , it has now 
Keome the turn of geologists to help those who would like to 
find that much less general though nearl) as needful and cer 
tainl) m re valuable thing, loal 
The first plate to suggest itself to those geologists who hid 
worked at this <|uesiiun, as a good site for tnal, wras the neightiour 
hood of Diier ind for lanous good reasons The Inal has 
been mide ind successfully, several hundred feet of Coal 
Measures having 1 een found, without reaching their base, l«t 
with several be Is jf workable ttnl 
Beyond that neighbourhooil, however, geologists ire not in 
sueh occunl in I generally speaking fairly gocxl reasons can 
Ik. given both f>r and igamst the selection of man) tracts 
for tnd, ixccpi in and near I ondon, where no geologists would 
recommend it fr >m the evidence in our hands 

I et us then shortly review the evidence that we have on the 
underground extension of the older rocks in south t astern 
I ngliiid, with a view of eonsidenng the question of the pns 
sibdity of finding Coal Measures in any of the folds into which 
those rocks have probably, nay almost certainly, been thrown 
I he area within which the bonngs that readi older rocks m 
the 1 ondon Basin is enclosed is an irregular pentagon, from near 
Dover on the south east, to Richmono on the west, thence to 
Ware, thence to Culford on the north thence to Harwich, and 
thence soulhwanl to Dover, the greatest distance between any 
bonngs being from Dover to Culford, about eighty six miles It 
IS theiefore over a large tract, extending iff course beyond the 
bound ines sketihed itove, that we have good reason to mfer 
that older rucks ore within reasonable dutonce of the surface, 
nowhere probably as much as 1600 feet, and mostly a good deal 


We must now consider some evideiice outside the tract hitherto 
dealt with Southward of the central and eastern parts of the 
Ixradon Basin we have evidence that the Lower Cretaceous beds 
thicken greatly, from what u seen over their broad outcrop be 
tween the North and South Downs We know also, from the 
Dover and Chatham bonngs, that the Upper and Middle 
Jurassic beds come in to the south east, whilst the Sub Wealden 
Exploration, near Battle, proves that thoae diviswms thicken 
grmly southward, the la^ not having been bottomed at the 
depth of over 1900 feet, at that trial bmng 
Westward, however, near Burford m Oxfonhdure, and some 
miles northward of the nearest part of the Londoa Basin, Car 
boniforons rocks have been found at the depth of about ti8o 



September 19, 1895] 


NATURE 


493 


feet, these beins sepentted from the thick Jurawc beds findud 
ing therein the end Rhsetic) by perhaps ^ of Tnas 

They consist of Coal Measures, which were pierced to the depth 
of about 330 feet 

In and near Northampton, north eastward of the last site, and 
still further feom the northern uIm of the London Basin, the 
like occurs, hut the beds four^ are older than the Ccal 
Measures, and the Tnas is thin, not reaching indeed to 90 feet 
in thickness, and being absent in one case At one place, too, 
the Carboniferous beds have been pierced through, with a thick 
ness of only 332 feet, when Old Red Sandstone was found, and 
in another place still older ruck SLcms to have been found next 
lieneath the Tnas The depth to the rocks older than the Tnas, 
where they wen. reached, was 677 738, and 790 feet, or re 
sptcbvely 395, 460 and 316 below sea level Some of these 
figures must oe taken as somewhat approximate, though they 
are near enough to the truth for piacUc^ purposes 

V bonog at Bletchley, to the south reached granitic rocks at 
the depths of 378^ and 401 feet but these rocks seem to be 
-miy boulders in a Jurassic clay their occurrence, however, it 
su^estive of the presence of cildcr rocU at the surface no great 
way off m Middle Jurassic times 
Much further northward, at Scarle south west of Lincoln, 
the older rockb have been reached at the depth of about 
1500 feet all but 141 of which are Tnas, and they begin with 
the Permian (which crops out some eighteen miles westward) 
the Carboniferous occurring after an sther 400 feet, and havii^; 
lieen pierced to 130 

We have then evidence that o\er a large part of south eaitim 
bnghmd, reaching northward and westward of the London 
Basin, though the older rocks are hidden liy a thick mantle of 
furassic Cretaceous and Tertiary beds, yet they seem to be 
rarely at a depth that would be calleil very great by the coal 
miner They are distinctly within workable depths wherever 
th^ have been reached 

There u no area of old rocks at the surface in our island 
south of the Forth in which Coal Measures are not a constituent 
r irmation Truly, further north, in the great tract of Central 
end Northern Scotland there are no Carbomferous rocks , but 
we can hardly say that none ever occurred at all events in the 
more southern puts We know, though, that on the west and 
north JurassK and Tnassic beds rest on formations older than 
the Carboniferous 

It IS not however, to this mon. northern and distant tract 
that we should look for analogy to our underground plam of old 
ricks , rather should we look to more southern jxirts to Wales 
and to central and northern Lngbuid, where Coal Measures are 
if frequent oocarrence On the pnnaple of reasoning from the 
known to the unknown, 1 cannot see why we should expectany 
thing but a like occurrence of Cool Measures, m detach^ basins 
in our vast underground tract of old rocks 
What, then, u the evident conclusion from what we know and 
from what we may reasonably infer? Surely that truds should 
lie made to see if such hidden coal basins can be found 
One trial has been mode, and it has succeeded the Dover 
honng has proved the pr e sence of coal nndeiground m bostem 
Kent, along the line between the coal fields of South Wales and 
of Bnstol on the west, and those of Northern France and of 
Belmum on the east. 

‘Die long gw between the distant outcrops of the Coal 
Measures near Biiitol and Calais has been lessened very slightly 
by the working of cool under the Tnossic and Jurassic beds near 
the former place, but mudi more by our brethren across the 
narrow sea, the extent of the Measures, beneath the Jurassic 
and Cretaceous beds, having not only been proved by the French 
and the Belgians along theur borders, but the cool havii^ been 
largely worked At Ust, we too have still further decreased the 
p, by the Dover bmnng, a work that I trust u to be followed 
other work along the some line. 

But IS this the o^ tine along which we ore to search 7 Are 
we to conclude that the only coal fields under our great tract of 
Cretaceous beds (where these ore either at the sarfece or covered 
by Tertiary beds) are in Kent, Snrrgr, and other oounbes to the 
west? Have we no coal 6elds but th^ of Bnstol and of South 
Wales? The bounds of our midland and northern cool fields 
have been extended fay exploration beneath the Nesa Red Senes , 
are we to slop here and to oMume that tbeN can be no fortber 
undeigramd extensNS of die Coal Measures south eastward ? 
Thu s ee ms hardly a wise course, and is certainly a very unenter 
pnsug one It seems to me rather that the ng^t dung to ha 
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done u to try t > find ul the real state of things by means of 
bonngs 

There are, of course obiecton, in this as m other matters 
Some may say that it is silly to try m Sufifolk, and that Esiex 
gives a better chance of success Others, again, may prefer 
Norfolk And yet others m ly argue that then is no cna^ of 
finding Coal MeasurLS in any of those three counties But I 
must confess my inability t > understand thu line of reasoning , 
the feet IS that the data we have are few and far between, and 
that we want more It is really of httlc use to bandy words, 
and I do not now mean to take up the matter in detail We 
cannot ^ at the truth excel ^ actual work justification by 
faith wiU not hold in this case still less jusUfication by un&ith 

Let us hark back a little and call to mind what has happened 
in the past I remember the lime when certain geologista 
disbehexed m the possil ility I the occurrence of Cosl Measures 
anywhere in south eastern tngland, it being argued that the 
formation thinnsd ut I efr re it c nild get so far eastward Thin 
this Slew was somewhat s iriid and it was inferred from certain 
jbserved Suits that esin if Cxxil Measures did reach under 
ground into these benighte I i»rts, they would be without work 
able cool and so pru.tiially i seltM 

Now for some yiars nothing occurred to upset the prophets 
of evil, that IS to say no fact came to light There were not 
wanting inferencis I thi t nlrary, but it remained practically a 
matter of opinion r)ne day howeser the needful fact came 
and the first bonng made specially to test the question (at Dover) 
disproved both thi ab ve nigative theories by finibng Coal 
Measures with workable loal Let us hope that a like result 
may happen in Fast Anglii and that the pessimists may again 
be in the wrong 

We should nut howevir fall into the opposite error that of 
optimism Wt must not espect an immediate success like that 
At Dover We are hire much forther from any known coal 
field Adsertisemints of vinous wares sometimes tell us that 
* one trial will sufl tt I ui il is not so m this use Wi should 
not be content until nuny bonngs have been made, and we 
should not be despondent if after sites base been seleeted to the 
best of our judgment, we begin with a set of bonngs that are 
unsnccessful in finding r al 

At the time of wnting 1 1 inn it say that the Stutton bonng is 
a success or 1 failure as fer as coal is concerned, but I am quite 
ready to accept the lattir w uhout being d scours^ Whatever 
It IS you may know during ur meeting it is certainly a success 
in the matter of reaching the old rocks at a depth of less than 
tooo feet We idijuld remember that every Imnng is almost 
certain to give us some I nowledge that may help m future 
work 

There is a further p ml however to be taken into account 
A bonng that may at first seem to be a failure, from sinking 
beds older than the Uni Measures, may some day turn out 
otherwise The coal licl 1 along the Iwrders 1 f France and 
Belgium IB sometimes afiected oy powerful ind peculiar dis 
tuiwicu by fiuilts of c imparatively gentle inclination (fer 
removed from the usual more or less \ertwal displacemenu) 
which have thrown CjaI Measures beneath older beds in large 
tracts Thu u no mere theory, though advanced as such at 
first by some continental geologuts who have had the great 
satisfe^on of seeing their theory adopted by practical men, and 
proved to be true, much c al being worked below the older beds 
that have been pushed alove the Coal Measures by the over 
thrust bulls 

(Jur trial work, of course, does not yet lead us to eonsKler 
such disturbances as those alluded to We have at first to 
assume a normal succession of formations, and not to cany on 
explorations in beds that can be proved to be older than the 
Coal Meaanres , but the time may come when it will be other 
wise 

Another matter to which attention has been drawn by our 
fbteigli friends u an apparent general persistence of disturlMces 
along certain tines, or in >ther words, the recurrence of disturb 
> onces hi nearer beds in those parts wrhere earher movements had 
affected older beds , so that, reasooum backward, where we see 
marked signs of disturbance for long tostances in beds at or near 
the surfeee, there we may expect to find pr« existing disturb 
ances of uw older beds beneatn This, however, u a somewhat 
I controversial qnestioa, and much rcgoaiM to be done on it , hut 
shonl ^ b B ^f owd as a general rule h may have much effect on 

FnifUy, the question of tlie poeiibllity of findio «nd of work- 
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iiu coal in vanoui parts of south eastern England is not merely 
•of local intorckt , it is of national importance The time mi^ 
come when the coal fields that we hate srorked for years will be 
moic or less exhausted, and we ought certainly to look out ahead 
for others, so as to be ready for the lessening yield of those that 
have served us so well It is on our coal that our national 
prosperity largely, one may say chiefly, depends, and, as fiu as 
w c can see, will depend lit us not nMect any of the bounteous 
gifts of nature but let us show rather that we ate ready to search 
for the treasures that may be hidden under our feet, and the 
finding of which will result in the continued welfare of our native 
land 

At ( KVKi s — /rtf of the Chtef flaftrs on the OU Kochi Under 
^ound til South Faetem Lngland sime 1889, tvhen the 
/iteratuit of the ubjeit was treated of in the Memoir on 
the (jco/off of London U‘t 

Bertrind 1 rof M Sur le Raccordement des Bassins houillers 
du Nord de K trance et du Sud d I’Angleterre Annates tUs 
Mtnefasul Tian led last Mm FHg,\o\ \ (1893) 

Brady t Dover Coal Boring Ohiervations on the Correia 
tion of the tranco Belgian, Dover and Somerset Coalfields 
(8vo 1892) See ond Issue with Additions, 1893 Notice by b 
Loneux in iniiahides Mtnesy 1892 

Dawkins Prof W B The Discovery of Coal near Dover, 
NAiiar vol \li , pp 418,419, Iron and Coal Trades Gaeette 
Contemportry ht tea vol liii |m 470478 The Search for 
Coal in the South of tngland, Ptoc Roy Inst (nine pages) , 
Nakrk vol xlii jip 319-322 The Discovery of Coal 
Measurcb ncir Diver, Jtaut Manchester Ctol W , vol xx 

pp S02 SI7 (1890) 

The turther Discovery of Coal at Dover and its Bearing on 
the ( ovi Ouestii n Tran Manehester Geoi .&a< , vol xxi pp 
456-474 (1892) 

On the South I astern C oal field at Dover, 7Va«i Mamhester 
Giol S vol xxii pp 488 $10, The I’rolnble Range of the 
Cool Mevsvires in Southern fngland, Trani, led Inst Min 
Fur , vel VII (thirteen piges and plate) (1894) 

H irrison \V J On the Searth for Coal in the South last 
(1 lngland with Spetiil Kefttence to the I robability of the 

I xistcnce if a Coal hvlil lieneath t ssex (twenty eight pages and 
plate Sv 1 Birmingham (1894) 

Irving Rev Dr A The (^eslion of Workable Coal 
Measuris beneath I ssex Herts and Fistx Obtenrr, July 
14 1894 

Martin 1 \ On the I iiderground (leology of London 

S /«■//! Uo ip. No 335 pp 251-254, No 337, pp It 15 
(189a 1893) 

Kucker, Inf A W, and Prof 1 h Thorpe Magnetic 
Survey! t the British Isles , Irani ,vol clxxxi (seejm 280, 
Nv and plate 14) (1891) A ijopular account ly Prof Rucker 
under the title Undergnund Mount uns, (eood fyoedr, January 

I I March 1890 

Topley, W Coal m Kent leans Fed Ind Min lug, 
vol I pji 376 187 (1892) 

M hitaker, W Coal in the South Last of f ngland fourn 
Sat Alts, vol xxxviu pp 543 557, biwestions on Sites for 
Coil search in the South 1 asi of I.DglBnd7 Caa/ Maf dec lu 
vol vii pp 514 516(1890) 

Whitaker W , and A J Jukes Browne On l>eep Borings 
at Cnlford and Winkfield with Notes on thove at Ware and 
Cheshunt Quart fomm Gtol Sar , vol 1 pp 488 514(1894) 

1 he Fastem Counties Coal Bnnng and Dev elopment Syndicate 
Geologital Reports by T V Holmes, J F Taylor, and 
W Whitaker (fifteen pages, 8vo Ipswich), (1893) Partly 
reprinted m Lssesr Haturatist 

Omitted /rom Notiee in 1889 

Drew, h Is there Coat under London ? Sciente for All, 
vol v pp 324-328 

Pirket, A Sur I’Fatension en Angletcm du Bassin houiUer 
Franco Beige Ann Soc GM Btlg t a ButUtm, ipo xcu - 
xciv (1883) 

Taylor, W On the Probability of Findliig Coal m the South 
Fast of England pp d 22 (8vd Kagote), (1886) 

Topley, W On the Correspond«oa betsrmn some Areas of 
Apparent U{dieavml and the Duckadng of Subjacent Beds 
Imem Gool Soc , vol xxx (sm pp. 186, 190-195)1 (>874) 
^ also Memou “ The Geology of IM Weald," pp 241, 242, 

pi VI (1875) 
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SECTION D 

ZOOIOOY 

Openinc Aoubpss by Wili iam A. Hbedman, D Sc , F R S , 
F L S , 1 K S E , PaoFEssoa Of Natural History in 
University Coiuu.e. 

This year, for the first time in the history of the British Asso 
ciation, ^tion D meets without including m the range pf lU 
subject matter the Science of Boteny Zoology now remains as 
the sole occupant of Sjection D — that “ Fourth Committee of 
Sciences," as it sras at first called, more than sixty years ago, 
when our subject was one of that group of biological sciences, 
the others ixing Botany, Physiol^, and Anatomy These 
allied sciences have successively left us Like a prolific mother 
our Section has given nse one after another to the now uide 
pendent Sections of .Anthropology, Physiolo^, and Botany 
Our subject matter has been gteatly restricted in scope, but it u 
still very wide— this year, when SMtion I, devoted to the more 
special physioh^ of the medical physiologut, does not meet, 
perhaps a little wider tlian it may he mother years, since we art 
on this Decision cnxlited with the subject “ Animal Physiology ’ 
— surely aAifoyi an integral part of Zmlogy ' It is to he hoped 
that this Section will always retain that general and comparative 
physiology which is inseparable from the study of animal form 
and structure The late Waynflele Professor of Physiology at 
Oxford in his Newcastle addreu to this Section, said “ that 
every appieasble diflerence in structure corresponds to a differ 
ence of function (Burdon Sanderson, " British Association 
Report for 1889) and hu successor, the present Waynflete Pro 
fessor, h-is shown us “how pointless is structure apart from 
funetiun, and how baseless and unstable is Junction apart 
from structure (Gotch, “ I’rcsidential Address to Liverjioul 
Biological Soeiet) vol ix , 1894)— the * argument for the 
simultaneous ex immation of both in that suence of Zoology 
which we profess is to my mind, irresistible 

We inctudi vlso in our snlncct matter, besides the adult struc 
ture and the imhrjonic development of animals, their dislnbu 
(ion both m s|nce and time, the history and structure of extinct 
forms sjxei igruj hy and classification, the study of the habits 
of animals vud ill that mass of lore and philosophy whuh 
has gathered around inquiries into instinct, hreedmg, and 
heredity I trust that tne discusvion of matters connected 
with 1 v< lulion will always, to a large extent remain with this 
Section D whuh his witnessed in the past the addresses, 
jwpers, discussions, and tnumphs of Darwin, Huxley, and 

Wlun the British Association last met in Ipswich, in i8<i, 
Seetion I), under the presidency of Prof Henslow, still included 
/oology, Butanj and I’hysiolugy, and a glance through the 
volumes of n p irts f ir that and neighbouring years recalls to us 
that ourvubjtct his undergone great and staking developments 
in the forty four yean that have elapsed Zoology was still ^e 
Tarwiman (th >ugh Charles Darwm was then in the thick of his 
epoch miking w vrk — both what he calls his “plain barnacle 
work and ms “ theoretic speaes work ) (see “ Life and 
I etters vol 1 p 380) Altnuugh the cell theory had been 
launched a dttadi liefore, loologists were not yet greatly con 
eemed with those minute structural details which have since 
built up the seieuee of llMtology The heroes of our science 
were then chiefly those glorious Mid naturalisu, observers, and 
systcmatisti who iound^ and esublished on a firm basis Bntish 
Manne Zoology 1 dward Forbes, Joshua Alder, Albany Han 
cock, were then in acuve work GeoiM Johnston was at his 
zoophytes, Bowerbonk at spemges. Busk at polyzoa Forties’ 
short bnllisni career was nearly run He probably did more 
than any of his cuntemporanes to advance manne zooliigY In 
the previous year, at the Ldinbnmh meeting of the AsMdation, 
he and his mend MacAndrew had read theu chuMac reports 
(" Bntish Assooation Report” for i^, p loa— W «y ), '* On 
the InvestigatuMi of Bntiu Manne £aalan by Means of the 
Dredge,” and “On South European Manne InTertebtaU,” 
which mark the high water level reached at that date, and for 
some tune afterwards, m the eaploratioo of our coasts and the 
explanation of the distnbiitMio or our marine ommali. At the 
Belfiut meetmg, which JoUownd Ipswicli, Forbes exited bis 
great' map of the distnbatMO of manne Im in “ Homoioitnc 
Belta.^ In November 1854 he was detd, six months after his 
Moointment to the goal A hu ambttion, the profcsoorriup at 
Eambufgh, where, had he bved, there can be noMhthewo^, 
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with bik bnlbant abditjr and nmqne penonabty, hav« founded 
gnat Khool of Manne Zoology 
To ntum to the early fiima, Huxley— whoae recent loea to 
icience, to philoaophT, to cnlturei we, in common with the 
civihied world, now deptee— at that tune jnat returned from 
the memoiable voyage of the Xattktnake, waa opemng out hia 
newly acquired trcaanrea of conpaiative anatomy with papen 
on Sphonopboia and on Sagitta, and one on the atruetun of 
Aacidfiuia, in which he urged— fourteen yean before Kowalevaky 
eatabliahed it on embtyological evidence in 1866— that their re 
lationa were mth Amphioxna, aa we now believe, rather than 
with the Myaoa or the Lamellibranchiata, aahad formerly been 
anppoaed Batea waa then on the Amaxona. Wallace waa juat 
going out to the Malay Archipelago, WyviUe Tbomaon, Hincka, 
and Carpenter, the a u c cea aon of Forbm, Tohnaton, and Alder, 
were beginning their hfe work Abroad that great teacher and 
mveatigi^, Johannea Mtiller, waa timining amoogat hu pnpila 
the moat eminent aootogiata, anatomiaU, and phyaimomU of the 
anccmding quarter century In thia country, aa we have aeen, 
Huxley waa juat bcguming to publiah that a^dendid aenea of re 
aearchea mto the atmcture of nearly all groupa m the ammal 
kingdom, to which comparative anatomy owea w much 
In foct, the few yeara before and after the laat Ipawich 
mg witneaaed the activity of aonie of the greateat of our Bntiah 
aoologiata— the time waa pregnant with vrtuk which haa aince 
vlvaiiced, and m aome reapecta revolutioniaed our aubject It 
waa then atill nanal for the naturaliat to have a competent know 
led« of the whole range of the natural acwncea Edward 
horfaea, for example, waa a botanist and a geolo^, aa well aa a 
aoologirt He oecnpied the chair of Bota^ at Kii^s College, 
idon, and the presidential chair of the Geolom^bection of 
Bntiah Aaaodation at LivotooI m 1854 That excessive 
nahaation, from which moat ce us aufler in the jweaent day. 


very detailed, survey of his subject taken by (»e of the field 
naturalists of that tune, we find the beguimngs of different hne^ 
of work, which have amce developed Into aome half dosen du 


tinct departments of aoology, are* now often studied in^pcn 
dently, and are m some real danger of losuig touch with one 
another (see dugmm) 





field Naturaust 


The qiendid anatomical and '* morphological ” reaeardies of 
Huxley and Johannea MtUler have been oonboned by the more 
mmutc histological or cdlnlar work rendered possible by un 
provements of the nucrotome and the microeccpe, until at but 
in these latter years we mvestigate not met^ the cellular 
anatomy of the body, but thumaUuntfUt ratf— if indeed we 
are permitted to talk of "cell” at aU, and are not rather con 
atra&ied to e x pre ss our results in terms of '^eytsmicroaemef,” 
“ somacttles,” or " Mfaoaames,” and to regard our morphologtcal 

umt, the cell, as a aymhwtie community contaiaina two oaf 

‘-^"y dtasiinllar omaato (see Watasd In "food’s 
it Leotures,” itet) To such tytologlcal mvestigi 
II be apphad Lord Maeaubtya aplioriam, 'Ta 


la goal (o day, and will be it 


which yesterday waa invisible u 
starting pomt to morrow ” 

Somewhat similar advances In methods have led us from the 
hfe histones studied of old to the new and fsannating science of 
embryology Theelder Mihe Edwardsand Van Benedenknew 
that in Ihtir life histones Aaadiana produced tadpole like young 
Kowalevaky (1866) showed that m their embryonic stages thw 
Aaciduui taidpolea have the beginnings of their chief systems of 
organs formed m essentially the same manner and from the 
same embiyonu: btyets as in the case of the frogs tadpole 
or any other typical young vertebrate , and now we are not 
content with less than tracing what is called the " cell bneage * 
of such Aacidian embryos, so aa to show the ancestry and de 
scendanta, the traditions, peculiantiea of, and influences at work 
upon each of the embtyomc cells — or areas of protopbum — 
throu^iont many complicated stages And there is now open 
mg up from thu a great new field of exjienmental and 
"mecnanical ’ embryology, m which we seek tht clue to the 
explanation of particuUr processes and changes by determining 
under what conditiona thn take pUee, and how they -ireaffiecteil 
by altered conditions We , . /• 


hau an embryo when it is kept with one (the black) sutfoce 
uppermost, and into— not half an embryo, but— a whok embryo 
of half tht utual si^ if kept with the other (the white) surfitce 
upwards Apparently, according to the conditions of the ex 
penment, we may get half embryos or whole embryos of half 
sue from one of the first two cells of the ftog s en ‘ 

One of the most charactenatic studies of the older field 
naturahsta, the observation of habits, haa now become under 
the influence of Darwinism, the " Bionomics of the present 
day, the study of the relations between habit and structure and 
environment — a most fiucinating and promising field of inves 
tigation, which may be confidently expMted to tell us much m 
the future in regard to the competition between species, and the 
useful or indifliaent nature of specific characters 
Other distinct lines of rot logical investigation, upon which 1 
shall not dwell, are geographu^ distribution and polieontology 
— eubjecta in which the roolonat comes into contact with, and 
may be of some service to his fmiow workers in geology And 
thm still remains the central avenue of the wide soologica) 
domain— that of speciogiaphy and systematic roology —which 
has been cultivated W the gnat clamifiers and monographerx 
from Linnscua to Hackel, and has culminated in our times m 
the msgnillccnt senes of fifty quarto volumes, setting forth the 
aaentific results of the ChaUtngtr Expedition , a voyan of 
discovery comparable only in its important and wide rtadiing 
results with the voyages of Columbus Gama and Magellan at 
the end of the fifteenth century It is now so long since the 
Chaliaigtr investigauons commenced that few I suppose outside 
the range of professional soologists are aware that although the 
expedition took place in i8ya to 1876, the work resulting there 
fn^ has been going on actively until now — for nearly x quarter 
in all— end m a sense, and x very real one, svill 

for the ChaUtngtr has left an indelible mark upon 

science, ami will remain through the ues exercismg its powe^l, 
guidmg mfluence, bke the work of Aristotle, Newton, and 
Damn 

Most of the authors of the special memoira on the sea and its 
anons kinds of inhabitants, have interpreted in a liberxl smnt 
the uistmctiotts they received to examine and describe the coUec 
tions entrusted to thim, and have given 'tis very valuable sum* 
manes of the condition of our knowledge of the animals m 
question, srhile some of the reports are little less than complete 
monogra[flis of the grtups I desire to pay a tnhute of respect 

‘ — aer teacher and scimitiAe chief, Sir Wyvdlc Thomson, 

nutiatiTc, along with Dr W B Carpenter, we owe 

the first ineeption of our now celebrated deep tea dredging ex 
whose saentifia enthusiasm, combu^ with 
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^lahment of the iMhtntng, tl ^ , 

Expeditioiis. Wyvule Tlmmaoa bved long enough t- 
imetfd the first examination of the collections I n ught home, 
then divuMa into groime, and the allotment of these to special 
ists ka description He enlisted the services of tus many scien 
tifie ftien^ at home and abroadf he arranged the general plan 
of the wbsk, decided upon the form of publieation and died in 
»d««.pap«b. 



496 


NATURE 


[September 19, 1895 


l88a, after lecing the fint ten or twelve zoological reporu through 
the preu 

Withui the laiit few monthi have been ivtued the two con 
eluding volumos of this noble lenik, dealing with a mimmary of 
the results, conceived and written in a masterly manner by the 
eminent editor of the reports, Dr John Murray An event of 
such first rate importance m zoology a<, the completion of thu 
great work ought nut to pahs unnoticed at this zoological gather 
ing I desire to express my appreciation and admiration of Dr 
Murray’s work, and I do not doubt that the Section will permit 
me to convey to Dr Murray the congratulations of the zoolagisls 
present, and their thanks for his s^endid sere ices to science 
Murray, in these “Summary" eolumes, has given defimteness 
of scope and purpose, -uid a tremendous impul^, to that branch 
of science —mainly rooligical — which is coming to be called 

0< BANOt axPHV 

Oceanography is the meeting ground of most of the sciences 
It deals with fxitany and zoology, “including animal physiology , 
chemistry, physics merhanuis, meteorologj, ind geology all con 
tnbute, xnu the subjut is of course intimately eonnected with 
geography, and has an incalculable influence upon mankind, his 
distnlnitiun, characteristics, commerce, and economics Thus 
oceanography one of the latest developments of in-inne zoology, 
extends into the domain of and ought to find a place in, every 
one of the Sections of the British Association 

Along with the intense specwlisation of eert iin lines of ziKi 
logy m the lost quarter of the nineteenth century, it is important 
to notice that there are also lines of investigation which 
require an extended knowledge ol, or at leist mike use of the 
results obtained from various distinct subjects One of these is 
oceanography, another is biunomies which I have referred to 
above, a tniid is the jihilosophy of roology or ill those studies 
which bear upon the theory of evolution, and a fourth is the in 
vesbgation of practical fishery problems which is chiefly an 
application of marine roology Of these four subjects ~whieh 
while analytii enough in the detailed investigation of any par 
ticular problem, are synthetic in drawing together and making 
use of the vanous divergeni branches of zoology and the neigh 
bounng sciences -oceanography, bionomuis, and the hshenes in 
vestigation, are most closely related, and I desire to devote the 
remainder of this addass 1 1 the consideration of some points in 
connection with their present position 

Dr Murray, m a few only loi brief paragraphs at the end of 
hik detailed summary of the results of the CnalUm^er 1 xpedition, 
which 1 have alluded to ab le, slates some of the views highly 
suggestive and original, it which he has himself arnved from his 
unique exjienence Some of his conclusions arc very valuable 
contributions to knowledge, which will no doubt be adopted liy 
marine zoologists Others 1 venture to think, are less sound 
and well founded, and will scarcely stand the test of time and 
further experience But for a.11 such statements, or even sug 
gestions, we should lx. thankful 1 hey do much to stimulate 
further leseareh, they serve, if they can neither be refuted nor 
established, as working hyjxitheses , and even if they have to be 
eventually abandoned, we should bear in mind what Darwin has 
said as to the difierence in their influence on science between 
erroneous fids iml erroneous the ines “ false fiicU are highly 
injunous to the progress of science, for they often endure long , 
but false views, if supported by sime evidence, do Utile harm, 
for every one t ikes a salutary pleasure in proving their falseness 
and when this u done, one path towards error is closed, and the 
road to truth is often at the some lime opened ’’ (Darwin, “ The 
Descent of Man,’ second edit 1882, p 606) 

With all respect for Murray s work, and fully conscious of mv 
own temerity in ventunng to differ from one who has had such 
an extended experience of the sea and its problems, I am con 
strained to expnss my disagreement vnth some of hu conclusions 
And 1 am encouraged to do so by the belief that Murray will 
rightly feel that the best compliment which roologisU ean pay 
to his work IS to give it careful, detailed consideration, and dis 
cuss it critically lie will, I am sure, join me in the hope that, 
whether his views or mine prove the fuse ones, we maybe able, 
by their discussioa, to close a “path towards error,” and 
possibly opea “ the road to truth ” 

One of the points upon which Mnmy lays considerabte 
stress, and to the elaboration of which he devotes a prominent 
positioa in his “ Oineral Ubservatioiis on the Disti^tion of 
Marine Onalllns,” is the presence of what he has called a 
“ mud Ime” ttround coasts it a depth of about one hundred 
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&thoma It IS the point “at which mmute particles of organic 
and detntal matters m the form of mud begin to settle on the 
bottom of the ocean ’ He regards it as the great feeding 
ground, and a place where the fiinna is most abundant, and from 
which there have hived off, so to sneak, the succunve swarms or 
migrations whuih have peopled otner regions— the deep waters, 
the open sea, the shallow waters and the estuaries, ftesn waters, 
and land Murray thus gives to his mud line both a present and 
an histone importance which can scarcely be surpassed m the 
economy of life on this globe I lake it that the histone and the 
present imjxirUince sfaiM or fiUl together — that the evodence as 
to the origin of fimnas in the past is denved firom their distnbu 
tion at the present day, and I am inchned to think that Murray’s 
opinion as to the distnbution of animals m regard to the mud 
line IS not entirely m accord with the expeiitnce of speciahsts, 
and IS not based upon reliable statistics Murrays own state 
ment IS (“ I xpedition. Summary ” vol it p 1433) — 

“A depth IS reached along the continental shores &cing the 
great oceans immeduitely below which the conditions b^me 
nearly uniform in all parts of the world, and where the fauna 
likewise presents a git*t uniformity This depth M usually not 
fu xbuvL nor hr below the too &thom line, and is marked out 
Wwhat I have elsewhere designated is the Mudhne 
Here is situited the great feeding ground in the ocean ’ 
and he then goes on (p i<y4) to enumerate the Cnistaccxns, 
such as species of ( aioHHS, Emhttla, Panph ta Cratipm, Cato 
tarts Pandalut Ihppolyte, many amphipMs, isopods, and im 
mense nnmbers of schizopods, which swarm, with fishes and 
cephalopods, immediately over this mud deposit Now I venture 
to think that the exiierience of some of those who have studied 
the manne zoology of our own coasts does not bear out this 
statement In the first place, our experience in the Irish Sex is 
that mud mxy be found at almost any dipth, but is very varied in 
Us nature xml in Us source There may even be mud Ixid down 
between tide mirks in an estuary where a very considerable cur 
rent runs \ de|iosit of mud may lie due to the presence of an 
eddy or a shtUerM comer in which the finer mrticles suspended 
in the w Iter xre xble to sink, or it may be oue to the wearing 
xwx) of X hmestme beach, or to quantities of alluvium brought 
down by x stream from the land, or to the presence of a sub 
merged bed of Ixiulder clay, or even, m some places, to the 
sewage and refuse from coastitowns finally, there is the deep 
wxter mud a vtry stiff blue grey sulistance which sets, when 
dried into a firm el ly, and ihjs w. I lake it, the mud of which 
Dr Murray writes But in none of these cases, and certainly 
not in the hst mentioneil, is there in myexpenence or in that of 
several other n uurxluts 1 have eonsiiltevl, my nch fauna asxoci 
ated with the mud In fact, I would re^id mud xs supporting 
X comparatively jiuor fauna as compared with other shallow 
water deposits 

For prxetK xl purposes, round our own British coasts, it is still 
convenient to make use of the zones of depth mark^ out by 
1 orbes The first of these ts the “ I ittoral rone,’ the space be 
tween tide marks, chxracterued by the abundance of sea weeds, 
lielonging to the genera Luhtna, Ftuus, Enttromorpha, Poly 
tiphoHsa, and others, and ^ large numliersof individuals belong 
mg to common species of Balanus, AQltlHi, I tUanna, Purpura, 
and Patella amongst aramols The second zone is the 
• I iminanan, which extends from low water mark to a depth 
of a few fiithoms characterised by thi abundant growth of huge 
sea weeds belonging to the genera I amtuana, Ahrta, and 
Hxmauthaha, and Ijy the presence of the beautiful red sea weeds 
(hlondese) There is abundance of vegetable food, and ammali 
of all groups swxnn in thu sone, the numbers both of species and 
of indivifluals beuig very great The genera Heltton, Trothus, 
and latuna are characterutie molluscan forms in our seas 
Next comes Forbes’ “Coralline” rone, badly so named, ex 
tending from about ten to forty or fifty fathoms or so Here we 
are beyond the range of the ordmad7 sea weeds, but the cal 
careous, coral like NulUpores ate present m places in such 
abundance as to make up deposits covering the floor of the sea 
for miles, llydroid zoophytes and polyxoa are also abundant, 
and It IS in this rone that we find the shell beds lying off oor 
coasu, produced by great accumulations of species of Pketm, 
Ostna, PtelutuMlus, F%a»s, and Bueemum, and forming nch 
fseding grounds for many of our larger fishes All groups of 
manne ammals are well r e p r es e n ted m thu tone, and Antsdan, 
Ophuthnx, OpAtogiyplka, Bhalta, ImackHs, and Ewyname, may 
be mentioned as tbaiactenitie genera Lastly, there Is what may 
be appropriately called the sane of deep mud Although Forbes 
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did not call it lo), extending ftom lome fifty iiubonit down to (in 
our icai) one hundred or ao The upper ItmU of thu zone it 
Mumy’i mud fane We come upon it in the deep ijord fake 
lea locha on the weit of Scotland, and in the Inah Sea to the 
west oi the lale of Man 

Now (rf theae four aonet, my experience la that the laat— that 
of the deep mud— hoa by ^ the poorest fiuina both m ipeciea 
and m individnah The mud haa a pttuhtar &una and one of 
great uiteteat to the roologiat, but it la not a ruh buna It 
containa aome rare and lemarkable animaU not found elaewhere, 
such aa Catocaru matandrea, Panthalu ttnttdi, 1 iptiraHckiut 
lynftra AmpkiHra chaja, Isocardta tor, 
and Sagarha ktrdmtmi and a few atrilcing novelties have been 
described from it of late years, but wt have no reason to believe 
tIuU the number of these is gnmt compared with the number of 
anunab beamed from khallowei waters 

Dr Murray not only inaists upon the abundance of ammala on 
the mud, and lU importance as the great feeding ground and 
place of ongm of life in the ocean but he also (p 143a) drawa 
conclusions as to the relative numlicih of animalt talcn by a 
single haul of the trawl in deep and shallow waters which can 
scarcely be received, I think bymsnnc zoologists without a pro 
test His statement runs (p 14U) ‘ It is interesting to com 

inre single hauls made m the deep sea and m shallow water 
with respect to the number of different species olxained for 
instance, at station 146 m the Southern Ocean, at a depth of 
1375 fothoms the aoo spectmens captured belong to 59 genera 
and 78 speues ’ That was with a to foot trawl dragged for at 
most two miles during at most two hours Murray then goes 
on 1 1 My '* In depths leas than 50 fathoms, on the other himd, 
I cannot find in all my experiments any record of such a sanety 
f organisms in any single haul even when nsina much larger 
trawls and dragging over much greater distances^ He (quotes 
the statistics of the Scottish 1 ishery Board s trawlings in the 
North Sea, with a 25 foot trawl, to wow that the average catch 
IS 7 3 species i f invertebrata and 8 3 species of fish, the greatest 
number of both tocher recorded in one haul being 29 species 
xawlings - - 


Murray s own tr 


n the West of Sc^land gave a much 


such a great vanety of animals as was proeured in many instances 
liy the Ckalletigtt^s small trawl in great depths 
Now, in the first place it is curious that Murray a own Ubie 
on p 1437 m which he shows that the * terngenous deposits 
lying along the shore Imes yield many more ammals, both 
speamens and species, per haul than do the “ pelagic deposits • 
at greater depths, such as red clays and globigenna oozes, seems 
directly oppoM to the conclusion qu ted above In the second 
place, 1 am afraid that Dr Murriy has misunderstood the 
statistics of the Scottish Fishery Beard when he. quotes them as 
showing that only 7 3 or so species of invertebrates are brought 
up, on the sverage, in the trawl net I happen to know from 
Mr Thomas ScMt, f L S the naturalist who has compiled 
the statistKS in question, and also from my owm obsersaUons 
when on board the Garland on one of her ordinary trawling 
expeditions that the mvertebnUa noted down on the stetion 
sheet are merely a few of the mure conspicuous or m other ways 
noteworthy animals No attempt is made— nor could posuldy 
be made m the tune— by the one nstuialist who has to attend 
to tow nets, water bottle, the kinds, condition, food, &c ofthe 
fish caught and other matters — to give anything like a complete 
or even apiwoxiinate list of the species, stdl less the number of 
individuals, brought up m the trawl I submit, therefsre, that 
It IS entirely misleading to compare those Scottish Fishery 
Board statistics, which were not meant for such a ponxise, but 
only to give a rough idea of the fauna ass oci ated wnth the 

upcm certain 

worked out at 


upm certain groni^ with the carefiilly elaborated results, 

worked out at foisure Iw — “■ — ‘ 

of a haul of the CMatU ^ . _ . _ , , 

trawlinn in the West of Scotland 1 cannot, of course, speak so 
positivdy , but I shall be surprised to learn that the results of 


inadeqaate to lap r isa n t fiwu m rq|^ to Ma bottona ao I sm 

pr^p^alaawbmjRaiioitoflnahbaaCoaunittM Idwibllmniigsmadad 
daaaiflcatuai '-<1) Taai n ano u a (UnlTay) whara ibadapoau la farmail ehiefor 
of mliiaial particiaa darivad ftom tha waata of thalaM , (a) Nantic, whara 
tbedmaitiacbially offlcxamc onfia and la danvad him tha tbina and 
otkar hard parts of tha anwiata and plants bvuis on tha boiioai (3) Plank 
SMSSa* ' »y**«* > partoftha.dyodtg 

or UM fowMin or Iroo ■wuwuiif minmto om p i o nn wtuoi itvod in tiM mo 
om tha deposit 
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each haul were as carefully preserved and as fully worked out 
I7 specialists as were the LhaUtn^t collections 

Lastly, on the next Liverpool Manne Biology Com 
nuttees dredging expedition in the Irish Sea uter the 
appearance of Dr Murmy s volumes, I set myself to determine 
the species taken in a baiu of the trawl for comparison with the 
ChaMngtr numbers The haul was taken cn June 23, at 
7 miles west from Peel, on the north bank, bottom Miid and 
shells, depth 21 fathoms with a trawl of only 4 foot beam, lean 
than half the size of the CkalUnger one, and it was not down 
fir more than twenty minutes I noted down the species ob 
served, and I filled two bottles with undetermined stuff which 
my assistant, Mr Andrew Siott and I examined the following 
day m the laboratory Our list comes to at least 112 species, 
lielonging to at least 103 genera ' I counted 120 duplieale 
qiecimens which xdded to 11a, gives 232 individuals, but there 
mw well hxvc been 100 more Thu experience then is very 
difikrent from Murray s snd gives far larger numbers m every 
respect — specimens species, snd genera— than even the th U 
/irrtfw deep water haul quoted I append my list of species " 
and practised marine r> ligists will I think, sec at a glanee 
thit it IS nothing >ut of the way, that it is s fairly ordinsry 
assemblage of n it uncomni in sninixls such as is frequently met 
with when dredging in the coralline ’ zone I am sure that 
I hive taken belter netfuls than this Ixith in the Irish bca an 1 
on the West 1 f Scotland 

In order to get aiuither esse on lifferent ground, not of my 
iwn choosing, 1 n the first occasi in xfter the publication of Dr 
Murray s volumes when I u is c ut witnessing the trawliim ol) 
servations of the lamcashire Sea Iishenes steamer fthn Fell, I 
counted with the help of my assistant Mr Andrew Stott, and 
the men on boaitl the results if the first haul of the shnmp 
trawl It was taken at the mouth of the Mersey estuarj inside 
the 1 iverpo 1 bsr on what the natunlist would consider veiy 
luifiivourahle ground with a brttom of muddy sand at a depth 
of 6 fathoms The shnmp trawl (l) mch mesh) was down frr 
one hour and it brought up ver seventeen thousand specimens, 
referable to at least 39 spe les * lelongmg to u genera Iliese 
numbers have been exceed on mmy other hiutls taken in the 
ordinary course of work by the Iishenes steamer m Liverpool 
Bay— fur example on this cession the fish numbered 5943, and 
I nave records of hauls on which the fish numbered over 20 000, 
and the total catch of indivi Iiial ammals must have l>een nearly 
50^000 Can any of Dr Murray s hauls on the deep mud beat 
these figures? 

The conclusion thin it which I arnve in regard 1 1 the dis 
tnbution of animals in dc"p water and in water shallower than 
50 fathoms, from my own expenenee and an examination of the 
Challenger results is in mine respects the reverse of Murrays 
I consider that there arc more specits and more individuals in 
the shallower waters that the deep mud as dredged has a poor 
Caima that the "Ciralline rone has a much mher one and 
that the " laiminanan r me, where there is vegetable as well 
as animal f lod has probably the richest of all 

In order to come 1 1 as c irrect a conclusion ns possible on the 
matter, I have eonsulled several other naturalists in regard to 
the smaller groups of more or le« fret swimming Crustacea 
such as Ckipepoda and Ostrocoda, which I thought might pos 
sibly be in considerable numbers over the mud I have asked 
three well known specialists on such Crustaceans — vir Prof 
(. S Brady, h R S Mr Thomas Scott, F L S , and Mr I C 
Thompson, p L S —and they all agree in stating that although 
interestiiw and peculiar the Copepoda and Ostrocoda from the 
deep mud are not abundant either in species or in individuals. 
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In answer lu the i]uestion which of the three reipimi (i)tht 
littoral 7i)ne, (2) from low water to ao fiithoms, and {3) from 20 
iathom<i onwards, ii> nchekt in small free iwimminc but Ixittom 
hauntinc Crustacea, they all rtphed the middle rtLion from 
o to 20 fathoms which is the Larnmanan zone and the upper 
edge of the CorUhne I’nif Brady asiurea me that neirly esery 
( thtr kind of bottom and locality is better than mud for obtain 
ing Ostrscoda Mr 1 Scott considers that Ostr ilihU ore most 
daimUnt in shallow water, from $ to ao fathoms lie tells roe 
that as the result of his e\i>enence in Loch tyne where a great 
lart of the loch is deep the richest fauna is always where banks 
occur coming up to about 20 fathoms, and having the bottom 
foimed of sand, gmel and shells The fauna on siid over such 
lianks, which are in the CorsUme zone, is much ncher thin on 
the deeiier mud around them On an ordinary sheliinc shore «n 
Ihe west const of Scotland Mr hcott, who has had great 
experience in collecting, considers that the richest fauna is 
usuall> at ah uit 20 fathoms My own ex|ierience in dredging m 
Norway is the same In the centre of the fjords in deep water 
< n the mud there are rare forms, but very few of them, while in 
shallower Water at the sides, above the mud, on gravel, shells, 
rock, and other Imttonis, there is a very abundant fauna 

Prolnbly no group of inimals in the sea is of so much im 

R -irtance from the point of new of food as the Copepodi They 
urm a great [xirt of the food of whales, and of herrings and 
many other useful fish both in the adult and in the larval 
state as well as of innumerable other animals, large and small 
Consetjueiitly I have inquired somewhat carefully into their dis 
triluition in the sei with the assistance of Prof Brady, Mr 
Seott, ind Mr Thompson These expeneneed oillectors all 
agree that Copepoda are most abundant, both as to species and 
mlividuils, (lose round the shore, amongst seaweMs, or in 
shall jw water in the 1 amtnanan /one over a weedy Iwltom 
Individuals are s imetimes extremely abundant on the surface of 
the sea amongst the plankton, or m shore ]kio1s near high water, 
w here amongst Enterotuot pha, they sw trni in immense profusion , 
bit, for a gathering rich in mdiviautls, species and genera, the 
experienced collector giKS to the shallow waters of the 
Lamininan zine In regard to the remaining higher, groups 
of the Crustacea my friend, Mr Alfred () Walker, tells me that 
he considers them ni 1st abundant at depths of o to 20 fathoms 
1 hope no one will think that these are detailed matters 
interesting only to the collector, and having no particular bear 
mg upon the great problems of biology The sea ts admittedly 
the starting iioint of life on thu earth, and the conclusions we 
come to as to the distribution of life in the diflerent zones must 
form and modify our views as to the ongin ot the fauruis os to 
the {leoplmg of the deep sea, the shallow waters, and the land 
Murray supposes that life started m Pre Cambrian times on the 
mud, and from there ^read upwards into shallower waters, 
outwards on to the surface and, a good deal later, downwards 
to the abysses by means of the cold polar waters The late 
I'rof Aloseley considered the pelagic, nr sur&ce life of the ocean 
to be the primitive life from which all the others have been 
derived Prjf W K Brooks (" Ihe OenusSalpa 1893, p 156, 
Ac ) considers that there was a pnmitive pelagic fauna, consisting 
of the simplest microscopic planis and animals, and “ that pelagic 
life w u abundant for a lung (lenod during which the bottom was 
tininhabiled ” 

I, on the other hand, for the reasons given fully above, con 
Mder that the Laimnaruin /one close to low water mark is at 
present the richest m life, that it probably has lieen so in the 
past, and that if one has to express a more defimte opinion as to 
where, in Pre Cambrian times, life in its simplest forms first 
apiieaied, I see no reason why any other zone should be con 
sidered as having a better claim than what u now the Larnmanan 
to this distmction It is there, at present at any rate, in the 
upper edge of the Larnmanan rone, at the pomt of junction of 
sea, land, and air, where there is a profnsitm of food where the 
materials brought down by streams or worn away from Ihe land 
are first deposited, where the animak ore able to receive the 
greatest amount of light and heat, oxygen and food, without 
being exposed periodically to the air, ram, frost, sun, and other 
adverse conditions of the littoral zone, it u there that life— it 
seems to me — is most abundant, growth most setive, competition 
most severe It u there, probuilT, that the surruundmg con 
ditions are most favourable to ammal life , and, therefore, it 
seems likely that: it is from thu remon that, as the result of over 
crowding, miMhotts have taken place downwards to the abysses, 
outwards on-fte tuifiwe, and upwanU on to the shore hinalty, 
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it M m this Laminarian rone, probably, that under the stress of 
competition between individuals and between allied species 
evolution of new forms by means of natnral selection has been 
most active Here, xt xny rate, we find, along with some of the 
most pnmitiv e of ammxls, some of the most remarkably modified 
forms, and some of the most cunous cases of minnte adaptation 
to environment Thu brings os to the subject of 

Bionomics, 

which deals with the habits and varutions of anmials, their 
modifications, and the relations of these modifications to the 
surrounding conditions of existence 

It u remarkable that the great impetus given by Darwin’s 
work to biulogicil investigation has tieen chiefly directed to 
problems of structure and development, and not so much to 
bionomics until lately Variations amongst ammals m a state of 
nature is, however, it last beginning to receive the attention it 
deserves Bateson has collected together, and classified m a 
moat usefiil liook of reference*, the numerous scattered observa 
tions on varution made by many invcstigstora, and has drawn 
from some of these cases a conelusion in regard to the du 
continuity of v irisli m which many field zoologists find it hard 
toscceiit 

Weldon and Karl Pearson have recently apphed the methods 
of statistics and m ilhematics to the study of individual variation 
Ihu methtxl of investigation, in Prof Weldon s hands, may be 
expected to yield results of great interest in regard to the 
influence of vxnxln ns in the young animal upon the chance of 
survival, xnd s> up 11 the adult characteristics of the species 
But while acknewledging the value of these methods and 
adminng the skill xnd eare with whieh they have been devised 
and applied, I must emphatically protest against the idea which 
has been suggested that only by such mathemxtical and statistical 
methods of study i in we successfully determine the influence of 
the environment on species, gauge the utility of speciflc 
characters, and throw nirther light upon the ori^n of species 
For my part I lieheve we shall ^in a truer insight into those 
mysteries whieh still involve variations and species by a study of 
the characteristic features of individuals, varieties, and sjiecies 
in a living sUle in relilion to their environment and habits The 
mode of work of the old field naturalists, supplemented by the 
apparatus and methods of the modern laboratory, is, I believe 
not only one of the most fascinating but also one of the most 
profitable fields ( f investigation for the philosophic ll rnologist 
Such studies must I e made m that modem outcome of the grow 
ing needs of our science, the Zoological Station, where marine 
animals can he kept in captivity under natural conditions, so 
that their habits may be closely observed, and where we can 
fidlow out the old precept —first, observation and reflectioii , 
then experiment 

Ihe niological stations of the present day represent, then, a 
happy union of the field work of the older naturalists with the 
laboratory work of the comparative anatomu*, histologist, and 
cmbiyolo^st They are the culmination of the " Aquanum” 
studies of Kingsley and Goose, and of the feeling m both 
Fcienufic men and amateurs, which was expresaed by Herbert 
hpencer when he said " Whoever at the seaside has not had a 
microscope and an aquanum has yet to leam what the highest 
pleasures of the sauule are ” Moreover, I feel that the 
biolugieal station has come to the rescue, at a cntical moment, 
of our laboratory worker who, without Us budthy, refreshing 
influence, u often m these latter days in peril of losmg his 
intillectuol life in the wew maze of microtome methods and 
transcendental cytology Tile old Greek myth of the Libyan 
gunt, Ant XUS, who wrestled with Hercules and regained his 
strength each time he touched his mother earth, is true at least 
of the zoologist I am lore he denves fireth vigour from every 
direct contact with hviim n^re 

In our tanks and artifi^ pools we can raproduce the Littoral 
and the Laminarun rones ( we can see the methods of feeding 
and breeduw— the two most powerful beton in influencmg on 
animal We can study minuciy, and test theories of protective 
and warning colouration 

The expbnobona given by these theones of the varied forms 
snd cokwn of ammals wrere fltst applied by such leaders in onr 
science os Bates, Wallace, and Dirwm, chiefly to insects and 
birds, but have lately been extended, by the mvestigatioiis of 
Gmid, Goistaiig, Clubb, and others, to the csss of nanne 
animals. I may mention Tsiy briefly one or two nrsmples. 
Amongst the Nudibranchiote Motlusca— fiusilior ammals around 
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moat p«rt» of our Bntuh coast*— we meet with vanous forms 
which are edible, and so fiw as we know, unprotected bjrany 
defenstve or offensive appantus Such forms are usually shaped 
<r coloured si as to resemble more or less their surroundings 
and so become inconspicuous in their natural haunts De» 
ifnimtHs at bouse ns, one of the largest and most handsome of 
< ur Bntish ■Nudibmnch* is such a case The large, branched 
lirocesses on its back and its nch purple brown and yellow 
markings t ne in so well with the masses of browm and }«.llow 
/ooiih^es and purplish red seaweeds amongst which we usually I 
find brneiroHolus that it becomes scry completely protected 
from obseraatim , and, as I know from my own expcnence the 
firactised eje of the ruturalist may fail to detect it l3nng before 
him in the tangled forests of a sh irc pool 

Other Nulilranchs, however belonging ti the genus 
for example are eoloureel in sticha Imlhant and seemingly crude 
manner that they do not tone in with any natural surroundings 
and so are always eonspicuous 1 hey are active in their habits 
and seem rether ti court obseraatim than to shun it When 
we remember that such speeies of Ee/a arc protected liy the 
numerous stinging cells in the cnidoph rous sacs placed on the 
tips of all the lorsal processes and that they do not seem tile 
eaten by other ammals we hate at once an explanation of 
their fearless halms and af their cmspicuons appearance The 
1 nllwnt cil urs are in this case rf 1 warning nature frr the 
purpose of rcndrnng the animal provided with the stingme cells 
noticeable and recognisable But it must be remembered that 
in a museum jar or in a laboratory dish nr as an illustration in 
a book or m the wall Vondron tus is quite is conspicuous and 
sinking an animal as Foht In i rdtr to interpret correctly the 
effect of their forms and colours we must see them alive and at 
home and we must txpenmenl u|»n their edibihty or otherwise 
in the tanks f our biological stations ' 

let me give yju one m >re example of a smiewhat different 
I iiid The sift unprotected mrllusc LameUarta fetspt m 
IS n t uncommonly fnind ass icialed (as Giard first |iointed rut) 
with colonies f the c imp tind Aseidian Ze//iM'/ri*M»/ ma tdatutn 
and in these cases the Lamilleusa is found to be eating the 
/tjdo Itnum and lies m a slight cavity which it has excavated 
in the Ascidian < 1 ny so as to be ah mt flush with the general 
surface The integument of the mollusc is, both in general tint 
and also in surface markings very like the Ascidian colony with 
Its scattereil aseuli rs ) ids This is clearly a good case of pro 
tectiae coliuiang Presumably the tamoUvrses escapes the 
observation of it* enemies through being mistaken for a part of 
the / fftoeUnum colony , and the / e^otltnwn being cr iwded 
like a sponge with mmute sharp painted spicule* is f sunjxwe 
avoided as inedible bv carnivorous animals, which might devour 
such things as the soR unprotected mollusc But the presence 
of the spicules evidently does not protect the Jepto hunm from 
I amelhna, so that we have if the above interpretation is 
correct, the curiouv result that the 1 smellana profits by a pro 
tective charectenstic of the I ettoelmum for which it has itself 
no respect or to put it another way the Jtpto Itmsm is pro 
tected against enemies to some extent for the benefit of the 
J amoUana which preys upon its viuils 
It IS, to my mind no suBicient objection to theories of pro 
tective and warning colouration that careful investigation may 
from time to time reveal cases where a disguiae is penetrated a 
protection frustrated an offensive device suppos^ to confer 
inedifatlity apparently imiored e must bear in mind that the 
enemies, a* well as their prey , are exjiosed to competition are 
subject to natural selection, are undetgonm evolution , that the 
pursuers and the pursued, the eater* ana the eaten, have been 
evolved toMher , and that it may lie of great advantage to be 
protected from some, even if not from all oiemie* Just as on 
fond, some animals can browse ujxin thistles whose * nemo me 
impune lacevsit spines are supjxised to confin- immunity from 
attack, so it is quite in accord with our ideas of evolution by 
means of natural selection to suppose that some marine animals 
have evolved an indifference to the noxuraa wonge or to the 
brutbog Ascidian, which are able by theu dmnnve character 
uUcs, IQie the thistle, to repel the majority of invaders 
Ahhongh weean keep and study the Littoral aqd Lammaiian 
animal* at case in our rookigical stations, it may perhaps be 
questioned how far we can reproduce m out experimental and 
observational tank* the conditions of the "Coralline’' and 
the “ Deep nuxl ” ames. One might suppose that the pressure 

. J Sse my expsrimse tt on FhIm* with NudttsrsAclu In TWnw Bstt bee 
Uvarpeol vd iv p lyo and Matdxs for Juat *6 1890 
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— which wc have no means as yet for supjilying’ — and wluch at 
30 fathoms amounts to marly roolbs on the square inch, and 
at 80 fathoms to about a^lbs , or over 2 cwl on the square 
imh would be an Lssentuii fvetc r m the life conditions or the 
inhabitants of such depths uid yet we have kept half a dosen 
spLCinirns if tato ms uaeandrem dredged from 70 to 80 
lathims olivi at the Port hrin Biological Station for several 
wteks we have had bith the red and the yellow forms of 
‘nsreedsetjon fatenata dredged from 30 to 40 fathoms m a 
healthy cindition with the p< lypes, freely expanded for an in 
definite period , an I Mr Arnold Watson has ke| t the Pilynoid 
worm, PanthaJts eeisUdt fn m the leep mud at over 5o&thoms 
ilive hcilthy and 1 uildini, its tube under observation first for 
a week at the Port h nn Stall n and then for many months at 
Sheffield mac mp natively small tank with no dejHh of water 
( onsequenlly it seems clear that, with ordinara cart almost any 
mvnnt animals frvm sueh dej tbs as are found within the Bntitn 
area iray be keH under jbservatKin and submitted to experiment 
in healthy and fairly natural c mdilions 1 he Bi ilogical Station 
with Its ranks IS m fact an arrangement whereby we bring a 
portion f the sea w ith its r icks and b ill in dv puMtk and sea 
weeds with its mhal Hints and their assxaatek, ihcir food and 
their enemies an 1 place it ft r contmuous study on our laboratory 
table Itenallrs us l carry cm the bionomiral invesligvtiuns 
1 1 which we lot k fc r information as to the methods and progress 
if cv lutton in it he centred our hopes of a comparative 
physiringy of the invertebrates — a physiology not wholly medical 
— ind hitally to the Bi ligiral Station we confidently look for 
help in conneclic n with ur e wst fishenes This brings me 1 1 
the last subject which I shall t uch upon a subject closeTy related 
b ith to Ottanot,raph\ an 1 Bi m imics and one which depends 
much f r its future ulviuice upon our Biologiial Stall ms — ttiat is 
th< suljeet f 

\( l 11 1 I I tlRF, 

r industrial Ichthy logy the scientific treatment of fishery in 
vestigati ns a subji 1 t which Irof M Intish has first in this 
c untry directe i the ittiiilion of ruolomsts ami in which he has 
been Riding us fir the last dieade by nis admirable reseurches 
What chemistry is t the aniline the alkah and some other 
uMnufaciures m mne roology is to our fishing indnstnes 
Although /cx 1 )gy has never ippealed to popular estimation as 
a directly useful sen net having industruil applications in the 
same way that Chemistry and Phjisicv have done, and con 
scquently has never had its claim* as a subject of techmeal 
education sufliciently ret igniscti , still as we in this Section are 
Well aware ur subject has many techmeal applications to the 
arts and mdustnes Biological principles dominate medicine 
and surgery Ba ten ligy brewing and many allied subjects 
art based u]»n the study if microscopic orgimsms Lconomu; 
entomology is miking its value fell in agiiculture Along all 
these and other lines there is a great future opening up before 
biology, 1 future of extended usewness ol pipular appreciaticm 
and of value to the nation —and not the least important of these 
technical apjilicBUons will I am convinced be that of rookigy 
to our fishing Industries When we nmsiiler their enormems 
annual value about eight roilhons sterling at first hand to the 
fisherman and a great deal more than that by the time the pri 
ducts reach the Dnlish jiublic when we remember the very large 
proportion of our population who make thtir living directly ir 
indirectly (as boatbuilders net nuikers. &c ) from ftie fisheries, 
and the still larger prujiortion who depend for an important 
element in their food supply upon these industries , when we 
think of what we (lay ther countries — France Holland Norway 
— for oysten massels lobsters &c which we could rear in thi 
country if our seashores and our seibrttoui were properly 
cultivated , and when we remember that fishery cultivation or 
aquunilpire is applied zoolon, we can readily realise the enor 
moos value to the nation which this direct applicatioa of our 
smeDce will one day have-iieihaps I ought rather to say, we 
can nareefy realise the extent to which sMogy may be inade 
the guiding smence of a great national industry The fioansh 
ing uellfiM induktnes of France, ffie oyster euftare at Arcachon 
and Uareiwie*, and the mussel cukute by boochots in the Bay 
of Aiguillon, show what can be done a* the result of encourage 
nent and wise asusrance from Covenmient, with emstant 


> PoUowinsnpM Rsgnsrd i exptnoMnlt loai 
wksnbv tnMroaatd be keptunnilatiM and tonb 
tanks mi^ be devued end oiuAt ta he tried at ' 

' from the Director at tbe Ptyamudi Station 
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induitry on the nirt of the people, directed by Kienbfic know 
ledge In another direction the tucceuful hatching of lat]^ 
numhera (hundreda of million) of cod and plaice by Captain 
Uanne\ig in Norway, and by the Scottish Fisheiy Board at 
Dunbar, opens up possibilities of immense practical value m 
the way of restocking our exhausted bays and fishing banks — 
(lepletM by the over trawling of the last few decades 
The demand fur the produce of our seas is very great, and 
would probably paj well for an increased supply Our choicer 
fish and sheUfiw are becoming rarer, and the market prices are 
nsing The great majority of our oysters are imported from 
k ranee Holland, and Amenca Even in mussels we are &r 
fimm being able to meet the demand In Scotland alone the 
long line fishermen use nearly a hundred millions of mussels 


Whether the wholesale introduction of the krench mcUiotl of 
mussel culture, by means of buuchots, on to our shores would 
lie a hnancial success is doubtful Material and labour are 
dearer here, and beds scars or scalps seem on the whole, lietter 
fitted to our local conditions , but as innumerable young mussels 
all round our coast penah miserably every year for want of suit 
able oluects to ittach to there can be no reasonable doubt chat 
the judicious erection of simple stakes or plain buuchots would 
serve a useful purpose, at any nte in the collection of seed, even 
if the further rearing be earned on by means of the bed system 
All such aqiiicultural pnicesses require, however in addition to 
the scientific knowled^, sufiicient capital They cannot be 
successfully earned out on a small scale When the xoologist 
h IS once shown as a lalioratory eapenment in the ruological 
station that a partu ular thing i ui lie done- that this fish tan be 
hatched or that shellfish rearetl under certain eonditions which 
promise to be an industrial success then the matter should Ik 
earned out by the (lovemment' or by capitalists on a suffiiiently 
large scale to remove the risk of results being ntiatul bv tem 
porary accident or local variation in the conditums It is eon 
trary however, to our k nglish traditions for (lovemment to help 
in such a matter and if our local Sea kishenes Committees have 
not the necessary jiowers nor the available funds, thtre remains 
a splendid opportunity for opulent landowners to erect sea fish 
hatchenes on the shores of their estates and for the nch 
merchants of our great eities to establish aijuiculture in their neigh 
Ixninng eatuanes and by so doing instruct the fUhing popula 
tion, reauacitate the declining industries, and cultivate the lurren 
shores — m all reasonable probability to their own ultimate profit 
In addition to the farming of our shores there is t great deal 
to bt done m pronHiting the fishing industnea on the inshore and 
uflshote grounds along our coast and in connect ion with such 
work the first necessity is a thorough scientific exploration of 
our British seas by means of a completely fitted dixdgtng and 
trawling expedition Such exploration can only be done in 
little luts spasmodically, by pnvatc iiiterpnic From the time 
of k dward 1 orbes it has been the delight of Bntish marine 
/ixilogists to explore, by means of dredging from yachts or hired 
vesaeis during their holidays whatever areas of the neighbouring 
seas were open to (hem Some of the greatest names in the 
roll of our ronloguts, and some of the most creditable work m 
Bntish zoology, will always bt asstKiated with dredging ei^li 
turns k orbes, Wyvnlle Thomson Carpenter Gwyn Jeflireys, 
M'lntoth, and Norman- erne can scarcely think of them without 

Hurrah for tbs dredKe wih its iron e<lg< 


Much good pioneer work in exploration has been done in the 
post by these and other naturalists and much u now being done 
locally by committees or associations— by the Dublin Royal 
Society on the West of Ireland, by the Manne Btolceical Associa 
tion at Plymcmth, by the Fishery Board m Scotland, and by the 
Liverpool Manne raokigy Committee m the InA Sra , but few 
aoologitU or zoalogical committees have the means, the opportu 
mty, the time to devote — along with their professional duties — 
to that detailed systematic survey of our wtole Bntish sea-area 


puriiaH of iBWom sad tnfnrang iCEulatimCbat * 
naaorch urtn nihatiaa pnrfWmv aiay ba iiutiiulail an 
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which IS really required Those who have not had expenence of it 
can scarcely realise how much time, energy, and money it requires 
to keep up a senes of dredging expeditions, how many delays, 
disappomtmenu, expensive aceadents and hardships thm 
are, and how often the naturalist is tempted to leave un[mfitable 

g round, which ought to be carefully worked over, for some more 
ivouted spot where he knows he can count upon good spoil 
And yet it is very necessary that the whole ground— good or bad 
though It may be from the zootogical point of view — should be 
thoroughly aurveyed, physKally and biologically, in order that 
we may know the conditions of existence whidi envuon our 
fishes, on their feeduig groimds, their spawning grounds, their 
“ nurseries, iw wherever they may he 

I he British (lovemment has done a noble piece of work which 
vnll mlound to its everlasting credit in providing fur and carry 
ing out, the CkaUtHgtr exj^tion Now that that great tn 
terpnse is completed, and that the whole scientific world is umted 
m appreciation of the resulu obtamed, it would lie a glonous 
consequence, and surely a very wise aetion in the interests of the 
natwimd fisheries, for the Government to fit out an expedition, 
in charge of two or three zoologists and fisheries experts, to 
spend a couple of jtars in explonng mire systematicdly than 
has yet been done, or can otherwise be done, our Bntish coasts 
from the loiminaruin rone down to the deep mud No one could 
he better fitted to organise and direet such an expedition than 
Dr T”hn Murra) 

Such a detailed survey of the Ixittom and the surface w iters, 
of their conditions snd their contents at all times of the year 
for a couple of yevrs would give us the kind of information we 
require lor the solution of some of the more difficult fishery 
proMems — such as the extent and causes of the wandenngs of 
our fishes, which nursenes are supplied by particular s|iawii 
ing grounds, the reason of the sudden disappearance of a fish 
such as the haddock from a locahty, and in general the history 
of our foexl fishes throughout the yetr It u creditable to our 
Government to have done the pioneer work in explonng the 
great ocean, but surely it would w at least equall) creditable tn 
them— and |ierha|>s more directly and immediately profitable, if 
they look f v some ruch return from scientific work — to explore 
our own seas and our own sea hshenes 
There is still another subject connected with the fisheries 
which the the biol >gist can do much to elucidate — I mean the 
diseases of edible animals and the effect upon roan of the sanous 
diseased conditions It is well known that the consumtHion of 
mussels taken from stagnant or impure water is sometimes fol 
lowed by severe '^mptonu of imtant poisoning which may result 
in rapid death This "musaeUing ’ is due to the presence of 
an oiganie alkaloid or ptomaine, m the liver of the mollusc, 
formed doubtless by i micro organism in the impure water It 
IS clearly of the greatest importance to determine accurately 
under wfut conditions the mussel can became infeited by the 
micro organism, in what stage it is injurious to man, and 
whether, as is supposed, steepi^ in pure water with or without 
the addition nf carbonate of soda wUl remler poisonous mussels 
fit for fo^ 

Dunng this lost year there has been an outcry, almost 
amounting to a scare, and seriously affecting the market,’ os to 
the suppooed connection between oysters taken from con 
tammatra water and typhoid fever l^is, like the mnsselluig, 
IS clearlv a case for wentific investigation, and, with my col 
league, Ifrof Boyce, I have commenced a senes of expenments 
and observations, partly at the Fort Fnn Biological Station, 
where wt have oysters hud down on different parts of the shore 
under very differmt conditions, as well as in dishes and tanks, 
and ponly at Umversity Collw, Liverpool 
Our obicet u to determine the effect of vanous conditions of 
water and bottom upon the life and health of the oyster, the 
effect of the addition of vanous impunties to the water, the con 
ditions under which the oyster beeves infected vnth the typhoid 
faaallus, and the resulting effiict upon ^ oyster, the penod 
during which the oyster remains infectious, aiiil lakly, whether 
any simple practicable measures can be taken (i) to detennme 
whether an oyster u infiKted with typhoid, and (3) to render such 
an oyster innocuous to man As Pm Bo;^ and I propose to lay 
a paper upon this subject before the Section, I shall not occult 
further Ume now by a statement of our methods and resulu 
I have probably already sufficiently indicated to you the 
extent and importance of the appbt^ons of our sdence to 
75 Doesmbor ogdur 
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|>ncticid connected with our fiihing indiutnn But 

if the /ootogut hu gient opportunities for usefolnets, he ou^t 
always to bear m mind that he has also grave responubilities in 
connection with fisheries mvestigations Much depends upon 
the results of his work Pnvate enterprise, public opmon, local 
regulatioiis, and even imperial lemlaUon, may all be afiected by 
hu decisions. He ought not %htly to come to conclusions 
upon we^faty matters I am convinced that of all the varied 
lines of rewurch m modem loology, none contains problem!, 
more inteiesting and intricate than those of luonomics, oceano 
graphy, and the fisheries, and of these three senes the problems 
connected with our fishenes are certainly not the lesst mteresting 
not the least intricate, and not the least imporUnt in their bearing 
upon the welfiue of mankind 

Appt\ni\ 

le haul on Tune aj, 1895 (see p 497) 
Oalalkia tnlermtdta 


List of bpecies taken in 
SlONOES 
Aenwra, sp 
Hahthotub^, sp 
Cluna it lata 
Suitrtlts domuncttla 
CAo/ina a ulata 
Cot IkNIERAlA 
Duorytu conftrla 
ffaltctum kalKiaum 
itertulana aiutiua 
LoMmta ar la 
ffykralliHoiua f ilcata 
Campatmlatxa terit tllala 
J afo a dmnosa 
AHlennularia ramoia 
AUyoHtum dtgtiatum 
PtrgHlarta mtraitlti 
SanedtftjoH lalena/a 
Sagitrtta sp 
Adamtt i palUata 
EtHlNODFRMAPA 

ThfOHt fusu^ 

Asteriat rnbens 
beiasUr pappo «j 
ittwhasier roseus 
PotanupuhiUus 
lalmtptt placenta 
Opkwcoma ntgxa 
O^tMhrtx Jra^xlts 
AmpMtura hxaju 
Ofkwnlypha ctltaia 
O alMa 
Eikinns phttra 
SMangus purpnreut 
AcMittctardtnm tonUUum 
Brtisopns lynfsra 
Etkinecyamus punllm 
Vbrmps 
Ntmtrlts itMiM 
Lhaloplerus, sp 
Sptrohu, sp 
Arpuld, sp 
Saiella, so 
Owettia filtformts 
Aphrodtle atuUata 
Afyna , sp 
CliusrACBA 


Baimus sp 
Cvth^cera ntjvyrr 
Aeonttaphams e&ngatus 
Artetr^ui magmtpt 
^spantuu ttnatus 
jMugaodtm 
EaepiaiH* Ikarmua 
SttmhakarapUxa 
LKhamatgitt fttficula 
Aimyx, sp 
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Muntda bantJgUa 
i taniOH tpiiiMU 
'ilfinu hytukus nutralus 
Jnoikus lorttUensti 
ffvat ctar tatui 
Xantho luhtr ulaltn 
PoilHiim pu illus 
Pupa^urus bernhardus 
/ prideanxu 
1 , tuatuusts 


Bouy/oa 

Pfh illuia certtua 
Tuhuhpcra sp 
CmM cornu ta 
Cell pera pumt osa and 
thrte or four undettr 
mined species of Lepn 
lids 

/ luitra iteurt/ront 
S mpocellaiia replant 
Cellularta Jistulo a 
Mou US( A 
Anomta epktpptum 
Otirea tdnhs 
Pt tm maxunm 
P opttcitlarn 
P Uinnui 

Alytilui modtolus 
ffu ula nucleuj 
Cardtum e kinalutn 
1 issocardtum norve. 
tj pruta tsUmdua 
SoleH pelluttdus 
lemis galhna 
lyonsta nortogua 
't roktcularta pnsmaltca 
Attarto tukata 
Modtokcria marmorata 
baxKota rugota 
CkltOH sp 
JioHlaiutm tnlalt 
hmarttmtOaJutnra 
Volnhna lavtgtia 
TurrUtUa Urtbra 
Natua odden 
Fusut anhqnut 
Aperrkau potpebcam 
Ottanius mombrattacout 
Dorn, sp 
Eoht coronata 
TVUMttaplfbtta 
Tumcata * 

AtadttOa wrgtnoa 
S^Upnt grmmlarta 
Eitgyra gbihnant 
BotryUutf sp 
B , Mf 


ShCTION O 

MBlllAMCAI K. 1 BNCB 

OppNiNt Adurfss bv L F Vrrnov Harcourt, M a , 
M Inst C E 

The Relation of Engineering to Science 
I The selection of a subject for an inaugural address, ncces 
sitated hy the honour confemd upon me of presiding oier this 
Section has been rendered jieculiarly difficult, both on account 
of the numerous able addresses diuvend in post years by my 
eminent prcdecessots in this office, and also by the circumstance 
that the branches of ingineering to nhich most of my pro 
fi-ssional life has been devoted hAic not as intimate a connection 
with mechamral science as some others Momver, whilst 
former Presidents of Section G hase frequently dealt, in their 
addresses, with the progress of those specul branches of engineer 
ing in which they have hid most practical expenence such a 
c urse in the present instance wiuld have exposed me to the 
danger if merely repeating information and reiterating opinions 
already recorded in the 7 ro eedim,s of the Institution of Civil 
bnmneers and in other publications, with reference to maritime 
and hydriulic engineering It has, accordingly, appeared to me 
that the exceptional ecasion of addressing a galhenng of 
M.ientific |ieisons an 1 1 f engineers who testify their interest m 
science by attending these meetings would be best utilised by 
c nsidenng the relali n that engineering in general and 
manume an 1 hydraulic engineering m particular Tiear to pure 
science and the means ly which progress m engineering 
» lencc might be best promoted, and its scope and utility in 
creased 

In additi m to the )fl quoted definition of eisil engines nng as 

the trl of directing the gre It sources of power in nature for 
the use anl e msenienee of man Thomas Tredgold also 
lefinel it in 1S2S as that niactieal application of the most 
important pnnciples if natural philosophy which has m a eon 
siderd le degree realised ihi anticipations of Bacon and changed 
the aspect and state f aftairs m the whole world If the in 
fluence of engineenng could lie thus described in l8a8 when 
railways and steamshqis were in iheu infancy and the electric 
tele{,raph and the \anous modem applications of electricity and 
mignetism had not r me int a existence, how far more true is it 
at the present day when the lanous branches of engineering 
hase attainel suih a roancllous deselopmtnt' Tred^ld also 
realise I at that early late that the resources of the engineer 
must be further directed so ns to cope with the injunoiis Torres 
if nature such as fl ols storms, and unsanitary c mditions, and 
I thus protect men fr m hirm as well as prom te their well being 
M reoier he foresaw the great capabilities of development 
jx sscssed by engineering and its dependence on science , for 
nc stated thit the real extent to which eisil engineering nuiy 
I be applied is limned only by the progress of science , its scope 
an 1 utility will be increaseil with eiery discos ery in philosophy, 
and Its res nirees with esery mvention m mechiiiical or cheniK^ 
art since its bounds are unlimited, and equally so must be thi 
researches of its profess >rs If the full significance of these 
statements may be aeeepted as correct, engineeis might fiiirly 
claim t > hase a right t > say, “ As engineers we are necessarily 
men of science, and n j branch of science is outside our pre 
since It might, h iwever be said that no engineer with tus 

absorbing pr ifession il as cations, would hat e the lime 1 1 acquire 
even the rudiments of the pnncipal branches of saence with 
their ever increasing detelopments, to the study of each of 
which the hfe work t f many earnest searchers into the secrets 
of nature is wholly det ited Netertlieless a few branches of 
science, such as physiology biology, and botany, appear to be 
beyond the sco^ of practical engineering, whilst a moderate 
acquaintance with some Hhers ini^t suffice for the needs of the 
enpneer, except in certain special branches, supplemented as 
It can readily he by the advice of a specialist m complicated 
cases 

Among the branches of science twoesMiry for the engineer two 
may be rwarded as of the h^est importance, namely, mathe 
mabes and^ysici,, upon which the science of engineermg mainly 
depends , and without an adequate knowledge of these, no per 
too should, be able at the present day to enter the profession of 
a civil engineer Other soienoct of consideimble though of com 
parativeiy nunor, importance to engineers in general, are 
ehemistiy, geolo^, and meteorolaQr , nut each of these assumes 
on enhadeed vtihie in special branch of engmeenng 
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Matiummtus m Atlatun !» Emgtimruig —The pre emmeot 
importMice of nwthcnatica in lelation to engineenng mny be 
occ^cd M fiiUy wte blnJi fd , >ikI a Preudeot of the Inctitution 
of Uvtl Enffinecn woald not now tell a pupil, at their lint 
interview, that he had done very well without mathematica, a 
remark made to me by a justly celebrated engineer over thirty 
years ago 


tnanguntion, geodesy, and the taped method of surveying and 
taking levds m ron^ country, known astacheometry, are based 
on tngooometry and aided hy loganthms Tacheometry, indeed, 


an inaccessible tower A proposiUon of Eucud forms the basu 
of the simplest and speediest method of setting out circular curves 
for railsrays , whilst astronomy has been reswted to for facihtat 


and also of masonry dams, roofs, floors, columns, tai other 
structures , whilst tomon, mtemal ballistics, the trajectory e£ a 
projectile, the forces of impact, and the stoppage m a railway 
tram are dynamical problems Hydrostatics and h^rodynamica 
provide the foundation of hydraulic engineering , though, owing 
to the complicated nature at the flow of water, observationf and 
expemnents have been necessary for obtaining correct formula, of 
discharge (>eometncal optics has been employed for deter 
mming the forms of the lenses for giving a parallel direction to 
the rays proceeding from the lamps of a Imhthonse, in aeowd 
ance witn the pnnciples laid down by Fresnel The theory 
of the tides, the tide tables giving the piloted tidal nse at the 
iwincipal ports, and wave motion — questions of considerable 
importance to Uie harbour engineer— depend upon mathematical 
and astronomical calculations , whilst the stability and rolling of 
ships, the lines for a vessel of least resistance in passing threwgh 
water, and the dimensioiis and form of screw propellers, to 
obtain the greatest speed with a given expenditure of power, 
have been determined by mathematical considerations aided by 
txpenroent Electrical engineering depmds very largely upon 
mathimatical and physical problems, guided by the remts of 
practical experience and the possiMbty of the commercial 
success of the first Atlantic cable, depending upon the rate of 
transmission of the signals and the loss of elwtncal intensity in 


Kelvm by the solution of a p^ml diffisrential equation {ProcetJ 
tngi Inst C £ Yol cxviu p 339) 

All branches of aj^ilied mathematics have, accordingly, been 
utilised by engineers, or, as in the case of several genem pnn 
mples and tidal caleulations, Iw mathematicians to their beiMt , 
but graphic statics will probably gradually supersede analytical 
methods for the calcolatiim of stresseh, as more mpid m opera 


certain branches, as, for instance, probabilities, the theory of 
numbers, the tracing of curves, and some of the more abstnise 
portions of the subject, may be dispensed with 

us EeMttn it EDgtnetnMg has been 
placed after mathematics, u many physiw proolems are d^er 
mined by mathematies , but in several respe^ physics, with its 
very wide scope in its relation to tlie various prop^es 
matter, u of equal importance to engineers, for there are few 
problems in engmeering m which no part is borne by (foymcal 
constderatioiis 

The surveyor avails himself of physics when heights are 
measured by the barometer, or by the temperature at which 
water bmls , and the spirit level is a ptmmal instrument adapted 
by the surveyor for levelling across land Evaporation, con 
densatwii, rim latent beat are of great importance in reprd to 
the tSamaej of ste am engines , and the expansive force oH the 
gases g ener s ted or exploded, the dimumtion of finctioo, and the 
retentras of the heat developed are essential elemenU m the 
econo ro teal working of heat ensues. Allowaiiee for expansKn 
by heat and cootraotion by cold has to be made in all huge 
Structures , and deflectioas due to changes in temperature have 


to be taken mto account The tempsratute, also, winch de 
creases with the devotion above the sea levd, and the distance 
from the equator, hmits the height to whseb railways can be 
earned without danger of blockiM by snow , whilst the tem- 
perature, by mcrsMUig about t* F with ev^ 60 fitot bdow 
the surfiice of the earth, Umits the depth at which tunnds can 
be dnven under high mountain rangM Congelation of the 
soil is employed, as will be exphuned by M Oobert, In 
excavations through water beaniig strata 

Compressed air is used by engineers for excluding the water 
from subaqueous foundations, so that excavations can be 
made and foundations laid, at considerable depths below the 
water level, with the sObm certamty as on dry land The 
compression of air, and its subsequent absorption (H heat on being 
liberated and exp^ing in a diamber, are employed for re 
fngeratuig the chambers in which meat and other perishable 
suppbes are preserved Compressed air is employed for working 
the Mnng muhinery in driving long tunnels through rock, and 
provides, at the same time, means of ventilatioa , and it also 
serves to convey parcels along pneumatK underground tubes 
Moreover, the compressed air and vacuum brakes ore the most 
efficient sterns of automatic and continuous brakes, which have 
done so much to promote safety in railway travelling, and in 
reducing the loss of time in the pulbng up of frequently stopping 
trains The production of a more pesmrt vacuum than can be 
produced bv the ordinary air pump, mq^ have been supposed 
to be merely an interesting physical result (/sums/ 01 the 
Chemical Society, June 1864) , but, in &ct, the preservation of 
the heated filamuit of carbon in the incandescent electric light 
has been rendered possible only by the fiir more perfect vacuum 
obtained by the Sprengel vacuum pump, by which the air u 
exhausted down to so low a pressure as a two hundred millionth 
of an atmosphere 

The illuminating power of different sources of light n of great 
importancL m deternumng thi distance at which the concentrated 
rays from a lighthouse can be rendered visible, as well as m 
relation to the lighting of stseels and houses and the re 
fmnmbility of the laya emitted, or the notnre of their spectrum, 
should not be disregarded, os upon this depends the power of a 
light to penetmte mist sind fog which cut off the rays at the 
vMet end of the spectrum, and have comparatively little in 
fluence on the least refiaiigible red rays (Proctemugs Inst 
C F , vol hii pp 145-148) The effect also of the CMonring 
of lights on their viubibty is of interest m determlmag the 
shades of colour to lie used for sqpnals ssul dup lights, and also 
the relative power of the lij^ts required for different colours to 
secure equai illuminating power Distmctlons of colour are 
essential in these esses , but for distinguishing lighthouses, the 
use of coloured glasses has been abandoned, on account of their 
impairing the l%ht emitted , and the denied mdication has been 
effected by varyiiw the number and duration of the flashca and 
eebpses m each lighthouse The detection of colour Mmdness 
IS of interest to engineers, u this physical infirmity mcapaci 
totes men from ocUng as engme drivers, signalmen, or navigat 
mg seamen Fhe uk of compieased oil gas enables buoys and 
bincons to give a warning or guiding l^t fbr about three 
months without reqninng attentian , and the electric light haa 
acceletated the pasaige tbrouA the Sues Canal from 314 fionn 
to ao hours, and has greatly mereased the capaaty of the canal 
for traffic by enabhw navipUion to be earned on at night The 
electric light also affords an excellent, safe, and cool light m the 
confined cabins on board sMp, in the headings of long tunnels, 
and m the working chombcia filled with compressed ahr used for 
smking subaqueous foandaUont 

Acoustics might seem to have httle relation to engineenng j 
but the soundness of the wheels of a train are teMed by the 
noise they give when strode with a hammer , wanuiM notei are 
emitted by nulwmy and steamship whistlas, the fariwsn on 
board ship, and the whittling and bell fanm employed for 
markiim shoals or the navigable channel , whibt the strOung of 
bells, the blast of steam and the explocMn of comprosed 
gun cotton cartndges and roeketi Indicate the position of 
bouses in foggy weather' The most powerful sounds that can 


NO. 1351, VOL. 52] 


range as compared with , tot, under or^Unoiy coadibons, 
the most powetfol siren ceases to be audible at a distance of sue 
or seven miles , whilst the tienemiiaion of sound is very nrndi 
affected by the wind and the c^odttian of the atmosphere It 
seeme pdeafble that toed detonatMoa at short mtervaU may bo 
moreieadily heard than the eontfamous blast of a steam tmaipat. 
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Electnesl cngueemig u voy mtmwieiy connected with 
piqrwci, fei It really u the apphoOum of eiectncitv to mdustnal 
putpoa w The very cloie relation between electneity and 
magnetitini dlic o vered by Oented in iSao, and fiutber eatab 
luhed by the remadcabte naeaichei of Faraday, hae led to the 
pieeent eyetem of generatne electricity by the relative move 
ment of coded coodnetora and electro magneta, in dynamo 
electne machinea worked by a ateam engine or other motive 
power The eleetneal current thus general can be tranamitted 
to a distance wi& little loss of energy , and it can either be used 
duectly for lighbfC I7 arc or incandescent lamps, or be recon 
votted into mechanical power by the intervenUon another 
dynamo Electricity is also emidoyed for the simnltaneoua 
finiv of a senes of mines, at a safe dikancefrom the ate of the 
expfosion 

The convertibdity of heat and eneigy, indicated by Mayer, 
forms the basu m thermodynamics, and the mechanical 
equivalent of heat, a phiwcal problem of the highest mterest, 
deteimmed by Joule m I&t3, furnishes a measure of the amount 
of work that can be pasaUy obtained by a given expenditure of 
heat in heat engmes 

The above summary indicates how the dtscovenes of phyuck 
are appU^ to many branches of engineerr^ , and a knowledge 
of the laws of phyi^ and of the results oTifoysical researches, 
appears, therdbre, essential for the suoeessfiil prosecution of 
engineering works. The very intimate relation of mechanical 
saeDce to mathematict and physics, and the indebtedness of 
n of science outnide the ranks of their own pro 


Prof WUlis, Prof Walker, and Lord Rosse 

Cktmutry m ktlahtH U Engtnttnng — Gas making u m 
reality a chemical operation on a laige scale, consisung in the 
destructive distillation of coal, the purification and collection of 
the resulting carbuietted hydrogen, and the separation and 
utilmtion m the residual products Chemistry, according^, 
holds a very important {dace in the requirements of the gas 
engmeer 

The manu&cture of iron, steel, and other metals, and the 
formation of alloys, are essentially chemical operations , and the 
Bessemer and Gllchnst (xoceases, by which steel is (trodufed in 
lai« quantities directly from cast iron, by eluninating a poruon 
of uie carbon contained ra it, and also the mjunous Impurities, 
silicon and pho<|>borus, m plaM of the former costly and circuitous 
method of removing the carbon from cast iron to form wrought 
in», and then combining a smaller profioition of carbon tnth 
the wrou^t iron to form steel, are based on defimte chemical 
changes, and n e cessitat e d chemical knowledge for their develop 
ment 

Chemical analysis is needed for determining the punty of a 
su|>ply of water, or the nature and extent of its oontanunation , 
anu Dr Clarke s process frir softening hard water, ^ the ad^ 
tirm of lime water, depends u{xm a chemical reaction The 
methods, also, of poniylng water by filtration, shaking up with 


Cements and mmtais depend for their strength and tenacity. 


the chemical changes which occur The value of Portland 
cement requires to be tested quite as much by a chemical 
analysis of iu conmonent pans u by the direct tetiaile strength 
of itt bsiquettes , for an apparently strong cement may contain 
the elements of its own disruption, in a moderate proportKxi of 
magnesia or m an excess Ume The cheeaical cha^ which 
has been found to ooeur in the Portland cement of very porous 
concrete exposed to the percolation of sea water under consider 
able pressure, by the substitotioo of the magnesia m sea water 
for the lime m the cement, if proved to take place even slowly 
I, would rendsf the duration of the 
___jted with Portland cement very pre 
te the abandonmmu of ttus very convenient 
matenal by the maritime engineer 
Exidasivcs, whicb have rendered such impertant aamees to 
engine in the dbostrocdoti of works threiigh rock and the 

blaking of reefii under water, as well as (be purposes 

^ ddbnee, form an important branch of dieinieal 

-inuptteo ar 

a gaiatly c 
.andbythi 
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The uses 0/ gan‘«otten as sn explosive eamt, tboo^ not for 
eutts, have been gamtly extended by the fovemkmtwm of Sir 
nadlKiek Abd, and by the discovery that it caiiM dptonated. 


when wet and unconfined, by fulminate of metenry, udulit 


likely, by itt application to fireaima, to produce important modi 
ficationa m the conditions of wsrfrM. The progrem achieved 
by chcmiits m other forms of exploBves has bem marked by 
their sttCGcssive mtrodnction for blasting m huge migineeriiig 
works. Thus the removal of the rock m dnving the Mont 
Cenis timnd, in 1857 71, wu effected by ordinary blMtiiM 
powder , whdst the excavatum of the longer St Oothard tonn^ 
In 1873-83, was accomplished by the more efficient explosive 
dynamite {Prtcttdmgs /ntt C ^ , vol xcv p 366) Moreover, 
the ^fiist great blast for removing the poitian of Hallett's Reef 
which obstructed the approach to Hew York Harbour, was 
effected msmiy by dynamite, together with vulcan powder and 
rendrock, m 1876 , whereas the far larger Flood Rock, m mid 
channel, was shattered in 1885 by rackarock, a mixture of potaa 
nnm chlorate and nitrobenim, and a much cheaper and a more 
efficient explosive underwater than (dynamite (Aiuf, tul xcv 
m 367-370) RacVaiock IS one of the senes of safety explosives 
first investigated by Dr Sprengel m 1870, which, consisting of a 
solid and a liquid, is safely and easily mued for use , and these 
m a teri a ls ,' being hiurmlem prevwusly to theu admixtUK, can be 
stored m large quantities without rtik Chtmual 

SMuty, August 1873) The cost ahio of this large blast 
was greatly reduced by the sympathetM ex{>Iasion of the bulk of 
the cartndges by the aetonation of a senes of pnniary exploders, 
placed at uiterv^ along the gallenes and fired simultaneously 
by electricity from the shore 
The uol ' " 

and the d „ 

commercial manure ate chemicu proeesaes The disposal of 
seirage by irrmtion is a branch of agriculture , and the innocuous 
character of the efSuent fluid, diiclmrged into the nearest stream 
or nver, has to be ascensmed by chmical analysis Chemists 
have the opportunity of benefiting the community, and at the 
same tune acqmnng a fonune, by discovenng an economical and 
efScient (nocess for converting sewage on a Urge scale into a 
profiubie saleable manure, so that inland towns may not have to 
dispose of then sesrage at a lota, and that towna situated on 
tidal estuanea or the sea coast may no loi^r discharge thar 
sewage into the sea but distnbute u producti^Iy on the land 
The purifying of the atmosphere from smoke, rendered 11 
creasingly expedient b; '* ' ' ' . 

— . r dense ft 

lUgbly CO , 

stiU asrait the combined efforts of chemuts snd engineers 

KeUtium t 9 Engttmrtng —A knowledm of the 


so^t^^ stmU of the earth it important ftir all unleiground 

■ ‘ ’ il for the success of mining operations. 

able m directing the search for coal, iron 

metals , and the existence of faults or other 

duturfaances may greatly modify the conditions The \alue of 
geolon to the ewneer is not, however, confined to the extrac 
tion of mmetaU, for it extend^ more or less to all works gomg 
b^w the sorUce 

The srater supply of a district, in the absence of a suitable 
nver or stream, is dependent on the configuration and geology 
of the distnct , and the spread of London before the extension 
of sratenvorks, u pointed out by Prof rrestwu.h, had to be 
confined to the lumts of tho gravel subsoil, in which shallow 
wells nve access to the water arrested ^the stratum of under 
tying London cUy Thi smking also ofdecp srells for a supply 
of snUer, and the depth to whm thw should be earned, ore 
determued by the nature of the fomiatlon, the position of fiiults, 
and the sUuatwn of the outcrop of the water beartng stratum 
A geotogical examination, eSonover of a ute proposed for a 
r ese rvoir, to be formed 1^ a reservmr dam acrosa« valley, has 
to be made to ascertain the absence of fissures and the soundness 
of the foundation for the dam 

Id the dnvug (rf long tunnsls, the nature and hardness of the 


strata tbeu dip, the prospecta of i^ps, and the posuUhty of 
the iafioa of la^ vedumea of water, are geological con 
sideraftons svhich affect the dstkna and the estimates of o 


The ekcavations also of lorm nul«ray cutungs and ship canaU 
are consuletably affected botfeas legarda theu side slopes and 
coat, fa|r tiM nature and condition of the strata traserked 

m t» Emu$tirtttf —The maximum 

praason that soay be exerted by the wind has to be allowed for 
m fatenlaritig the struns which toofiK bridges, and other stme* 
tDrasartlUliletobave to bear in exposed utuatlons, snd eon- 
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tmuous records of anemometers for long periods are required for 
determmiriK thu pressure The force of the wind also, and the 
directum, miration, and period of occurrence of se\ere ^es, are 
important to the mantime engineer for estimating the effect of 
the waves m any special locality, for determining the quarter 
from which shelter u needed, and for ascertnimng the seuims 
most suitable for the execution of harbour works the repair of 
damages and the carrying ont of foundations of lighthouses and 
lieacons on exposed rocks The harbour engineer must, mdeed, 
of necessity be somewhat of a meteorologist, for the changes m 
the w ind and weather, the oscillations of the barometer, and 
the signs of an approaching storm are indications to him of 
approaching danger to his works which he has to guerd against , 
for the sea u an insidious enemy which soon discovers any weak 
spot and may in a few hours destroy the woik of months 
rontinnous records of rainfall, as collected reguUrly by Mr 
Symons from numerous stati ms in the United Kingdom, are 
extremely valuable to engineers for calculating the probable 
sverage yield of water fr im a given catchment aiea the greatest 
md least discharges of a nver or stream, the sire of drainsge 
channel needed to secure a low lying area frr m floods and the 
amount of water available for storage or irrigation in a h)t, and 
distru-t The loss i f water by evapontion at different periods I 
of the year, and under different conditions of soil and climate, 
the effect of i>ercolation m reducing evaporation and the 
influence of forests and vegetation in increasing the available 
nunfill, while equalising the flow of streams are subjects of 
equal mterest to hjdraulic engineers and meteorologists 

Countries penidicall) visited by hurricanes, cj clones, or 
euthquakes, necessitate special precautions and special designs 
for struetures and every additional information as to the force 
and extent of these visitations of nature is if value in enabbng 
engineers to provide more effeetually against their ravamn 
fietu/ts omftrrfd by Etigin ers u/ou Eut e ’taeti t 1 ngineer 

ing IS generally concerned in the applicati m of the researches of 
science for the lienefit > f mankind and nut in the extension of 
the domain of jure science whith necessitatis greater concen 
tration of attention and study than the engineer in practice is 
able to devote to it h n|,ineers however, though never able to 
repay the ever increasing dell of gratitude whiih they owe to 
post and present investigators of science except in rendering 
these abstrait researches of practical utility, have nevertheless 
been able ineKientally to promote the prog^ of science Thus 
mechanical science by the e nstruction u? calculating machines 
the I lailimeter, integrating machines the tide predict ir and 
tidal harmonic analyser of Lord Kelvin the self registermg tide 
gauge, and various other instruments, has hghteiied the labours 
of mathematicians whilst excavations for works and borings 
have assisted the investigati ns of geologists The mechanic^ 
genius of I Old Kosse led m unly 1 1 the success of the gigantic 
telescope, which has revealed si many secrets of the heavens 
and the rapidity of 1 icom ition due to the labours of engineers, 
has greatly feeditated astrm inicol observations and physical 
discoveries besides promoting the concourse of scientific men 
and the diffusion of knowledge 1 leancal engineering, more 
over is s I cl isety allied to electrical physics that the develop 
ment of the one necessarily i romotes the progress of the other 
The observations also cunduetid by hydraubc and mantime 
engineers in the course of their practice aid m extending the 
statistics upon which the science c f meteorology is based 
LHgtneeniti as au Expcrmuntal inwiu -Kngineenng, so 
far as It IS ba^ on mathematics is an exact saence, and the 
strains due to givoi loads on a structure can be accurately 
determined but the strength f the materials employed has to 
he ascertained before any structure can be properly designed 
Accordingly^ the resistance of matenals to tension, compression, 
and flexure, has to Ix, tested md tbeir limit of elastiaty and 
breaking weight determined 1 hus, previously to the construe 
turn, by Kubert Stephenson rf the Britannia luUilar Bridge, 
the first wrought viui girder bridge of huge span erectM, 
numerous experiments on vxnous forms of wroimht iron were 
earned out by that eminent mathematician and mechaniCBUi 
Eaton Hodgkinson, who had previouslv indicated the proper 
theoreticat fonn for cast non girders, and to whom the success 
of the bn^ across the Meniu Straits was m great measure due 
(“The Bntannie and Conway Tubular Bridges,’ Edwin (^rk, 
vol 1 p 83) Besides the numerous tests always now made ^ 
the mafeWMis employed during the progress of any li^ 
engmeenog work, railway bridge are also sufoected to severe 
test loads befora being opened for pulfoc traffic, by which the 
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safety of the structures and their ngidity, as measured by the 
amount of deflection, are oscertamed, serving as a guide for 
subsequent designs 

Numberless exiienments have been made on the flow tA water 
m open channels, over weirs, through orifices, end along pipes , 
and the influences of the nature of the bed, the slope, d^h, 
and siie of channel have been mvesti^ted 1^ various 
hydraulicians Mr Thomas Stevenson measured the force of 
waves at some places on the Scotch coast (' The Design and 
Construction of Harbours Thomas Stevenson, ^ ^ pp 
53 56) Prof Usbome Reynolds has exammed the laws of 
tidal fl >w m a model of the inner estuary of the Mersey, and in 
specutlly shaped cxivdnmental models (“British Anociation 
Reports f r 1889, 1890, and 1891) and I have found it 
possible in smdl workmg models of the Mersey and Seme, 
not merely to reproduce the configuration of the bed of the 
estuary out to sea, but also t j observe the effects of difliient 
forms of training works in modifyi^ sandy estuaries ‘ 
Mr William brouue after his retirement from active practice, 
devoted his tbiliues to expenments on the motion and renstance 
of ships m watei which rave proved of mestimable value to 
the naval architeet and which formed the subject of hu 
presidential a 1 Iress to this Section in 1875 

hlectncal cngiiietnng is specially adapted for experimental 
investigati n and in this branch theoiy and practice are so 
closely alhe I thil some of the most emment exponents of the 
theory of the subject such as Lord Kelvin and Dr Ilopkinson, 
have dev el ped their theories into practical results In must 
other brinchcs the investigat ir is generally distinct firom the 
engineer in Kr(,e j ractice , but it may be safely said that an 
abk. investi|,at >1 and geneialiser m eiqpnecnng science, as, for 
instance the lUe I rof Kankme, accomplishes work of mote 
value n the jrofession at large than the practical engmeir, 
wh in the wirlds estimalim appears the more successful 


h very 1 ranch of cn(.ineering science is more or less capable of 
1 iingadvanrel ly expenmental investigations and when it is 
home in mm 1 thit the force of waves, the ebb and flow of tules 
s the uiAuences ■ f Iraimog works in estuaries, and the 

if ships at sea have lieen subjected to expenmental 

research it xipeiis impossible ti assign a limit to the range 
of expenments as 1 means of extending tngineenim knowledge 
I r iblems ( f c nsiderable mterest, which can only be solved oy 
cxjienminls or 1 y t imjirehensive generalisations from a number 
of examples must frequently present themselves to engineers in 
the c uise f their practice, as they have t> myself and 
engineers w iil 1 render a great service to the profession if they 
w luld follow up the Imes of investigation thus suggested to them, 
in the true spirit f siientihe inquiry 
lailatt i/Wvii durtoNsgU taf % tenitjic CtHsukraitOHf — 
Before the amount and distnlmtion of the stresses in structures 
sre thoroughly understood a disjjosition was naturally evinced 
trr on the side f excessive strength , and the matenals in the 
nous parts i f the structure were not suitably proportioned to 
e load U be borne, resulting in a waste of materials and too 
n expenUturc on the works Thus some of the early 
ry leseivi ir dams m bjiam exhibit an excessive thick 




1 the 
idges 

squired for stabihty, and 


day pum 
«s, the o 


1 not properly dutnbuted 

icd ixpmence, and dictated b 

tended to nuke the engineers of ti 
Tosite course and under these 
culation of the strains, the exact strength of the materials, 
1 a street appreewbon of the phystcal laws affecting the 
draips become of the utmost importance 
Ine failures of many bridges may be explomed Ire erron in 
desip, defects in construction, or by economy carrM beyond 
the umits of safety m pudung forward railways in undeveloped 
countries , but other fiulnres are attnbutalde to a disKgnrd or 
underesbmabon of the mfluence of physical o 
IS due to uni 


of the bridge, and was inadcquat^ proved against by the 
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small tnuisveise width of the piers in proportion to their height, 
whl^ were further weaken^ fay faad workmanship m the 
tmcuig of thmr oolumns. The bursting of the Bouzey masonry 
dam in France this year must be attrUiuted to an inadequate 
thickness at part of the cross section, producing a tensional 
sttam on the inner face with the reservoir full, aided fav the 
instabihty resulting from a fissured foundation The overthrow 
of t^ outer arms of the Madras breakwaters, duimg a cyclone 
in iKl, may be traced to an inadequate estimate of the forct. of 
the waves in a storm, in deep water, and with a great fetch 
acroH the Indian Ocean, beating agsinst the portions of the 
breakwaters directly faang thtir course , for these ouUr 
portions, running nearly parallel to the coast line, 
were not made any stronger than the inner portions 
idaced at right angles to the short and the direction of the waves 
and situated for the most part in shallower water The erosi n 
of the bed of the (langes Canal on the first admission of the 
water, necessitating the erection if wtirs at intervals to cheik the 
current, resulted from an error in the calculated discharge of the 
channel snth the given inclination and the consequent undue 
velocity of the stream, producing seour The failure of the jetty 
works at the outlet of the Khone to effect any pernunent 
deepening of the channel over the bar was due to the unsuit 
able direction mven to the outlet channel in view of the physical 
conditions of the site and the concentration >f all the discharge 
and consequently all the alluvium earned down, uito a single 
mouth whmbv the rile of deuc^l in front of this outlet has 
been consideraidy increased The excessiie tost, and ctiise 
({uent stoppage, of the Panama Canal works though due t > a 
vanety of causes, must be partly attnl uletl to want of due an 
sideratiun of the strata to be excaiated for a cutting of 300 feet 
in depth, which may be possible in rrek, becomes impracticiMe 
when a considerable portion has 1 1 be executal in lery 
treacherous clay 

Occasionally failures of works may be attnbuted to tseej 
tional causes or peculiarly unfavourable conditions but in most 
cases, as in the instances given above, they are the result of 
errors or deficiencies in design, which might have licen avcidal 
by a more correct appreciation f the physical ciniiti ns 
involved 

Saent^c Thitiniig af FupH er In most professions ore 
limmary traimng in those branches ( f knowled^ calculated to 
fit a student for the exercise if his pr fission is consisted indis 
pensahly necessary and examinations to test the prohcienry f 
candidates have to be jiassed as a necessary qualificati n fir 
admission into the Army Navy, Church Civil berv ire and both 
branches of the law Sjiecial tan is taken in seainng an 
adequate preliminary training in the rase of persons towh in the 
health of individuals istobeentnisted not merely by experienre 
in hospitals but also by examinations in those Inanches 1 f 
science and practice relating to medicine and surgery liefore 
the medical student can bi^me n qualified pmetitioner If 
so much caution is exercisal in protecting individuals from I eini, 
attended by doctors possessing insufhaent knowledge of the 
rudiments of their profession, how much more necessary should 
It be to ensure that engineers are similarly qualified, to whom 
the safety and well being of the community, as well as Urge 
responrilnhties in regai^ to expenditure, ore liaW t> be 
entrusted 1 The duty of the engineer is to apply the resources of 
nature and science to the material benefit and jinigress of 
mankind , and it, therefore, seems irrational that no gnamntee 
should be {vovided that persons before becoming engineers 
should acquire some knowledge of natural laws, and of thi 
jmnajdes of those sciences which form the basis of engmienng 
The Institution of Civil P i^neers hrs, indeed, of recent ytars 
reqmted some evidence of young rain having received a good 
education befiire their admiwn into the student clam but soim. 
of the examinations accepted os sufficiint for studentship, such os 
a degree in any BntiA umversity aflord no certainty in them 
selves that the persons who have passed them possess any of the 
qudifications requisite for snei^eer and it is quite unnecessary 
to become a student of the Inatitution m order to become on 
engineer The Council of the Institution has no doulii been 
hitherto deterred from proposing the establtehment of an 
euminatMm m mathematics and natural science, a# a necessary 
preliminary to becoming an enmneer, by the remembrance that 
some of the moat dlsunipusliea engmeera of early days m this 
country were self laujf^t men , but unce thoee days engineering 
and the seieiiccs upon which it u baaed have made marvelloas 
advaneet j and m view of these developments, and the excellent 
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theoretical training given to foreign engineers it is essential that 
British engmeers if they denre to retom their |>resent positKin m 
the world, should arrange that the recruits to their proftssion 
may be amply qualified at their entrance in theoretical know 
led^, m order to preserve the standard attained, and to 
be in a position to -ichieve further progress No amount 
of preliminary training will indeed, necesmnly secure 
the suceess of an enginetr any more than the greatest pro 
fictency srould be cert-un to lead the medical student to renowm 
as a jMysKian or surgeon , but other conditions being equal, 
It wiu grtally promote his prospects of advancement in hu 
imfesiion, and his utility to his colleagues and the public 
The engineers of the pewt achieved great result! in the 
then early dawn of mginienng knowledge by sound common 
stnsc, a ready grasp of hrsl pnnaples and of the essential pointt 
of a quest! >n, capacity f r nqninng knowledge, power of 
mansging men and impressing them with confidence, and 
shrewdness in selecting c mpetent assistants Ihese some 
qualities arc still neeilecl f >r suecess m the present day, coupled 
with sn opportunity of exhibiting them , but far moreknrwledm 
of mathematics and ither sciencea la requireil now, owing to the 
enormous advances cfiectcd if the prugrw of engineering science 
IS to be maintainal h ven thoun in some bn^hes, engineers 
in large practice may not have the time, or retain the requisite 
facility, tor solving intricate mathematical problems they stiould 
be alile readily to conqrchend the full bearing of the principles 
presented ind lu un Icrstand the nature of the solutions mt before 
them which nothing but the scientific fiiculty implanted by early 
training m mathematics and physics can ailajuately secure 

A quahfjing exsniinati in for enmneers would usefully stop 
persons at the outset from entenng the profession, who failed to 
evince the possessi in f the requisite preliminary knowledge it 
would indieste b> the subjects selected the kind of trsining 
iKst calculated to fit a person to become a useful ei^neer and 
■I would protect the jullic, as far as pncticable, mm the in 
Junes or wiste of money th it might result from the mistakes of 
ill qualified enginiers 

Sf emit mt, m EngtHeenni, Some branches of engineering 
hive f>r a long time lieen kept distinct from others such as the 
constructi in if stesm engines locomotives, and manne engmes, 
shipbuilding heavy vrdnance, hydraulic machinery, and other 
purely mecnanicsl works one or more of which have been 
treated ss specialities by certain firms and also gas lighting, 
and m ire recentl) elertnc lighting In the department how 
ever of civil engineenng in its narrower signihcation as distin 
guished fr ni mechiniiil cngineeniu en{,inceTs of former 
times were regarde 1 as cqualfy qnabl^ to undertake any of 
the branches f pill lie works , and thi same engineer ought 
be enlnistiil with the exicution of roods, railwrays, canals, har 
blurs, docks, seweraj,e works, and waterworks while even 
steamships were n I evciuded from the calegoiy in Brunei s 
practice Iht en|,iniir it today, indeed would be lacking 
that important factor for success, common sense if he declined 
to execute sn> class c f w irks which he might lx. asked to under 
tokc ind X vanety if w rks is very usefol to the engineer in 
enlarging his views and esperiemx, as well os in extending the 
range of his nraclice The tendency however, now in 
engineenng, as In medicine is for the engineer s pnctice to be 
conhned to the special I ranch in which he had had most 
expenence , a result which cannot fail to be lieneficuil to the 
imblic, and cakulsted to promote the progress of each branch 
The powers of the human mind are too himted and hfe is too 
short, for engmeers 1 1 be able to acquire, m the present day, 
equal proficiency in the theory and practice of the several 
branches of engineering science with their ever widening scope 
and development , and as in the domam of shstract science, 
general progress will be best achieved in engmeennmscience by 
the conoentration of the energies of engineers in the advancement 
of thew special bne of practice 

Valiu af Cemgrftset on ^pactnl BroMchtf^ EngtHttrtng — 
The acope nf engineering science la extending so fisM that it u 
impoxsiwe for the Institution of Qvil Engineers, which, as the 
parent society, embraces every branch within its range of 
sub^ecui; to pve more than a very hrnited Ume for the con 
stdmtion and discussion of papen relating to the non 
medianiqpl brandies of the proAssion oompnaed m public 
works Medwracal, electrical, and gas engineers have special 
societies of iMur own for advanemg thmr knowledge and 
pubdahutg thefr views and expenence, while shanng equally 
With the other branehes m the benefits of the older Institution. 
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Congresses acrordmgly afford a valuable opportunity for 
railwey, lijdraulic, and sanitary engincera of esprcaamg 
thtir TitWb, and enlarging Iheir experience by consultation 
and discussion with engineera of sanous countries My 
ex)ierience of the su mantime, inland navigation, and water 
works international congresses I have attend^ in I ngland and 
ibrond has consinced me of the very great value of such 
meetings m collecting information, comparing views, and 
obtaining some knowledge of foreign works and methods , whilst 
the acquaintances formed with some of the most celebrated 
foreign engineers, afford opportunities of gaming further infor 
mation about works abroad, and deriving expenence from their 
l>rogress and results 

I lUratun Lvwvcrs have lieen defined as per 
suns who do not possess a knowledge of law, Imt who know 
where to find the law which they may require It may be hoped 
that a similar definition is not applicable to engineers , but with 
the rapid increase of engineermg 'iterature, it is most desirable 
that engineers should be able readily to refer to the information 
on any special subject, or descriptions of any executed works, 
which may hive been published Much valuable matter, how 
ever, is buried m the proceedings of engineenng and scientific 
societies, and in various jwblications , and ollen a considerable 
amount sf ume is expendetl in ffuitless search This great waste of 
time and energy, ind the loss of available informalion involved, 
led me a few years ago to suggest that a catalogue of engmeenng 
bterature ought to Ik made, arranging the lists of puhlications 
relating to the several branches under separate headings There 
IS a pmisibilit} that this arduous and costly task may be partially 
■ueomplished m separate volumes , and, at any rate, the first 
step has been effected by the publication, undtr the auspices of 
the Pans Inland Ivavigation Congress of 1893, of a catalogue of 
the publiextiuns on uilind navigation A start has also been 
nivdc in 1 rmce, Italy, and 1 ngland, towards the preparation of 
a kimdtr catalogue on mtnttme works, whuh it may he hoped 
means one ilaj will be found to publish on the meeting of some 
future congress Engineers who have searched, even in the 
best libnnes for ihc nulilisheil information on any special sub 
jeet, will appreciate what a gre-vt IxKin an engineenng subject 
catalogue would lie to the profession, and indirectly to the 
public at large 

The (xxasKinsI publication of comprehensive books on specuil 
branches of engineenng, and concise papers on special subjects 
b> competent authonties, are extremely valuable m odvatieme 
and systematising engineering knowledge, but the time and 
trouble involved in the preparation of such publications must 
like the organising of con^ses, be regarded os a duty performed 
in the interests or the jirofession and science, and not as affording 
a prusjKct t f iny imunuiry lienefit 

Caw Kemaikt — In this addreai I have endeavoured, 

though very imperfectly, to indicate how engineenng consists in 
the application of natural lawrs and the researches of aaence for 
the lienefit and advancement of mankind, and to point out that 
increased knowledge will lie constantly needed to keeppux with, 
and to carry on, the progress that Im been made The great 
advantages provided liy engmeermg works in fonlilating com 
muniiatinns and intercourse, and consequently the difinsion of 
knowledge in increasing trade, in extending civilisation to 
remote regions, in multi|i[ymg the comforts of life, and affording 
enlgrf^ {lOssibilitits of enjoyment and change of scene, may be 
regarded m amply acknowledged , but the more gradual and 
less obvnnis, thou|^ not less important, benefits effected ^ 
engineering works ate not so fully realised 

A comparison of engineermg with the other chief bimnch of 
ajmbed science, medicine, exhibits some similanties and 
differences In both proleauons, the discoveries of science are 
utilisevl on behalf of mankind , but whilst physicians ^vote 
themselves mainly to individuals, engineers are concerned m 
promotiiw the well being of the community at large Persons 
relnctantly consult doctors when they are attacked ^ disease, or 
incapacitxtevi by an accident , but they eagerly resort for enjoy 
ment to railways, steamdiijo, mountain tiamwajrs, piers, great 
wheels, and Fiffel towers , and they frequently avail themselves 
of the 'hieans of cheap and easy locomotion to eomdete their 
restorauon to health tn change of air and climate Phystcians 
try to cure people when they are ill whereas engmeen en 
deavout, by good water supply and efikient diminage, to mam 
lam th^ m health . and in thu respect, the evident resulta of 
medical tkill are far more readily realised than the invinble, 
though more wideigiread, preventive benefiu of engineering 
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works Statistics alone can reveal the silent operations of 
sanitaiy work , and probably no better evidence ctmld be given 
of the inestimable value of good water and proper drainage on 
the health of the population of large towns, when aided Iw the 
progress of medieid science, than the case of London, wneie, 
towards the close of the last century, the death rate exceeded 
the birth rate, and the numbers were only kept up by constant 
immipations , whereas now, in spite of the vast increase of the 
population and the progressive absorption of the adjacent 
country into the ever widening circle of houses, the number of 
birlhs exceed the deaths by nearly nine hundred a week 

In engmeenng, aa in pure science, it u impossible to stand 
still . and engineers reouire to be ever learning, ever seeking, to 
apprecuite more folly the hws of nature and the revelations of 
science, ever endeavounng to perfect their methods by the light 
of fresh discoveries, and ever stming to make post expenence 
and a wider knowledge stepping stones to greater achievements 
Engineers have a noble vocation, and should aim at attaining a 
lofty ideal , and, in the spint of the celebrated scientific dis 
roverers of the past, such av (lalileo, Newton, I aplace, Caven 
dish, I yell, and 1 araday, should regard their profession, not su 
much as an opportunity of gaining a pccunuiry reward, as a 
meana of advancing knowledge, hedth, and prospenty 
The remarkable triumphs of enginecnim have iieen due to the 
patient and long continued researches of uiccessive generations 
of matbemxtiLians, physicists, ind other scientific investigators , 
ard It IS by Ihe ulilisalion of these stores of knawled^ and 
experience lhal engineers have acquired renown A higher 
tribute of gratitude sliould perhaps be paid to the noble hand 1 f 
scientific investigators who in pursuit of knowledge for its own 
sake, have rendered possible the achievements of engmeenng, 
than to Ihnst who have made use of their discoveriM for the 
attainment of prvetieal benefits , but they must both be regarded 
os CO workers in the promotion of the welfare of mankind The 
advancement of saence develops the mtellectual faculties of 
nations, and enlarges their range , whilst the resulting progress 
in engineenng increases their material comforts and prospentv 
If men of science, by closer intercourse with engineers, could 
lealise more fully the practical capabiliiics of their researches, 
and engineers, by a mure complete scientific training, could gain 
a clearer insight into the scientific aspect of their profestion, 
both might be able to co operate more thoroughly m developing 
the resources of nature, and m funhenng the intclleeiiial and 
roatcnal progress of the human race 


AMERICAN ASSOCIATION FOR THE 
ADVANCEMENT OF SCIENCE 

SHOM) SPKIMHEID Mcsiixe 
'THE fort) fourth meeting of the Amencan Association for the 
Advancement of Science wes held at Springfield, Mass , 
August 39 to September 4, being the second meeting held at that 
uty , the first was in 1859 

In the early history ofthe Aasuciation frequent meetings were 
held in New England, but fifteen years have passed since the 
last prtxedmg New I ngland meeting, held at Boston T^e 
social and intellectual life of all New England aties ranks high, 
and Ihe Association found a moat apprecutive and hospttMle 
community 

A copy of the addreos of the retiring President, Dr Daniel 
f» Bnnion, on ‘ The Aims of Anthropdogy," has idready been 
Nati ri It wax a matter for regret that the author 
was unable to attend and read it personally 

The vice presidemial addresses were not quite so many as 
usual, owing to the resignation of Profo Holden and Jordan as 


t^ continental raUroods bod reduced fates tufliciemly The 
sddreaKS delivered were In W L Stevens, on ‘•Recent Pro^ 
m Optics ’ t William McMurtne, on “The Relation oT the 
Industries to the Advancement of Oienueal Setence " j WUhem 
Mnt, on “The Relabon of Etmmeenng to Optics’’) J 
Hotchkiis, cm “ The Geological Survey of Vuglma, 1835-1841 
Its Hit^ and Influence m the Advancement of ^ogic 
» J 9 , Arthur, on “ The Development of Vq[ehm 
Phyamlogy*) F H Cnditng, on “ The Arrow ” t and B. E 
Peracw, on "The Provulentlal Fanction of Oovenunent n 
Relatioa to Natural Resources ” 
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One of the first and most important matleri of bunnevi pre 
sented wa^ in reference to the proposed meeting of the British 
Association m Toronto in 1897 The wnter offered a resolution 
coiduilly inviting the Association m case they deade to accept 
the mutations alread) sent them from Toronto to hold the 
meeting there, to attend our meeting also as our guesta and rc 
<iuesting them to send early notice of the time of meeting to 
the ] ermanent Secretary of our Assocuition, that ample time 
may U had 1 1 make suitable arran{,ements, and to renew the 
^ughtful memories of th«. Philadelphia meeting in 1884 This 
UBS referred to the Permanent Secretary uith power 

Should the Association comr. to America as proposerl it 
beems probsble that the long deferred San Prancisco meeting 
wUl then be held, as it is oelieved that many vistton, will 
desire to cr ss the continent by the Canadian Pacific Kail 
rood, which was incomplete at the time of the Montreal 
meeting m 11184 but many who attended that meeting went 
as far west is the road would then take them As Sir Wm 
C \ an H ime I resident of that road, is a member of the British 
Associati n and has been a member of ours his influence is 
relud on 1 secure fiivourable rates of transportation Still 
another factor is that the Chnstuin 1 ndeavour Societies expect 
to meet at Sin hrancisco in 1897 and as they are a might) 
arm ) — ^o 000 attended the B >st n meeting this summer the 
railroads usually ifter exceptional rates to secure their ] atrt nage, 
and the kssoeiati ns can share in the lanehtof the reductim 

Of the 307 papers read before the several Sections many 
might be menu ne 1 The subject of col mr and colour 
standards on which Mr I illslxiry had an article in a recent 
nuinlier of Nan ai was presented b) him and others and reso 
lutions were passe I lot king toward the establishment if a colour 
standard h K von hardroff exhibited and described a new 
apparatus fir studying rilour phenomena Cobur jihotograi^y 
was discussed and tih it igrat hs exhibited by h I Ives 

A process for imit eraphing the vocal cords in actnn has 
been disc i\ea I ly P S Mm^ey and Wm HalloCb ind it la 
found that the pitch if a n He is raised by rotating the arytenoid 
cartilages with ut inereismg the tensiin of theerrds just as a 
siolimst makes hieh notes by sh rtenmg the string with his 
huger \ lice analysis als 1 his been studied by Messrs Halluek 
and Muekei by an ingenious system of resonitors fir the fimda 
mental inrl seven overtones coienng three octaves from the 
fundamental C These resrnatirs ire so arranged thu the 
vibration of each causes the flickering of a tiny gas jet and by 
rhserving these it can be seen which < f the overtones ares und 
ing and ly drawing straight or wavy lines to corresjKnd with 
each of these t pictuie of the tt ne ean be made This will 
enable a singer 1 1 see every t me m his voice, and learn wherein 
he needs t correct It 

The Weather Bureau of the United States supplied experts to 
fill up an afternoon in a joint meeting of four Sections Willis L 
Moore the new chief of the bureau spoke of the work 111 hand 
and that contemplated An elaborate scheme of observation of 
upper strata if the air by kites and balloons and kite Imlloons is 
to be corned out and regular observations are to be made of 
"sensible temperature by the wet Iwlb thermometer 

Frank N Bigelow, in ms paper on solar magnetic raduti m 
and weather forecasts made some very remarkable statements 
The sun, he says, throws out curved lines of magnetic firce 
These are connected with sun spots and with storms on the 
earth They have been studied 1^ him so carefully that he fixes 
the time of the sun s axial revolution more accurately than ever 
before at a6 67938 days, with a probaMe error only in the last 
or possibly the two last figures A surprising inferuice from his 
studies IS that the earth has a crust 800 miles thick, and the sun 
has also a crust huture investigation wiH supply data for a long 
forecast of seascmal weather cooditions, years ahead Cleveland 
Abbe followed with a paper on clouds and their nomenclature, 
and Alfred J Henry with some very beantUhl cloud photographs 

Electro metallurgy has made rajnd atndes, and a paper on 
c alcv u m carbide byr de Chalmot and J T Morehead, gave an 
account of the proceu used at their works in Spray, N C , for 
cheap production of thw compound by saaelbps tdgvthtr lime 
and coke in the eleoinc fkimace Thu enables tnem to produce 
acetylesc, the lUutmnating pnnctple of gss, much cheaper than 
any other process 

A paper on the new process of making white lead by eleetnc i 
«ctK« was read by R P Williams befoK the American Chemical i 
Sode^r, which met at Springfield two days earlier than the j 
Association Mr WiUkms describes the process, whichwUlworfc i 
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a revolution in this industry Instead of aretate of lead, as in 
the old process, sodium nitrate is used togcthir with sodinm 
bicarbonate A number of cells are hlled with the solution, with 
plates of lead at one pr le nnd of copmer at the other The 
current from a dynamo causes mtnc aciu to be liberated and tt 
combine with the lead A number of reactions oc^ur with the 
final production of white Iml in a very fine and umform state 
and of superior colounng quality The chemicals can be re used 
indefinitel) Vs many as 500 pounds hive already been made 
at one charge 

The 1 copomic Secti m has always been one of great popular 
interest The m metary questi n, monometallism or bimetallism 
by J W Sylvister an I Hinry 1 arquhar , taxation in the United 
States by Ldward Atkinson growth of great eitu.s, by E L 
Corthcll, manual training in horticulture, by W R Loxenhy, 
were among the matters treated of An effort was made to 
widen the seojie of this Section 1^ a change of nime Its name 
— Section of Fc nomir Science and Statistics — was deemed 
peculutly undesirable an I after much discussion of the re 
spective ments of suculogy and ‘social and economic 
science the latter title was alopted as the name of Section I 

Rulfilo was im immously rh sen as the next place of meeting, 
fillowing the practire of the Association to meet at that city 
every tenth year I spinning with 1866, when 79 members there 
reorganised the \ssociation aflersix years of suspended ammation, 
during whieh no meeting had been held 

The time for meeting was much controverted The Council 
rec immen led a chani^L I Me iiday as the opening day which 
met decided oppositi n and on an informal vote 30 were op 
posed t It and lily 37 favoured it lait opposition at length 
gave way, and thi next meeting will begin on Monday Vugust 
34 1890 at Buflalo 

Ofticers eleeted were— 1 resident F Award D Cope of Phila 
delphia \ ice 1 n si lents A Mathematics and Astronomy 
William 1 Story of W rctster , B I bysits Carl Leo Mees of 
lerre IFauU Ind C Chemistry W A KoyesofTerre Haute, 
Ind I) Mechamial Science and Fngincenng Frank O 
Marvin f I awrenee Kan 1 Cieology and (>eography B 
K Fmersen of Anhersi 1 /oology, Tlieodore N CUl of 
Washington t, Botam N I Britton if New \ ork city H 
Vnthropol n Alice C Fleteher of Washington I, Social 
Science William R Lonnby of Columbus, O 1 ermanent 
Secretary F W Putnam i f Cambridge General Secretary 
Charles R Bames of Madis n Wis Secretary of the C undl 
Asaph Hall Junr f \nn Vrbor, Mich Secretaries of the Sec 
tions A hfalhematics and Astronomy Fdwin B Frost of 
Hanover K H B 1 hysics 1 rank I Whitman if Cleveland, 
O C Chemislo Frank F \ enable of Chapel Hill, N C , 
D, Mecliameal S lence and F nmnctnng lohn ( albraith 1 f 
loionto Can 1 ( e logy and Geography A C Gill of 

Ithaca N\ F/xIiyDS Kellicott of C ilumbus O , 
( Botany I eotge F Vtkmson of Ithaca, Is A H Anthropo 
Ijgy John If B urke 1 mted States Army I Social Science, 
R T Colburn of I liral cth K J Treasurer R S Woodward 
of New A ork Wm H Hair 


LETTERS TO THE EDITOR 
[Tli# Bdu»r dou tut hold homstlf rtitonnbk /ir epmtmu ox 
pmitd iy hu cormfondmtt Nttihtr com kt tmdortak* 
to ntmrm, or to corrtzpomd wtth tho wrUort of, rofutod 
mamuiert^s tnUndtd for thu or tmy othor fart of Natdu 
Ho tutuo tt tahon of anonymom commwutatum ] 

Augv»t Meteora — Red Spot on Jupiter 
Askupplementary to my paper on the August meteors (N At uar, 
No I347> August 33) ind to Prof A S Herschel s interesting 
letter in the same subject (No 1349, September 5), I may note 
that a further comparison of the recent observabons has revealed 
two additional instames f doubly observed meteors 
On August II, loh 59m , Preif Herschel at Slough recorded 
a meteor equal in bnghtneks to a first magmtude sur and moving 
swiftly aloiy a path of 33}* from 364* + 53* to 353* + 31*, or 
firom the hM Draco into Hcrcarits The meteor left a Ic^, 
thin, white >trmk for 3 secs , and the duration of flight was 
evtimated oa 1 sec Mr H Coider, at Bridgwater obeerved 
die same ot^enk, noting the tune os loh 58m , and the apparent 
path as 33* + 53}* to 14* + 50* between Cassiopeia and 
Andromeda 
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The meteor wa* Lvidtntljr « Perwid, and had a radiant at 
36' + 57’ It woi tint seen when at a height of 95 milet above 
Oxford, and duappeored when 61 miles above llevires Its 
real lei^h of path was 53 miles, and the earth point ii, mdicated 
in the f nglish Channel about 10 miles south \A Lyme Regis, 
Dorsetshire 

On August II, llh 43m , Prof Henchel mapped a small 
bolide, rivalling Jupiter in brightness, and traversing with 
moderate sjieed a course of 15“ from + 59* to aaS* + 44*, 
or from near t Dracoms to the head of Bootes Duration of 
flight I 5 sec , the nucleus w-u evenly bright all the way, and 
It left \ streak for 3 secs Mr Corder registered the same 
meteor, and gives the time as ilh aam , msgnitude equal to 
Jurater, and path as 60* + 6a4* to 7o‘ + 64° m Camelopordus 

Ihis oUect was also a Perseid, the radiant being at 3a + 5a* 
near the cluster at x Persei The meteor at its hrst apiiearance 
wok 75 miles high abo\e a point 5 miles N of Stratford on 
Avon, and at its disap]iearanee $3 miles high oier a plate 5 
miles W N W of lireat Mahem Its real length of path was 
34 miles, and earth point 6 miles S E of Alienlare 

Red Spot on JnptUr When twilight Iwcame too strong for 
lomet seeking on the morning of August 35 last I turned my 
10 inch reflector on Jupiter in I saw the red spot indefinitely 
near its central transit Ihe jilanet hail only jiisl risen above 
the tO]>s of some houses in this locality, and the telescopic image 
was liy no means gooil lait I estimated the transit of the spot 
occurred at 4h 34ra v M ( VugusI 34 l6h a4m ), or aUait 
p 4m ifter Mr Marth s rtro meridian, System II , so that the 
longitude of the spot was 3° 7 Ihe ahouldering 1 f tht great 
vaith equatorial licit, east of the spot, was very conspicuous and 
afforded an exeelh nt guide to the position of the latter A few 
minutes after the transit of the reil spot I noticed a large white 
spot on the north side of the north equatorial belt, lassinc the 
central meridian A power of 313 wts used m these ohser 
sations W I Dfnmv 

Bristol, September 7 


Cunous Optical Phenomenon 

Till following descnptiin if an optical phenomenin, and its 
probable explanation, may lie if interest It will lie obsersed 
that a similar experience occurring to one not accustomed to 
making optical experiments would scry probobly haie caused 
him to lx,lieve that he had seen a ghost It is therefore of 
imporlanee psychologically 

TTie facts observ^ were as follows —At about 1 a M , 
August a6, 1 went to my bedroom to get to it I had t> 
jiass through a small room which I used as a study On 
entenng it, though it was dark, ind I hod no lamp Ihe smell 
room seemed brightly illuminated about is bright as an 8 c p 
lamp would make it, apparently To one side of a window in 
the room I saw a man standing, whom I recognised to In. myself 
1 he whole impression was veiy vivid and clear 

So far nothing was obsersed beyond what is described in the 
ordinary ghost story I was much occupied with the cunsidcra 
tion of a problem at which 1 had liren working ind did not at 
first grasp the full signification of what I saw On turning niy 
head, the figure disappeared, but on tooking towards the 
window, through which a lery faint line came, the image 
reappeared I then noticed that il was apparently standing in a 
yxisttion occupied, as I knew, hy a large table On more cloce 
examination, without, however, moving from the spot where I 
was standing, I saw that it had changed, and that it did not 
appear to have features , then it appearM to be flat against the 
wall, and I finally recognised it as an after image of a shadow 
On my first seeing it, however, it ihd not have this appearance 
to me, and 1 had evidently mentally supplied the features as one 
often does to the face of a fnend who is seen at a distance 
which IS really too great to admit of actual recognition 

I then gut the impression of having 8e«i the shadow before, 
and on considering the matter a few seconds, remembered that 
it was just before I hod started for my room I had been 
working in another room endeavouring to solve a physml 
problem for four or five hours, and for about half an hour, or 
possibly more, had been steadily looking at a lamp (a habit of 
mine when abstracted) , I then got up, leaving the lamp lit, 
and went out on my way to my bed room as mentioned above 
On gMOg out of the door my shadow svas thrown by the lamp on 
the wall mst to the right uf the door The passages were entirely 
dark, and it sras not until I entered the room used as a study, 
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that the fiunt light coming through the snndow and faUing on 
the some spot of the retina that was prevfcnisly occupied by the 
image of toe dark doorway, stimulatM the after imam 

I may say that my health was of the best, but that 1 hod been 
smoking hMvily for a few days jircvioualy, and the fact hod 
begun to force itself upon me 

I would especuUy remark upon the sppiuent brightness of 
the apponUoD I had never seen on after image so bnght On 
going back to the room when, the lamp was, I proved that the 
appearance of the shadow thrown as I went out of the room 
corresponded with that of the image seen, minni of course the 
features and eiilour, which had been supplied by the 
imagination 

In speaking of opticU phenomena, 1 would say that an easy 
way of shovnng that the colours seen in the colour top are due 
to lack of acciinimodstion, is by taking a piece of re<l paper 
or cloth, ind turning the top ull the mner or outer line matenes 
It exactly Then without moving or changiim the speed of the 
top, plara Ijcfori Ihi eye a convex glass The colour on the 
top will disapiiexr, lait thxt of the cloth will of course remain 
Similar ex|xnincnts to those observed with the top can be 
observed b) drawing dark lines on a piece of glass, and waving 
dirk and white paiier I chmd them R A > 


V Rernatkable Plight of Birds 
Till f< rms uf birds fljing at a great height and crossing the solxr 
disc, as described by Mr Hny in your issue of August 39, have 
been rather frequently seen here during the spring and autumn 
months, and Ihe writer has always attribute such flights to 
migrating birds 1 n passage They have usually been noticed 
while ob^rv mg the image of the sun projected on a exrd screen 
from the ejepiece of a smill equatorial telescope , occasionally, 
however, they hive xllracted xttention at night also, crossing 
the elisc t f the moon upon which their forms are very clearly 
defined, and with lareful focussing (which is very nearly the 
same as for pxrallel rays) it has almost been possible to identify 
the sjieeies from the sfuipc uf the wings and manner of flight , 
birds of the swtilow tnbe, in particular, have been clearly dis 
linguisherl xml others resembling the thresh, poosibly reriwuira 
or hcldftiris, ha\ e Ixien noticed 1 he durection of fli^t, accord 
mg to the wnlers experience, is neirly alwrayi towards the 
south in August and September, and the reverse m April 
On August 31, V continuous watch was k^ on the moon 
from 8 50 to 9 35 I M , using a power of w diameters on 
a reflector of 10 feet focus f)nly eight lards were seen, how 
ever, four of them slowly crossing from north to south, the 
other two from west to east (nearly) Thw were evidently very 
distant An eslimatc of the change of focus required for the 
apparently netrest bird gave ic inch This would imply a dis 
lance of 7900 feet from the imescope, and the moon s altitude 
lieing about 14 the vertical height of this bird would be 7900 X 
sine 14" = 1900 feet (about) ^me of the lards, judging from 
their apparent sire must have been two or three times more 
distant, and therefore higher in the same proportion 

It would be very interesting to olttoin systematic observationa 
of such flights of birds fir^ vonous locahties during the 
migrating seasons Possessors of telescopes would find these 
ob^rvatiuns a good exercise in that kind of patience or endurance 
which IS so necessary in observing for instance, a so called 
meteor shower at its maximum ' 

The writer would be glad to receive notes on the lubiect from 
those of your readera who may care to watch for birds during 
the autumn P stimates of the angle subtended by the spread 
wings would perhaps give the most reliable meana of oscertom 
uig the height of the buds, and their direction of flight con 
I easily be obtained by reference to the diurnal motion of the sun 
or moon It u hoped that by collecting data of this kind some 
new fiuds may be learned regarding the mysterious hsbits of oui 
bird visitors J EviBSHBU 

Kenley, Surrey 


THE WOBUEN EXPERIMENTAL FRUIT 
FARM 

O N June 13 last a small party of those intereited in 
agnuilture and horticulture, including Mr Herbert 
Gardner, Sir John Thorold, Prof Armstrong, PtoL 
Wmrihgton, Dr Voelcker, Mr Charles Howaid, Mr 
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Carruthers, Mr George Murray, and others, vtsited 
Woburn to make the first formal inspection of an institu 
tion which, under the above somewhat unpretentious title, 
has been established by the joint action of the Duke of 
Bedford and Mr Spencer Pickenng, F R S , m order to 
supply what has hitherto been a great nationsil want 

The object of this institution is to provide an expert 
mental station where all mattos connected withhorti 
culture, and especially with the culture of hardy fruits, 
may be investigated both from the scientific and practical 
point of view 

The ongin of such an enterprise is always a matter of 
some interest, and it becomes all the more so in after 
years, when, too often, the details of its conception and 
evolution are irretiievably lost In the present instance 
we may trace the ongin to an accident in a chemical 
laboratory It was owing to such an accident some years 
ago that Mr Pickering, whose work in physical chemistry 
IS well known, was driven to seek health in a partial 
existence in the country Not having the means, how 
evci, to procure this in the orthodox manner without 
abandoning his scientific work, he resorted to the some 
w hat unusu il means of getting air and exerc ise by 
becoming an agricultui il I ibourei at Rothamsted b rom 
an agricultural Libourer to i small farmer and land 
owner the steps weie not so tedious as is generally the 
tase, and for some few years past Mr Pickering has 
turned his attention, after the manner of many 1 indovvners 
to hoiticulturc and pr ictical fructiculture 1 o any one of 
a S( lentifii tui n of mind the unsatisfactory basis on which 
the culture of fruit depends cannot fell tobcappirent 
Its present condition is little better tlun that of horti 
cuUuie some fift> >cais ago II rests mainly on thchird 
eained and often one sided experience of practical men, 
gardeners, foi the most part, or nurserymen 

But the pressuic of business will r irely allow a nursery 
man to indulge in anything approaching to systematic 
icseaich, and even when he docs obtain any important 
lesults, they are liable to be looked on askance, as being 
possibly tinctured b) mercenai y considerations More 
over, even amongst the highest practical authorities theie 
IS hardi) a single point in the cultivation of fruit on which 
unanimity of opinion prev ills , indeed, on some of even 
the most elementarj processes there seem to be as many 
opinions as there ^re so called authorities 

I he desirability of having some station where such 
matters might be patiently investigated, and from which 
results might issue free from any taint of commercial ex 
pediency, was evident to Mr PiikennK, and not having 
himself the capital or land necessary ror such an undei 
taking, he applied for assistance to a former college 
fiaend, the Duke of Bedford The Dukes of Bedford 
have during generations past identified thcmselv es with 
the progress of agriculture and horticulture, the present 
holder of the title showing no tendency to be eclipsed 
by his predecessors in these matters As was probable, 
such a scheme met with the hcaity approval of the Duke, 
and the result was the establishment of the present insti 
tution, conducted jointly by himself and Mr Pickenng 

The fruit farm is on the Duke s land neai Ridgmount 
Station, and almost adjoins the land which is given 
up to the use of the Koyiu Agncultural Society as an ex 
penmental amcultural station About twenty ai res have 
been devoted to the purpose, and of this some fifteen have 
already been planted 

Everything at present justifies the anticipabon that this 
station will be conducted in the liberal and thorough 
gomg manner which alone can produce respite capable of 
commanding the confidence of horticultahsts, and the 
energy with which the work has been commenced indicates 
that no time will be lost in obtemmg trustworthy results 
It IS but twelve months since the field was bearing a cn^ 
of roots and weeds (especially the latterX yet in spite of the 
adverse season, the ground has been thoroughly cleaned, 
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roads, hedges, and fences have been made, a house built 
on It, and over 500 expenmental plots have been planted , 
also an extensive nursery has l^n planted, as wrell as 
collections of various ornamental and useful trees and 
shrubs A fine crop of eighty diflerent varieties of straw- 
berries has been already gathered With such work 
accomplished, it is scarcely necessary to say that an 
able manager is resident on the farm The present 
manager, Mr L Castle, is a man whose experience and 
knowledge will command the confidence of practical 
horticulturists 

It is only jKissible here to indicate bnefly the character 
of some of the experiments instituted Besides straw 
berries— the investigation of which will embrace not only 
the respective merits of dificrent vaneties, but also the 
comparative values of the vaneties at difierent ages, and 
the effects of ceitain manures on the crop— apples Wve 
been selct ted for the majority of the experiments already 
bemin Sixty different experiments are arranged to test 
different methods of planting, of root and branch treat- 
ment, and diffeient manunai treatment, each expenment 
being made on eighteen trees, six of each of three vane- 
tics, all of the same age, and all raised on the same stock 
Ihese trees art all dwarf trees and certain of the expen 
ments aie repeated with standard trees on the fiec 
growing stork, and also with other dwarf trees of a 
fourth vancty Thirt> eight plots have been devoted to 
ascei taming the influence of different methods of train- 
ing on the quantity and quality of the crop, and a 
collection of about 120 goM vaneties of apples has 
been made, each vaiiety being grown on different stocks 
and subjected in e ich case to different methods of treat- 
ment I his collection of apples is also so arranged that 
It may be utilised for the investigation of insecticides 
without dcstioying the value of the results as regards the 
companson of the different vaneties A smaller but 
interesting collection of apples of Scotch, Insh, and 
foreign origin has ilso bMn made The numerous 
shelter hedges which have been planted are also of con- 
siderable intirest, since, from an economical point of 
view, they also are experimental Ihey are composed of 
different varieties of nuts plums damsons crabs quince, 
medlars and bci berries 

Other cxpcninenis of greater scientific interest than 
the above ire, ive understand, either in progress or m 
contemplation , amongst these may be mentioned the 
influence of diffeient stocks on the scion and the great 
question of the effects of self or cross fertilisation Such 
experiments, however, necessitate the lapse of a i onsider 
able amount of tunc before they can be said even to have 
been started, if they ire to be started on a really 
satisfactory basis 

Those who 11 e familiir with Mr Pickermg's chemical 
work will not fear thit sufficient attention to minute 
details will be absent from the present undeitakmg \s 
instances of the thoroughness with which small ques 
tions are being examined, we may mention expenments 
on the relative ments of different arrangements of the 
sime number of trees in a gpven area, ana of the different 
direction m which the rows run as regards the pointo of 
the compass Or, again, experiments on the influence of 
the nature, position, and melination of the cut mven in 
pruning a branch, and also the improvements which are 
Ming devised m methods of measunng the evaporating 
power of the air 

But It IS very noteworthy that the stnctly practical and 
econoiqical aspects of horticulture will receive more 
attention than is usually the case at expenmenul sUtions 
bix demonstration plots of a quarter m an acre each have 
been planted to illustrate how land may be most advan- 
tagcouuy cropped by farmers, growers, and cottagers 
respectively The initial cost of each of these plots is 
known, and an accurate account of the incoming and out- 
going connected with each will be kept In the nursery, 



NATURE 


[September 19, 1895 


510 


to which allusion has already been made, trees and 
bushes are being raised for distnbution amongst the 
Duke's tenantry We are pleased, however, to find that 
these practical steps for the promotian of fiucticulture do 
not originate in any extravagant notions of the all saving 
powers of fruit growing to rmnedy the present agricultural 
distress Much harm has been done in this country by 
the special pleading of those who are faddists on the 
subje^ and who advocate their fad by holding up to 
view all the notable cases of success, and all the possible 
advantages to be gained, while they keep in the back 
ground all the difficuhies and dangers, minimise the costs 
of plantmg, and hide the numerous cases of feilure No 
one can question the fact that fruit growing in England 
IS a profitable occupation when properly conducted 
under favourable conditions of soil, dimate, and dis 
tance from market , nor can it be doubted that 
a certain proportion (perhaps s or to per cent) 
of those who are now ordinaiy farmers could become 
fruit farmers with great advantage to themselves and it 
must also be admitted that the distribution of some 
knowledge of fruit growing over the country generally 
would render the thousands of orchards attached to 
homesteads a source of small, or often substantial, profit 
to the holders, instead of being, as they are at present, a 
mere waste of land and money , but to imamne that 
every former can become a fruit grower is as absurd as 
imagimng that eiery fanner could became a horse 
brewer Even if such a metamorphosis were possible 
It would be suiadal , yet it should be pointed out that the 
fruit market in England is an exceptionally expansible 
one, and that pnees of hard fruits would probably be but 
little affected even if the supply were doubled , the 
rapidly increasing importation of apples, which has now 
reachM t, 000,000 bushels a year, has had no effect what 
ever on the nuuket pnee of the mit These might have 
been grown in England just as well as abroad, for with a 
proper selection of vaneties England need never fear a 
competition with foreign grown apples 

It IS certainly a fallacy to suppose that it is only in a 
few exceptionally fovoured districts that fruit can be 
profitably grown the appearance of the trees and the 
abundant crop of strawbemes at the Woburn Lxpen 
mental Fruit Farm are sufficient to demonstrate that a 
field of ordinary arable land eff average fertility, with 
nothing to recommend it for fruit growing beyond bavmg 
a gentle slope to the south west, and with a reputation 
amongst formers of bemg the most immanageable in the 
district, may be rendered highlv suited for the production 
of fruit To produce such results, however, right methods 
of procedure are, of course essential, and nothing could 
be more striking than the difference between the bulk of 
the apple trees at the form, and those growmg on two 
plots where the planting and subsequent treatment were 
such as IS usually adopted by fanners the ground where 
these trees v/ere had, indeed, been properly trenched and 
cleaned once, but the trees had bMn carelessly planted, 
the branches had not been cut bade, and the weeds had 
been subsequently allowed to grow , the result was that 
along the Dtanenes there were orily a few half dead 
leaves of not more than one fifth of the proper sue, and 
It would have requued a trained borticultunst to have 
recognised that thm trees were of the same vanety as 
those which had been properly tended 
Visitors were also much struck by the evidence which 
tm results at the form afforded of the hardiness of 
El^hsh fruit foMs No season could have been mote 
trying for redwy planted trees than that just experi- 
enced A very wet autumn, dunng which the heavy soil 
of the fona was unworkable, was followed by a winter of 
almost MgsKcedented seventy, and this, m its turn, by a 
still mai| trying penod of drought Yet with the ex- 
ception «ihe young stocks and a few strawberry plants, 
the mortahty amongst the thousands of trees and bushes 
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brought on to the ground m the autumn, was confined to 
about SIX individuals and half of these were killed 
through the improper method purposely adoptni m 
planting them 

All readers of Nature will wish success to an enter- 
pnse so well begun and so liberally conducted, which is 
clearly destined to afford resulu <k high economic and 
scientific value 


T//E REVISION OF THE ^BRITISH 
PHARAfACOPOilA ” 

'T'HE last edition of the “Bntish Pharmaropceia” was 
issued in 1885, and though a thm volume of 
“Additions” was publi^ed by the General Medical Counal 
in 189a the progress of science and the requirements of 
medical practice have rendered necessary a complete 
revision of the official handbook The work has accord- 
ingly been entrusted to a Committee of the Council, con 
silting of Sir Richard Quain, F R S , Chairman, the only 
remaining member of the Committee of 1885 , Sir Dyce 
Duckworth and Mr Carter, of London , Dr Leech, of 
Manchester , Dr Batty Tuke, of Edinburgh , Dr Donald 
MacAlister, of Cambndge , Dr McVail, of Glasgow , 
and Dr Atthill and Dr Moore, of Dubhn Di Nestor 
Tirard, of King's College, l-ondon, has been ^pointed 
secretary to the Committee, and Prof Attfield, F R S , of 
the Pharmaceutical Soaety of Great Britain, general 
editor On questions of chemistry. Dr T E Thorpe, 
F R S , Principal of the Government Laborrtory at 
Somerset House, with Prof Emerson Reynolds, F R S . 
of Dublin, and Prof Tilden, F R S , of the Royal College 
of Science, have been invited to act as saentific referees 
Mr W 1 Thisclton Dyer, F R S , Director of the Royal 
Bounic Gardens, Kea, and Mr Holmes, Curator of 
the Pharmaceutical Society’s Museum, have received a 
similar invitation as regards botanicail questions The 
rapid growth of experimental pharmacology has, more 
over, rendered it desirable to enlist expert assistance m 
regaid to the physiological properties and actions of new 
remedies, and accordingly difficult questions of this nature 
will be referred to Dr Luider Brunton, of London, Prof 
h laser, of Edinburgh, and Prof W G Smith, of Dublin 
Lastly, on matters of pharmacy, the Pharmaceutical 
Society have been asked to give their valuable aid, and 
have pronely formed a strong committee of practical 
experts To this committee many questions as to the 
compounding and preparation of drugs will doubtless have 
to be referred 

A circular inviting suggestions for the improvement of 
the “ Pharmacopoeia” has been addressed to the several 
umversibes and medical hcensmg corporations of the 
United Kingdom, and from the miqonty of these careful 
and elaborate replies have been received They contain 
numerous proposals for the omission of doubtful or obso- 
lete preparations, for the incorporation of new drugs that 
have come mto practical use since 1885, and for the 
simplification and correction of the text in general 

In response to remiests transmitted through the Pnvy 
Council to the medical authorities of the colonies and 
India, a ve^ large body of materials, submitted with the 
object of adapting the “ Pharmacopoeia * to the reomre 
menu of the empire at large, have reached the editing 
committee These open up a multitude of somewhat 
difficult questions , fat though the “ Pharmacopoeia” is 
by law recognised as die facial standard of reference at 
home. It has not the same le^ sanction ouuide the 
Bnbsh Isles While therefore itls possible that something 
may be done as regards the recogmuon of important 
natural drugs used m Indian or colonial practicei it is 
highly probable that these may have to be relegated to a 
special appenduc The desire to go as fiu: as may legally 
be practicable m makmg the “ Pharmacopceia” an im- 
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penal one is, however, highly laudable, and should be 
encouraged with a view to the unidcation of British 
medical science It is ftirther announced that a long- 
deferred step IS about to be uken by the introduction of 
the metnc system into the body of the work In the pre 
sent edition the centimetres and grammes of science 
appear modestly in the supplementary pages dealing with 
volumetric processes, ana then only as an alterna- 
tive to grains and “ grain measures " We understand 
that in the new revision centimetres and grammes will be 
made official in all the monographs of die text, side by 
side with the still legalised grains and ounces, minims 
and drachms This change mil bnng the Bntish hand 
book into line with the official dispensatories of all othei 
civilised States, and should tend to hasten the time when 
the international system of metric weights and measures 
shall acquire full legal authoi ity in this country 

It thus appears that the Medical Council's Committee 
have undertaken the task of revision with an adequate 
sense of their responsibility They have in Ae sugges 
tions of the medical authorities at home and abroad, and 
in the useful digests of the literature of pharmacy, pre- 
pared from year to yeir by their reporter. Prof AttiiUd, 
ample materials whereon to base their deliberations As 
a body of physicians representing the supieme council of 
the profession, they tie eminently qualified to judge ns to 
the requiiements of practical medicine and clinical 
therapeutics Where their domain borders on that of the 
specialist tn chemistiy, botany, pharmacy, or physiological 
pharmacology, they piopose to have lecourse to the most 
skilled representatives of these branches of science The 
result of tneir labours, thus conceived and carried out, will 
be awaited with interest not only by practitioners of 
medicine and ph trmacy , and by manufectunng chemists, 
but b) all who have sympathy with the application of 
science to human needs 


IHt J /JtST MLRIDJAN 
A T the icrent Oeogrtphical Congress in London, the 
question of the hist nietidian was discussed with 
paiticulai interest 

It was pioposcd that the first inciidian should not 
be established officially, but should mciety be settled 
with a view to uicxiucing in international map to the 
scale of millionths M \ dt I apparent has written 
an article in In Nature on the subject, of which the 
following IS an anilysis , it w i noteworthy occurrence 
that a I lenehnian should have taken up the subject with 
such interest, for the French his hitherto been the only 
nation to reject the Orecnwich meridian In the pre 
liminary discussions they have brought upon themselves 
many reproaches for hindering i scientific work the use 
of which every one had iccognised, while they themselves 
had no piinciple to bring forward to support their ob 
jections The matter has been much discussed amongst 
them, and at the (jeographic il Society of Pans, ^ a 
special commission, it was decided that the map should 
be accepted It was eonsidcicd best* that P ranee should 
not be the only country to refuse the prmect , neverthe 
less. It was decided to insist on the metnc system being 
used, for here a pnnaple was involved 
On this subject M ae Lapparent wntes as fdlows - 
‘‘Thus, true to us habit of fighting for its views, France 
has again showed itself champion of the metnc system, 
oSermg to make, for the saentific and rational interest, a 
sacniice of national self-love It would be impossible for 
It to capitulate on the question of the systdin« for here a 
pnnciple is concerned , but the choice of a meridian, 
depending on no logical consideiktion, could be more 
easily granted Evidently the proposed map, if ever 
produced wife tobeerranged so as to 1>e a help to already 
existmg ape, the tatter being in great majonty on the 
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mendian of Greenwich , by wishing to impose the men- 
dian of Pans (which would not have been a success), it 
would have caused greater trouble than the contrary case. 
Henry IV estimated that Pans was worth a mass , 
the P rench delegates, however, said on their tide that the 
concession of a mendian, for a special and determined 
work, was quite worth the agreement which was expected 
to be established in view St the adoption, for the same 
purpose, of the metnc system " 

Many of our own countrymen have regretted that the 
miblu spirit prevented the sy stem being used officially in 
Bntam 

However, the acceptance of the Greenwich mendian 
well deserved a recompense, and the vote was unani- 
mously canted that the metnc system should be used for 
the map 

It II. worth observing that the subject was discussed 
with remarkably few disagreements, considenng that the 
congress was international This seems to show that 
the time is fast approaching when national prejudices will 
be done away with if they support illogical tneoncs , if 
piincipks are involved, it is right they should be adhered 
to, but they should not be allow ed to nindei an enterprise 
profitable, perhajis, to til humanity 

NOTES 

Tin r>me of yesterdiy published a teUgram, dated Sep 
tember 17, from Sandehjrd, Norway, received through Reuters 
\gcncy, sitting that advices received at Sandefioid from the 
Danish trading station of \ngmagsalil(, on the east coast of 
Gaenland state that towards the end of July a three masted 
ship with a short foremast, was seen by Iskimos on two 
occasions firmly emliedded in driA ice Dn the first occasion 
the ship was ibserved off SeimiligaV, 65 4$ lat N , tC* IJ 
long \V ind the second lime off Sermclik 65* 20 lat N , 
jS'kng W It IS believtd tha Die vessel w is Dr Nansens 
Irauiy and thvt she was on her return journej In any case 
however no p isitive news of the explonng vessel is expected to 
irrive until neat yevr 

On ^^tedncs<lay, SepI li, a Reuter telegrim announced that 
the sti vm yacht H iii h 1/ i which lixik out the Jackson Harms 
worth 1 olar t vpediti m had arrived at \ ardo and on Thundiy 
another telegram thr >iigh the same Company s agency, stated 
that the exjiedition after leaving Archangel, pissed the wuiteron 
I rinr Joseph 1 ind, trim which place a start was made in the 
middle of July The irew apjiear to have suflered severely 
from scurvy, and ill the members of it are more nrkss weakeaed 
by the malady Three I the men succumbed and two others 
were removed to the hospil il at \ artlo 

lliF Stmdat t stiUs that the excavitions that are being 
earned out bj the ( reek \rcha.okigical Sixnety on the site i 
ancient 1 leusis, a few miles from Athens, have just yielded some 
results of escepli mal imi>irtance In a sety ancient and well 
preserved tomb, theic have been found, in addition lo the 
skeleton of a wmman a number of articles, mcluding carnngs of 
fine gold, silver, and bronre, several finger nngs, sixty eight 
small vases of vanuus shajies in terra cotta, two tripods, three 
I gyptum scarabcii, and a small statuette of the goddess Isis 
in jMreciain These discovenes leave no doubt of the fiwt that 
the Celebrated myslencs of 1 leusu were of Egyptian ongui, 
and were borrowed from the religious ntes of the anoent 
Fgyptians There important relics have been deposited m the 
National Museum 

A RtUTia’s telegram of September 11, from Berne, reported 
the fisH of a 1^ mam of ice from the Altels Glacier upon the 
hamlet of Spitalmatte, m the Upjper Gemmi Pass, causmg the 
death of kt least ten persons, and Die lorn of, it is estimated, 
two hundred hgad of cattle A etreich of land nearly tsyo mUca'' 
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in length has been uverwhelmed, and the pass has been partially 
blocked 

Thf death is recorded of Dr L Galassi, Professor of Mednad 
Pathol*^ m the University of Rome Dr Pnedneh Mieschtr, 
sometime 1 rofessor of Ph}siological Chemistry and Dr von 
Sury, Profeiifior of Forensic Medicine in the I niversity of 
Basel 

Dr Hiiffr is we are si rr) to learn •.uffeniig from an 
attack of diphthentic paralysis, and will not in c nsequence be 
able to deliver his intended course of lectures at the British 
Institute of ] reventive Mediane, or, inured do any work for 
some time to come 

Tub following lectures will be delivered at the Roysl ( ollcge 
of Physicians during the ct ming year —The Goulstonnn Course 
by Dr Patnek Manson the Lumleian I ectures by Sir Dyce 
L>uckworth , the Croonisn I cetures by Dr (leorgc Oliver and 
the Bradshaw I ccture by Dr Brulbury The Croonisn lecturer 
for 1897 IS Dr lireenfield 

Thf Berlin Aeademy f Sciinccs wdl award the Steiner 
pnres of the respectiie value 1 f 4000 and aooo marks for papers 
in contmuaUon < f J Steiner s work on curved surfaces The 
essays must be submitted to the Academy before the end of 

1899 

Amom a number of plumassier s bird skins said to have been 
brought from the foot of the Charles Louis mountains in New 
Guinea has been found the skm < f a most remarkable new Bird 
if Paradise of the genus Astrxfta conspicuous for its crimson 
gorget and black and white tsil This specimen, which has 
been secured for the 1 ring Museum has just been described by 
Mr Walter Rothschild as A lia/>ia ifknduittstma 

A NEW part of the quail 1 TraHuuiuiu of the Zoological 
bociety, which will be issued < n October t will contain an im 
portent memoir on the Dinornithide by Prof T Jefleiy Parker 
The author enters at length ujxin the osteology, classification 
and phylogeny of Ihese exiinel birds, giving special attention to 
their cranial characters I rof I trker is inchiied to associate the 
Moas with the Kiwis ( kpterygida:), rather than with any other 
existing fiunily of the class of birds 

WiiH the new number that has just been issued, the publica 
tion of that valuable American periodical /me t Itfe comes to 
an end The cessation Ukes place we are told, for admmistra 
live reasons Happily, the good work which it accomplished 
will be continued in two senes of bulletins from the Division of 
Lntomology of the U b Department of Agnculture A new 
senes of general bulletins will be begun, and will contain short 
reports on specuU observations, and the miscellaneous practuxd 
and economic results of the work of the division, oiul in 
directions of general interest This first senes will be sent to 
all the juresent readers of Imtd Lrfe who desire them The 
second senes of buUetuis, laiblished at rarer intervals, will 
publish the results of the purely scientific work of the membeii 
of the oflke force, anil will eonust largely of loi^[er or shorter 
monographK papers on groujis if North Amenoan insects This I 
senes will be distnbuted only to hbranes and to workup ento 
mologists The publication of the divisional senes of areulors | 
of uifbnnation upon especially injunous insects, of fimners’ 
bulletins upon spebial entomological topus (pnncipally methods 
of treatment), and of occasional special reports will be continued : 

The Thud Report of the Royal Conmutnon appwnted to 
inqniM what light houses and light vessck it is desirable to 
connect with the tdegraphic system of the United Kingdom j 
electrical communication, stated that the value of the w«mwy 

conveyed to paasug vessels by the disiday of storm sigBals, on the 

ooeasion of ^ abroach of heavy gales, could scarcely be over 
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estimated, and rtcummended that the light houses on the most 
prominent pomts of the coast of the United Kingdom, with 
whmh electrical communication exists, should be msde storm* 
warning stations In compliance with this acommendabon the 
Meteorological Council have now made arrangements for the 
supply of storm warning telegrams to twenty five prominent 
headlands on the coast for the benefit of passing vesieb, in 
addibon to the tGegrams at present forwarded to poru snd 
harbours which are intended more particularly for the use 
of vessels lesvmg the y Ixces at which the signals arc hoistvcl 
The signals ustd art lanvas tones with pomt upwards or down 
wards to signify whether northerly or tasterly, or southerly or 
westerly j,xles srt txpected ami are practically the somt as 
those originally ad pled in i860 by Admiral hilrRoy then chief 
of the Meleorolrgical Department of the Board of Tradt rhe- 
light houst authonbts have readily assisted in carrying out tht 
recommendstion if the Royal Ccinmission by allowing Uitir 
light kteptrs t v undertake the management of the signals. 

Wf have rectivtd i volume of meteorological observations 
m-idu at Rous I in Ul servatury during the year 1894, under the 
supenntendinci. of Mr Cuthbert 1 Peek Thu ofarervatory is 
situated a short listxnct within the eastern boundary of Dtvon 
shire in cl sl prosimity (u the lIiIT, at an elevation of 516 feet 
aliovc mean sex level and forms an important stabon of the 
Royxl Meleirrl gical Sotiel) In addition to very complete 
mi to r 1 gical bservsUons, ixpinminls of v arums kinds art 
citntd n in c nnection with ivaporation, agriculture, At 
Mr I ttk rtn srk> that from an agncultuial point of view the 
year 1894 mi> I e bnefiy summxristd as a year of plenty, 
but with 1 rices n 1 >w to pay for the cost of production 
Sinct 18*3 i daily c mpanson of the weather experienced at this 
liservat ry with that preditted fur the district m the foricxsts 
issued by the Meteorological Ofhet has bten made The 
publishetl daily weather reports were received the day following 
the date of issue, and the fortcasts contained in them were 
therefore not seen until alter the actual weather expenenced had 
been recorded The results have proved of much interest for 
the year 1894, ninety three percint of the forecasts for wind anil 
fur weather separately compared, were found to be trustworthy 
A table of comparisons for the years 1884 94 shows that the 
percentage of successful forecasts has improved year by year 

Thf prepaiatuw of aibficud human milk has from time to 
bme occupied the atteatioBof invesbgators, but so far, according 
to Dr Bockhaus, no wtufoctory substitute has been produced in 
the place of human milk Dr Backhaus has however, quite 
recently endeavoured to supply this deficiency, and sbmutated by 
Kehrer s method he has succeeded m producing so called aru 
fiend human milk The milk is carefully collected with the usual 
hygienic precautic ns of cleanhness, &c , and then submitted to 
fomentation by mtans of rennet, m the course of which a 
relabvely rich milk serum u procured containing albumen and 
milk sugar Thu serum is carefully sterilised, and by the 
addibon of cream a material u produced which cloaely resemblea 
human mdk which may be varied m compostbon according to 
the age or parbcular requiramenta of the individual Since, 
however, our knowledge of the properties potseseed by the natural 
fluids of the body has been recently extended m so remarkable a 
manner, the subject of artificial milks has become mvested with 
new considetatioas, which a few years ago were not even tus 
pected In thecourse of hu paper Dr Bockhans pomts out that 
the stenluabon of milk should, if potnble, be carried out on the 
huge scale in dames before dimributioa, that in thu way better 
apparatns beuig to hand, more cleanly bemdes more effectnal 
results will be obtained than when U u left m tlye hands 
private wdividuals As demonstrating the importanoe of freeing 
the milk fiom impuiuiea before use, Dr fttekhaftt men boos that 
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the cuy of Berlin alone conaumet daily with it« milk 300 ewt of 
cow dung ' 

Although the extension of ([eolngical research into distant 
parts of the earth has shown that the divisions of tune originally 
made in Eurape are not always applicaUe to other areas yet it 
IS possible that the greatest geological divisinn Imes that art. 
recogmsed may represent world wide periods of rapid change 
Such IS the view expressed by Prof Le Conte m a paper on 
“ Critical Periods m the History of the Earth, published by 
the University of Cahforiua He considers that in the evolution 
of the earth there must have been now and agam, amid many 
smaller local changes, readjustments of the crust affecting the 
whole earth with something approaching simultaneity Such 
universal changes must be used to mark out the primary 
divisions of time they are narked by widespread unconfir 
mities and the birth of great mountain ranges and as conse 
quences of these changes in physical geology there follow 
aminglingof faunas the extinction if many types, the more 
rapid evolution of new forms an I the origm of new dominant 
classes We thus have an alternation of short ‘ critical 
periods of extensive change an 1 1 ng periods of gradual change, 
the former marking the cimmencement of the great time 
divisi ins of the earth s history 1 our such critical penods ran 
in Prof Le Conte 8 opinion lx, rec gnised — the preCamlritn 
the pc St 1 aloxi/ le, the post Cretaceous, and the (slocial Com 
pann;, these with one another he hnds progressive change in 
their ehoracter , each one is shorter in duration than the pavious 
one uid mvilves greater climatic changes and increased launal 
chects from the introduction of new dominant types 

Dr (lERHARi) StHon has published some interesting maps 
concerning the present conditi ns if sail navigation which tre 
appended to his paper on the subject appearing m thePir/r kr$/t 
tkr (ifsellt h xft fur Ftdknndi 1 hey are chiefly compiled fre n 
log Ixxiks examined at the Ueutsehe Seewarte, Hamburg The 
two mom lines e f voyages for (lerin in sailors aa the saltpetre 
trijis to the west coast of South Vmenca and the * rice tnj s 
t India and the Straits Settlements V map divided into r ines 
of equal travelling times iiom the Lirard shows the remarl ible 
feet that the mouth of the Ctngo is one of the most dilficult 
parts to reach in a sailing vessel The Cajx. and Patqrinia tan 

be reached in the same time The southern Indian Ocean 

firms a kind of rtcecourse along which the vessels sjKcd to 
Australu in the same time as it would take to reach Zanzibar 
Adelaide can be reached in ninety days and so can Chile New 
York, which requires forty days is in that respect os distant as 
lanama and is one of the most iniccessible ports for a satbng 
vessel, especially in the winter The return is easier, and can 
be accomplished m twenty five days whereas the return from 
Panama takes sixty The return from Australia is equally 
lengthy round the Cape as by Cape Horn, and the latter route 
IS now preferred owing to the notoriously dangerous character of 
Cape Agulhas Needless to say, the Suer Canal is quite useless 
for sailing vessels Even apart from the fact that the Red Sea 
u most diflteult to navigate the canal dues exclude vessels 
whose vitahty lies solely m the cheap frei^its they can offer in 
competition with steamers With the modem construction of 
soih^ vessels, which ate built almost excliutvely of iron and 
steel, the only enemwf seriously feared are fogs, icebergs, and 
dead calms, to adueh we must add, in the much frequented ocean 
highways of the northern Atlantic, the fiut mail steamer The 
average skipjier does not mind a storm, but ratber welcomes it, 
as It makes him ga all the faster v 

The Jmmal ef Ms PtvMklm InsMuti states that the recent 
trials of electric loeomotives at Nantasket Beach, near Boston, 
and at Baltimore, have so satis&ctotily demonstrated the 
aupenonty of this closE of motor over the steam locomotive for 
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short hauls, that it is now very generally admitted that the near 
future will witness a very extensive appbcation of the new form 
of motive power for short branch hnes, tunnel haulage, fte At 
the Nantasket Beach trials, it u, stated that a speed exceeding 
sutty miles an bom was attained, and at Balbmore the test of 
the electric locomotive designed to draw trains throu^ the 
tunnel 7430 feel long m that aty, was highly successful A 
maximum speed of fifty miles an hour u> to be developed, and 
It IS guaranteed that the locomotive will pull laoo tons at a speed 
of thirty miles an hour 1 he system has been in practical and 
regular operation on the Nantasket Beach Railway since the end 
of June lost 

AcLORDisr to the J-itgiii rr a 1 rench physicist, M Denay- 
riure claims t > have discovered a mean<f of increasing the ilium 
mating power of gas alxnit fifteen times In his lamp M 
Henayrouze employs a spherical shaped metalbc body, and a 
mantle capable of being raised to incandescence In the body 
of the lamp is fixed a tiny motor which works t ventilator, and 
which receives current from a couple of small accumulators 
Theeleelrieal energy require I is said to be only 4 volt and of 
an ampere and to be sufheient to farce a current of air through 
the mantle and to rause the gas to burn with remarkable 
brilliancy The burnt r is said to consume seven litres of gas 
perearcel anl lainj-s hive been mode having an illuminating 
power jf 800 candle pewer 

Si I AKIN )f some experiments m marching which have 
recently been earned xit at the request of the Cicmian War 
Office by s >me students i f medicine f the f nednch Wilhelm 
Institute m Berlin who fir the purpist wore the regulation 
umf irms an I c imed the fu) I field service equipments the firUxsk 
Mtb r/ Joumxl^y^ The mirches performed vined from 
at t 33 miles and were extnited in all kinds of weather The 
weightii or loads canted vane 1 from 48 I > 68 lbs the foil ser 
vHc equipment rf the ( ermon infantry soldier avtiapng 70 lbs 
Thu if our iwn infantry does nit usually exceed 60 lbs The 
t inclusions arrived it by the medical officers m chai),e if the 
ex(etmiental observ ill iis were practically as follows When 
the loa I IS not excessive an I does n >t exceed 48 lbs am vreh of 
twenty five miles execitel m cool weather (60 h y is readily 
performed and has n I leterious efteets upon the man, even if 
eiiitinued fir same liysi nseeutively With a mean Urn jKra 
tore of 70° > a Slid ir I a 1 carrie 1 the same distance has a 
considerable temp rary efteit upon ihi organism, necessitating a 
rest of at least ten h urs m the twenty four \ load of 68 lbs 
c ull 11 III eamc I twenty five miles without inducing grave 
phyualogical lislurbone necessitating a full day s rest on the 
foil awing day fh sw light was not aaddy earned day liy day 

withaul derangement jf health over greater distince than fifteen 
miles A weight if do Ihs was the raiximum weight which 
could be tamed on canseeulive days for twenty five miles by a 
man weighing it st ne during oriinary summer weather con 
sistently with health It is not stated w hether the men by whom 
these expenments were made were picked individuals or what 
was their dietary 

Thk current numlxr of Tils Ittsure ffonr contains an 
inleresung article ty 1 Whymper, an some high mountain 
observatories, accompanied by lUuitrati >ns and short accounts 
of the difficulties exjierienced and the resets attained The 
observatones desenbed are — Mount Waihington, m New 
IlampshiTe, USA 6286 feet high , it was estabhshed in 1870, 
but la now closed Pike’s Peak, m Colorado, 14 134 feet high, 

, was erected in 1873. and closed m 1888 This station was 
celebnUed for Us electncsl storms The most elevated sUtnm is 
oO the top of the Misti, near Aieqmpa, in Peru This u I9,>00 
foet above the tea, btU notwithstanding its great elevation, the 
ascent is comporauvely easy Abont twelve miles to the north 
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there 11 a mountiun (.allid Charchani, alxnit 20 000 feet high , 
an ob<itrval»ry woi eHtiblished ju^t below the snow lim, at the 
height of 16,650 feet, in the years 1692 j, but is now abandoned 
The artiele contains i graphic account of the diffieulties of 
establishing two observatories on Mont Blanc, one at 14,320 
feet, and the other on the summit, at 15 780 feet b) M \ allot 
and M Jmssen, respectively The meteorograph for the 
summit of Mont Blanc hss lieen constructed by M kichsnl it a 
cost of ,£'750 and the clockwork u calculated to remiin m action 
for eight me nths 

1 sLi ti and practical public ilions continue to issue from the 
vanous botinieal experiment stitions in the I nited States We 
have on our table the foil wing —from Kins is Stile \gii 
cultural College, JiiMtiii N 1 50, comprising a list if Kinsas 
weeds, with desenpti ms, and 6gure8 of the seedling firms from 
Cornell Lnisersity, an essay, I y Mr (j 1 Vtkinson on 
“Damping Off,’ contaimng a desiription, with figures of the 
sarious parasitii fungi which oceompiny this |henomenon in 
eluding a new siiecies, Viliil Ita Kucottuka and Studies in 
Artificial Cultures of Lntomogrnous I ungi, ' by Mr Is II 
1 ettit, als 1 illusliatctl b> pUtes 

Tllf Keport of the laitinieal I \ehange Club if the British 
Isles for the current year is issued, with a list of IKsideriti 
The main fxirtioii of the ve ry useful w ork done by this \ss xiation 
rests with two or three individuals This work would lie greatly 
promoted by the addition of a few new sulisertbers. who should 
address themselves to Mr t harles Bailey College Road, W halli y 
Range, Manchester 

Thl fillowing colinial b tamcal public ati ms hive teoehed 
us — The JiulUut of iiiiscellaneous infomiaticn of the Iscyil 
Bolinic (ftnlens Trinidad for July, containing a riuiiilitr of 
notes on native mil cultivated pi inis in the colony by Mr J II 
Hart, Hetviy hulUliii, No to, of the Deimtineiit cf Agri 
culture, Brisbane consisting of contributions to the Queensland 
flora, by Mr f M Bailey /Vwrf<<i«ei of the Koyal Sicicty 
of Queensland, sol xi jit 1, with the annual address of the 
f resident, Mr K I Jack, on “The Higher I tilitarianisin 

MfsSRS Cj I'llllii AM) koN have reprinted fer Dr Mill 
the jiaper on ‘ The f nghsh Uikes which under the title of 
“On the Bathymetrical Survey of the 1 nglish lakes the 
author contnbuted to thi [iily and August nuniliers of the 
Geograpkual Journal The Ixiok is nicely got up, and is 
illustrated by numerous photographic views, maps, and 
diagrams 

A NFVV cvhtion — the lliird — of Clowes ind Colemans 
“ Quantitative Chemical Analysis ' has lieen sent to us by 
Messrs | and A Churchill Fhe work has undergone certain 
changes since the publication of the second eelitiun, the matter 
having lieen increased, the text revised, and vime new figures 
addwl 

Tub ^ptember part of S un ePro^sf contains the following 
articles — ' I’rogress in the Study of the Ancient Sediments, ’ by 
J t Marr , “ On the Respiratory hunction of btomata, ’ by > 
h root Blackmon , " The Zoological Position of the 1 nlolntes,” by 
H M Bernard , “ Some Metasomatic Changes in lamestones,” 
by A Darker , and “ The Decomposition Products of I'roteids,” 
by Dr T Cregor Bmdie 

Tub senes of small books, enutled " Lncyclopddie Scien 
tifique desAide Meraoire,” which is being brought out conjointly 
by Messrs Oauthier ViUars and G Masson, of Pans, has had 
another addition made to it by the publication of “ Cuboture des 
Terraases et Mouvement des Terres,” by G Danes 

The Mpt “ On the Cost of Warships,” which was read fay 
Dr i mgu at thu year’s snmmer meeting of the Institution 
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I f Naval Architects, has been issued m pamjihlet form by the 
Institution The pamphlet also contains a report of the dis> 
ensNoD un the paper which took place at the meeting 
W» have received the Mtmons and Profreduifs 1/ tke A/tm~ 
tkesitr I tin ary and Pkiloiophual SuHu/y, fourth senes, vol » , 
No 3, 4, and 5, and the Join ml of tkt Isia/t Softrly of 
Sin^l v< I luv , part 2, No 2 
Mr R Mr P Ml, of Hatton tianlen has sent to us advance 
sheets of his new e italogue of electrical testing and measnnng 
instnunenis Many of the instrununts aie figured 

The University Correspondence College has issued its Inter 
midiate Arts Guide, No x , with the papers set at london 
University, July 1895 and articles on the speciil subjects for 
1896, and Its I ondon Inter Science anlPiel Sii (lUideNo 
vii with Ihe papers set it I nndon University July 1895 
Thb August numbers of the Journal of tkt A j if Mt ro 
t of* als Iil\ and i f Chnual ?/c/ h rhive reache I iis also part 
VI of ll e A ital\ / r Rtbhothtk Ur Katuili hni / ofddtmtck 
Caiolint k n I) lift km Uvkmu dtr Nttuijoi ckn , Ilalle, 
anlMessrs 1 riedlinder and Sohn, Berlin, have sent i s No x to 
siv of Ntture V tt/a/cs 

Tub idditioDS to the Zoological Society s Gardens dnring 
the past week include a Khtsus Monkey (A/a ttus tkesu ,i) 
frero India presented by Miss 1 S Cooj* r , a Smith a Dwarf 
Lemur ( 1// r Ju wrMr) fioiil Madagase ir presented by Miss 
Kuliy V\o Ic It a \ ellow fionted Amaron (Uiijsotis 01 kn 
I fkah) (torn ( 111 in 1, presented by Mr W Page a Beautiful 
(.irass I inch (I'tfhtla nnraktltt, S ) from Viistralii presented by 
Mr (»erar I () She 1 , a Hrorilion Tortoise ( Iti/ii io tihnhta) from 
Bn/tl, di| sited, three Boas (Ax onsfri f>r) from Braril, 
purthised a Mapiti Deer (Cit-u luadmtit i), two Tn 
angular sp itted Pigeons (Columba {uinn), a Spoiled Pigeon 
(Columlt mi ulott) two Crested I’lgeons (Otfkafi Itfkotes), 
two Half i Hare! Doves (Tmtur u,mitorjuatu ) twe kinaceims 
Doves ( Turtur t mateut), bred m the Gardens 

OUR ASTRONOMICAL COLUMN 
Thf Si 11 IRUM os MvRs In connection with the recent 
ibscossion as t> the presence or absence of the bands of water 
vapour in the spectrum of Mars, Dr Janssen has published further 
particulars if the observations made by him m 1867 (ComMes 
rtndus, July 29) He points out that even with the (juontity of 
vapour in our own atmospbire the hands would m all but 
invisible to an observer on Mars if the solar light were reflee teil 
normally from the earths lurfoie and since the general 
conditions of the planet point ti its atmosphere lieing less 
important than our own, it is easy to understand that the 
detection of the bands is a very delirtUe observabon To reduce 
the absorptive efiect of the terrestnal atmosphere, observationis 
should be made at a high altitude, and the use of the lunar 

r ^nim as a term of companson is also important As to 
apparatus required. Dr Jsnssen does not consider large 
telescopes mdispensable, os even with them the telluric 
bands can only lie observed in their totality Previous to 
observing the spectrum of Mars, Dr Janssen hod been 
engaged in an extensive stndy of the spectrum of water 
vapour as exhibited ^ a tube 37 metres ui length The obser- 
vations of Mars were made on May 12 15, 1807, from a station 
on Mount Ltna at an altitude of nearly 3000 metrei , at meridian 
passa« the albtude of the planet was 72*, and at sunset, when 
the observations were commenced, it waa still more tlM 60* 
above the horizon, while the moon was a little lower The cold 
was excessive dunng the nights of observation, and the quantity 
of vapour contained in the atmosphere overlying the ptoce of 
observation would not be able to give mdications of the tellnnc 
groups near C and D, according to the experiments with the long 
tube Under these highly favourable conditions. Dr Janssen 
found feeble but certain indicoUons of the gronps at C and D, 
and he is confident that fetara researches will jtisbiy the oon- 
clusioa at which he arrived 
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Aiiaratis 10 iLLUSTRAir Doi pier’s Principle —The 
movement cl the hnee in e plectrum ihte to the eptRoech or 
lecenion of the source of light u now to thoroughly well known 
and hat become of inch importance in aatrononucal quet 
tMiu, that a laboratoty experiment to lUuitrate thii &rt will be 
of interest The idea which we owe to the Rnttian astronomer 
A Btlopoltky, and which was published m the Mtmeru delli 
Socutt SpiMrotcfpttit Ualtant is at follows — Wh know 
that the wave leiuph of light ray can be varied bgr reflecting the 
light into a movable reflector, the amount of variation depending 
on ^ velocity of the reflector and the angks of incidence and 
reflection Bj allowing thi light t > fill at vertical as possible 
on to the reflector, the vanatiun of the wave length can be 
magnified at will by increasing the number of reflectors Now 
the apparatus suggested consists of two cylinders with panllcl 
lies capable of Wng rotated very rapidly in opposite directions 
On the surfiscch of each a laim number of refl^ors are fixed, 
which are so arranged that when a ray of light from a heliostat 
fiills on the reflector of the first cylinder, then from this on to a 
reflector on the second cylinder and so on backwards and for 
wards and finally into the slit of a spectroscope 

By closing first half the slit and ( hotographing the spectrum, 
ind then on the same plate photcwripliing again the spectrum, 
only this time using the other half if the slit, the movement of 
the lints wdl thereoy be doubly recirded on the plate the 
double displacement being due to the two directions of rotiti n 
of the cyhn Icrs during the first and sec md exposure respectively 
Whether thu idea cin be carried out praetieally is yet to be 
seen for there are many difliculties Conner ted with it, such as 
the great velocities of the cylinders perfect rigidity, &c , which 


////< PKl-SI>PE CLUSPER'^ 

'T'llIS work hehngs to a class of investigations whose number 
has been steadily mereasing in the last few years The 
discus ion ( f the relative motion of stars in loosely aggregated 
groups Is I study that may throw light on intricate quest! ns 
connected with the structure of the i ismos , and m this point rf 
view the Pleuules group has been discus^ by severaj astro 
nomers since Bessel laid the foundatu n for such inquiries more 
than hfty years since 1 he cluster in Perseus the stars about 
the nebula of Onon and some other groups have already 
engaged the attention ( f astronomers but nothing more com 
plete or moa interesting has ippeired than the present mvesli 
gation due to Dr Schur and it will hold its own till lapse of 
time gives a more trustworthy hold upon the small mutual dis 
placements which successive investigations may reveal f r 
greater accuracy of measurement cm scarcely be expected 
The present work divides itself nalunlly into three sections 
In the first is given the results of a thi rough examination of the 
mstrument and of the constants rf redaction, together with the 
tnangulation of the group undertaken by Dr %hiir In the 
second part is presented the measurements of position angle 
and distance of the stars by Dr Wmnecke made with the Bonn 
heliometer m 1857 and 18^ and m the thud the companson of 
Ihe results of the measurements made with the Bonn and 
Oottingen heliometers respectively 
The investigation of the errors Ihit accompany heliometncal 
meamrement and their elimination, however complete and 
satisfactory, wdl only be of interest to experts in the use of this 
delicate mstrument, but as evidence of the accuracy finally 
attained, we my quote the resulting values of the scale derived 
from the measaRtnent of the distances between stars in diflerent 
parts of the heavens, whose places were determined with great 
accuracy for the reduction of thu heliometer obeervations made 
in Ihe Transit of Venus expedition The places oftbe" Victoria' 
stars have bei|| taken firom Dr Gill’s paper — 

Dr 9 d«irivaiM Dr Amhniimtvaliw 


In a measurement of approxim 
would osnga values diflerent by onl 
upon wbicE they may be congnUnls 
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fliitwithktanding this apparent accuracy, there still remains an 
unexplained discrepancy between tneasaoH made with the 
heliometer and Ihe distances deduced from meridian obierva 
tioos Dr Gtll has called attention to this pecgluinty, and has 
Mi^mted an explanation which does not seem to be satis&ctory 
to Dr bchur or to apply to the (lOttingen instrument, where 1 
distance of about 1000 appears to be measured too small by 
approximately a quarter of a second Thu difference disappears 
for distances of about 5000 and reappears with an ojmosite 
sign for the grextest distinces possible to measure with the 
G ttingen hehometer Dr Schur employs, and justifies the 
employment of an empincal correction of the form - 
Cvrrection 

where the unit of 1 is lOco seconds On the assumption that 
the correetiun disapjiears for t — S “d u at a maximum for 
r s 1 j, he derives the foil wing values for the coefficientV — 
fraction o 473 (1-0 soj* + o 06 j*) 

The insestigatinn of the re nections to the reailings of the 
position circle is midi with quite as much care as tbit devoted 
to measures of distanie but the jirobable error of a distance 
mcAsure is only half is great as that of a measure of angle This 
result confirmni u it is I y similar discussions in the case of 
other hehe meters induces Dr Schur to liase his tnangulation 
of the group on meisures f distances, reserving the measures 
of poMtion angle for the nentation of the entire group after the 
solution of the tnangics The observation* began in February 
i8h9 an 1 ire r nluuicd till March 189a, and embrace forty five 
stars of thegrrup The i mbmed measures give nse to laj 
measured disluices and each of these is compared with the 
distance eomput ed fn m Asaph Hall s catalogue m the stars of the 
I’niepe (.rouji { Washington Observations 1869, Ap iv ), 

0 11*0 to as many eqiuitions of condition Ih^ are col 
into an en rmous normal equali in of seventy four un 
knuwns The s lution of suih an equation is sulhcient to make 
the boldest arithmetician waver and seek some aj proximate 
solution lut Dr Schur preferred to adhere strictly to the 
method of tliminalicn proposed by Gauss and after weeks of 
labour brought his wi rk 1 1 a successful conclusion Such a 
labour so earned out m the Umversity of Gottingen, is a not 
unfitting tnbute to the memory of the great mathematician w ho«e 
name ISC nnected with that particulu form of silution With 
a similar disregard to the juontity of labour involved, ami wnth 
all the accuracy attainable Dr Schur finally fixes the eoorduMtes 
of the forty five stars under constderatiun 
A melancholy interest is attached to the second part of the 
memoir m which the results of Wmnecke s measures are given to 
the world The intitiduction is the work of that distmguished 
astronomer and it will lx, a matter of sinrere regret tv all that 
his state of health has not permitted him to continue t v the end 
an investigation of s > much value and thoroimhims That the 
task of (x rojiletion and editing has fallen to Dr &har is fittlhg 
and approprute an 1 must have been t ^ him a labour of love 
Ihe jMncipol difference in the methods of observation at Bonn 
(where Wmnecke s observations were made) and Gottingen con 
sists m the greater reliance placed by Wmnecke on the metsuna 
of position angle, a confidence scarcely warranterl by the proh 
able error deduced from the obrervationa which Dr Schur gives 
os follows — 

Probable error in distance of aooo k ^ o ai8 

„ „ in posiuon angle (m a great cucle) - ± o* 379 

Ihe final result is tv give a catalogue of the places of 45 stars 


Dr Schur first examines the relative accuracy of the twro caU 
lognes, and deudes in favour of the more modem, in thepropor 
tiQO shown by the following — 

Probable error of distance (4000 } db o 193 ±0 354 

„ poution 01^ A o 359 A o 506 

From coodflaiations based on these and wmikr £scU drawn 
from mehdita obaervationi. Dr Sdivcoodudea thata difference 
of (T » m tKe place assigned to a star in the two catalogues can 
hordhr be Ngofded os a proof rf die axlitenoe of proper motion 
I TlwdiSMiicebetweentbecoofdiiiattsbothinR A andDecUn- 
I atMO, UMtagh Rrger than this quantity, m everywhere snMdl and 
negobye Tlia proper motwn rf ten rf the stars has also been 
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detcrmuieil by Auwers from the mendian ol«erv»tions «f 
Bradley and Mayir, and theae ihow in the mean a correction to 
the heliometm'Uly deduced proper motions of - ooor and 
+ o 0}9 in R A and Declination, respectively Thw discre 
(lancy is subsequently traced to corrections due to the funda 
niinUd catalogues employed, and the final star places gieen on 
pp 298 9 possess an accuracy that will make them of value for 
many punoses 

finally, a comparison u instituted between the proper motion 
(f the group aS observed and the motion that might bees 
pected frim the progressive motun of the solar system The 
result IS not in very satisfu^nry agreement The pamllaetie 
displacement of the solar system is 

Aa 1 0016 A t -O 020 

I’rpper motion, Auwers — -0^0044 +0 007 

„ „ other siurces -o/< 0041 -o 032 


I he question of alsoliile parallax enters here 1 — — 

point Dr Srhur pr musts 1 1 return, possibly in eonneeti n with 
photogmphK resiatches W t 1* 


UNIVERSITY AND EDUCATIONAl 
INTFLI ICFNCE 

Thf following app mtments have recently lieen msile sbroad 
— B41e Dr R Metrner, of f reiburg to the Chair of Physiology, 
Barcelona, Dr ( il Saltor I asali ti the Chair of Surgical 
latholocy Br^au Dr Jaroln I’rofessor of f ire nsie Medicine 
B nn, lir Pinner Ordinary Professor of IDgicne , Columbuin 
University, Wisconsm, Dr W Keed to the Chair of Bactenology 
and Pathology, and Dr M 1 I*hilllps ti that of Hygiene 
(•ranoda, Dr Kafael M 111 y Kodnguez of Havana Professor 
f Clinical Surgery ( enoa Dr Canalu Onlmary Prifessirof 
Hygiene , Harvard Dr H C frnst Pruftssur if Bacteriology 
Niw ^ork (lolyelinic) Dr Wilbur B Marple Irofesor of 
Ophthalmol gy Dr M R 1 ryor I’nfessir of f ynoecolig), 
an 1 Dr W R Townsend 1 rofessi r of Orthoptic Surgery 
1 rsLue (Bohemian University) Dr J \ Rohm f xtn irdinary 
1 r ifessor of Histology Tumsk IH f fsrtiger Extraordinary 
1 lofessor of Medical Chemistry , Wurzburg Dr K Kieger 
Ordinary Irufessor of Isychiatry Zurich l)r H \ in Wyss 
I xtnerdinary Professor of forensic Medicine 
Dr T H Nvsloi has I een appointed I rufessor of I ogic an I 
1 thics m Colunfbta College Rew \ ork Dr J Allen Cilbert 
of ^ale goes to the Umiersity of lows as Assistant Irofessir 
of Psychmogy 

A CORIilNi ti 6 tuH t Dr Wilhelm Roux of Innsbruck his 
1 ten called to the chair of Vnatomy in the L nivemity of Halle 
Dr K Seubert, of Tubingen to the chair of k hemfstry in the 
1 echmeal High Schot 1 Han iver and Ur Kallius, of Ciottingen, 
to the chair of Anatomy at 1 ubingen 

Mvssrs h B liKilhNSR \Ni J f Crriohion have been 
n ade full yirofessors in the Sage School of Philosophy 10 Cornell 
I nisersity 

I ROi Mark W H skrisc ion has aocepted the presidency 
I f the University of Washington 
Till Aberdeen Town ( ouned have agreed to give on annual 
contribution of £300 fc r the establishment of a denartmepl for 
instruction in agricullurt in connertion with the Univertity of 
Aberdeen provided that a similar sum be given Iqr the County 
Council 

The prospectus of the Science, Aft and Technical Schoffls 
1 lymouth for the fourth session 1895 9^i has been issued 
Co] US may be bad of the Secretary 
Wk have received a copy if the syllabus of lectures to be 
delivered in the Engineering Department of the City of Londoa 
College, Moorfields, dunng the coming aeasioii 


SOCIETIES AND ACADEMIES 

I ARIS 

Acadeitty of Sciences, beptember 9 — M Msrey 19 the 
chatr —A memoir wu presented by M Wladimir de Nicofauew, 
ptitled "On the attempt to show eurrents of electrK 
nitplacement and on the magnetic indnction of iron m the 
ahemotlve Mate * —Results or solar oheervations made at the 
Royal ObwrvRtory of the Roman College, dunng the first 
i^MUter of 1895, by M P TacctunL The diminution of 
NO. 1351, VOL. 52] 


frequency of spots was maintamed dunng this quarter wnth a 
secondary mimmum in Janaary Protuberances showed the Mune 

minimum althoimh the season was unfovourable for their ofaesrva 
tion —On the forces developed by difierencee of temperature 
between the two mom plates of a beam with eontmuous trusses, 
In M II Deslandres E tom the experimenu made, difierences 
of temperature between the upper and lower plates of a eontmuous 
girder cause supplementary foreis of compression and extenston, 
freiiuently reacfoim m the hot season 2 kg per milhmetre — 
Observations on M Desfamdres note, by M Maunce Levy An 
exact demonstration giving the means of deducing the strains in 
every case —On a theorem m geometry, by M Mendelfef — 
(in nitro substitutions, liy MM C Matignon and Deligny The 
conclusions are given (1) Isomendes of posiuoa have always 
been found to have the same heats of combustion within the 
errors of expenment , one only need lie examined from a 
number of isomendes (2) The mean difiierence in heats of 
combustion of a compound and its nilro denvative is 45 Cal 
Hence is deduced tlie equation 

KClI + NOjIl liq =RCNO +ll,0 1iq + 36 7 Cal 
that IS the exact vilur fnun I by Birthel >t fvr the formation of 
nitro hydr xrarU us — On the txplosii n of end ithi itnic gases, Iiy 
M 1 Maquenne The conditions of propagation of an explosive 
wave initialed by detonators are given and the influence of this 
explosive character on the industrial applicati >ns if acetylene is 
posnted f ut —Influence of the winter 1894 95 on the manne 
muna, by M licrre I auvel — Onaginntic terrestrial tortoise, 
from a specimen living m 1 gmont luands by M Th Satizier 
Dimensi ins are given of a specimen of TV /W Daudurn, and 
compared with the limensions 1 f iher kn wn tortoises and the 
fossil T Pirptntaua Results tf paleontological exeavatiins 
in the I pper Miocene of the ‘ colhne de Montredon by M 
Ch Detierel —On a superior limit to the mean area affected by 
an eartnejuake liy M E de Montessus de Ballore Erom 
Japanese itservations it is deduced that this hi(,her limit is laoo 
square kilometres 
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PERSONAJIFY 

The Dtseaset 0/ Penonaltty By Th Rjbot Authonsed 
translation Second reMsed edition (Chicag'o The 
Open Court Publishing Company 1895 ) 

T he importance of a work bears little relation to its 
bulk so no surprise need be felt at a masterly and 
very suggestive r/sutn/ of recent inquiries into a question 
of the highest interest being compressed into this thin 
\oIume of less than 160 pages of good readable type 
The work itself is not new though it is so in its present 
translated form It is practicall> up to date and affords 
an excellent study for those to whom what 1 ennyson calls 
‘ the abysmal deeps of Personality are wholly mys 
tenous as well as to those others who have sounded 
them m pait 

h irst IS regards eonsciousnebs there are two views 
the old and the new Ihc old \iew regards it as the 
fundamental propert) of the soul or mind the new 
Mew regards it as an event superadded to the more 
regular activity of the brain, depending on conditions ns 
yet unknown and nppeanng or disappearing according 
to their presence or absence The old view fails to 
account for the vast substratum of unconscious mental 
acuvity whose existence is now beyond dispute and it 
apparently hiils to account fur intermissions of con 
saousness, whose existence con hardly be denied even 
when the fullest allowance is made for the effects of 
forgetfulness The new view is simpler than the old one, 
and much more consistent with observed facts, especially 
such as aie obtained from the study of mental disease 
which IS a subtle analyser of mentil functions Many 
persons are loth to admit that the highest manifestations 
of the human mind are fugitive phenomena subordinate 
to those of a lower grade but whatever be the origin of 
consciousness, its value is none the less h rom the point 
of view of the evolutionist it is not the ongm of a 
faculty that is of consequence, but the elevation to which 
that fkculty attains However consciousness may have 
come into existence its first appearance on the earth 
must have been a fket of the first magmtude, for it is the 
basis of the recollections, which capitahse the past of each 
animal for the pro6t of its future, and give it new chances 
of survival On the automaton view of life consaousness 
changes the animal from a simple automaton mto one of 
an incomparably higher order The author quotes much 
from I^s colonies animales of Pemer, to show the 
steps through which consciousness first became developed 
in the animal world, startmg from associabons pf indi 
viduals that are almost independent of one another, but 
which, owing to their conti^ity and mutual pressure, 
cannot be wholly unafiected by their neigbboun The 
next step is the appearance of a colonial conaciousness, 
where a colony is formed of individuals in yhieh spate 
division of labour takes place, and the fimetnm of loco- 
motion IS centralised But because a cedony acquires 
colonial consciousness, it does not follow that each qt the 
indmdiHtls that compose it loses lU paiticular cmscieus 
ness , thus the severed imy of a star fish continues to 
ho. 1^52, VOL. 52] 


creep to follow, or, it may be, to deviate under conditions 
from a given route and to quiver when exatfd, and thus 
to betray a consciousness of its own whiclv before it was 
severed, was subordinated to the consciousnoss of the 
whole starfish By degrees this colonial consaousness 
confiscates for its benefit all the particulai ones 

The author maintains that consciQiisness is kiot like a 
central point fri m vfhich alone feebngs radiate and to 
which they all arrive but that it is a complexus of 
separate phenomena each of a paiticulqr qjass, bound up 
with certain unknown conditions of the brain, exiyting 
only when they exist lacking when they disappear 
Hence the sum of the states of consaousness in man is very 
inferior to the sum of all his nervous actions Conscious 
personality is only in abstract of the vast amount of 
work that Ukes phee m the nervous centres Its basis 
IS formed by the diffused bodily sensations which bang 
elementary causes serve as a warp upon which is woven 
some gorgeous pittem of tapestry that corresponds to 
the higher feelings Ihe general consciousness of the 
organism serves as the support of all the rest, and 
forms in the author's opinion the real basis of consciom 
personality 

Person il identity 1$ an unsatisfaaoiy phrase A man 
feels to be the same in liis ego at different periods be 
cause the great majority of his bodily feelings contmua> 
the same owing to his struaural sameness The so 
called identity is due to the large preponderance of un 
changing elements which characterise a healthy state 
but in disease this habitual predominonee may fail either 
wholly or temporarily leading in the one case to a sense 
of a complete change of personality, m the other to that 
of multiple and alterniting personalities A few but 
adequate number of specimen cases are given A some 
what comic instance is that by Hack Tuke, of a patient 
who had lost his ego (that is the one which was familiar 
to him) in^was in the habit of searcbing for himself 
under his (C/ the speech of baturn. Search Thea 
search in Keats Hypenon ) 

The rather common cases in which a man believes 
himself to have become changed into a new persOfi]; 
are considered by the author to be mostly superficial 
that IS, to be due to loc il rather than to general disorder 
1 myself witnessed t case which showed that the 
imagined personality was not well sustained It was at 
a lunatic asylum where 1 went accompanied by a 
photographer to take spqpmens for composite photo 
graphy He mounted his camera in a ward, and a batch 
of patients were brought up One of them was duly 
{dpeed in front of the camera, the others were led to a 
bracb behind the operator to wait their turn It hap 
pened that one of these had the manu that be wm a great 
commander, let us say, Alexander the Great, and he 
chafed internally at not having had precedence Whan 
my photographers bead was tinder the dark cloth, and 
bis body m the attitude appropriate to the occasion, 
Alexander the Great could restram himself no longer, but 
nipped the projecting rotimdity of the poor man’s hinder 
end with his teeth I abstain from dwelling on the 
tableau, *er qp the cate witlC which the smartmg photo* 
graphex^ m his frirther opermuons, squeeted himself mto a 
comer that guarded his rear The pomt is this, that a 
I man vrtio vAu thoroughly pervaded with the idea of beug 
Z 
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1 mitihty conqueror, would not have >nade ihukind of 
attack 

Without attempting to condense further this already 
condensed and very readable little volume written by a 
distinguished inquirer, I will conclude by saying that it 
well deserves a place in any general library 

t R \NCis ( \i rov 

SATELLITF F VOLUTION 
Satelhh F 7 olution By James Nolan Pp 114 (Mel 
bourne &c (jeorge KobertMm and Co iSQ) ) 

I N this book Vfi Nolan discusses the part pla)edby 
tidal fnction in the evolution of satellites Although 
the subject » one of much scientific interest ^is work is 
hardly likely to attract the attention it deserves because 
the unm tthcmatical reader will find the reasoning hard 
to follow whilst the mathematician will be repelled by 
prolixity due to the author’s treatment of the problem b> 
means of general reasoning * The first fifty pages of the 
book ippeir to be virtually contained in the sing'e equa 
tion which states the effect of tidal friction in increasing 
the mean distance of a satellite It might perhaps be in 
tcrcsting to some to discuss the various elements of the 
problem in detail but those who are able to comprehend 
an analjtical formula are not very likely to have the 
patience to follow such a discussion 

I shall not accordingly follow Mi Nolan in detail but 
will pass at once to the conclusion to which he tends 
On p 9 he says - 

' Though Mr Darwin made elaborate cilculations to 
support his theory respecting the part played by tidal 
fnction on the evolution of the earth and moon he seems 
to have dismissed the Jovian and Saturnian systems with 
the conclusion that their satellites unlike our moon could 
not be traced much further in than the prescnAdistancc s of 
their respective planets and that as the relation between 
the mass of the planet and satellite or rclition of 
rotational to orbital momentum is very different in the 
case of the earth and moon to that for other planets and 
satellites, their modes of evolution may have differed con 
siderably He seems to have gone something further 
into the possible effects of solar tidal fnction on the 
planets revolving round the great central body, or at 
least has come to the correct conclusion that the efficiency 
of such tides would be too small to effect any appreciable 
change dunng the natural lifetime of a solar system 

He then proceeds to show that if the eaith and Jupiter 
rotate under the influence of tides subject to the same 
fncdonal resistance, the proportionate rite of increase of 
the moon s mean distance is much smaller than that of 
all of Jupiter’s satellites, save one In other words four 
out of five of Jupiter’s satelhtcs would have their mean 
distances increased by say one per cent in a much 
shorter time than would the moon He then pursues the 
same tiain of reasoning with respect to Saturn and 
Mars 

It oppean to me that Mr Nolan is correct m these 
conclusions, and we are thus led to suppose that tidal 
finction may have played a much more impoitant part in 
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the evolution of satellites than I was disposed to allow 
It ' He points out (p 70) that the satellites of Jupiter 
are probably much jounger than the moon ‘ when tho 
moon wis younger her relative rate of recession was 
faster as now is the case for some satellites in other 
s> stems He finally concludes (p 78) that the majority 
of satellites in each system may be traced to a position 
coi responding with that of the nngs of Saturn 

But before amv ing at this result the author has treated 
another problem m which in my opinion his conclusion 
IS incorrect On p 45, he considers the effects of tidal 
fiicti m on such a nng as that of S itum He says 

Tidal fnction could have no effect if the nng weie 
perfectly even all round When composed of individual 
bodies It could not be or remain so E leh individual 
would be unaffected by the tides of the others and would 
lecede at the same rate os if it were the onl> body in the 
ring Ihe moon lecedcs it exactly the same rate os she 
would weie theie no solar tides and if theie were a 
second moon there would be no interference with the 
iccession of the first Then if the bodies composing 
the nngs ire is the sand on the sc i shore for multitude ' 
tidal fn ti in must still effect the usual progressive ch inge^ 
unless ei h individual body be stnill enough to lie un 
affected it the distance whether composing a nng or not 
Th s must have a dissolving effect on the nng or tend to 
shipe (iitain sections of it into so m iny bodies which, 
hiv ng m leased their mass it the expense of the ring, 
finallj re ede therefrom eithei to circle round it a greil 
distance 01 be piecipitated into the planet increasing its 
rotition speed 

It vv >uld seem that the process here sketched is an 
essential part of Mr Nolans theory of the evolution of 
satelhtcs but 1 believe it to be founded on erroneous pre 
m ses He om ts in fart to notice the necessary condi 
tion for ncgle t ng the effects of the tides raised by one 
satellite on the me in distani e of mother this is that the 
periodic tunes of the two shall not be equal to one another 
If the pen xlic times of two s itellites are unequal we 
need not invoke tidil fnction to bnng the two bodies near 
to one mother On the other hand, if four or eight satcl 
lites be equallj spaced round a planet and revolve with 
the same penodir time tidal fnction would only influence 
their mot uns to a v cry small extent I am therefore un 
able to follow Mr Nolan in this part of his work 

Several other points in the early history of satellites 
are considered by Mr Nolan but I am unable to touch 
on them within the limits of a review 

Notwithstanding all that has been written by him 
and others we are still far from a consistent theory of 
the formation of a satellite In my own papers 1 have 
ventured to throw out suggestions (which have but too 
often been quoted as positive theories), and it still seems 
to meat least that neither the present contribution of the 
author nor the theories of others are adequate 

This work touches on subjects of interest, and although 
It seems open to much criticism, I for my part welcome 
the extension given by Mr Ncdan to the part played by 
tidal fnction in evolubonary astronomy 

G H Darwiit 

> Th* arguuw i m far which I wM lad to an amncoai aonelnioi on thia 
pout wag ba lowid in Pii/ Tnmt pan u iWr p. S«4< 
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OUR BOOK KHELfi 

Du Lein 7 on <Ur LlektnsttU und dertn Pr^kUsche 

Verwenduntc By Fh Schwartze (Leipzig J J 
Weber 1895) 

IHR author in hii preface hays that his intention in 
writing this book was to give the bearing of the latest 
scientific results in electnatj on electro technology He 
goes on to siy that the contents will probably appeal 
peculiar The first of the abo\e statements taken in 
conjunction with the title of the book, will piobably gne 
as erroneous an idea of the contents as it is possible to 
obtain For if there is one thing the author does not do 
It IS to give the bearing of the few modem discmeiies 
or lines of thought wht» he mentions on the practical 
applications of dectncity 

For all intents and purposes the book ma\ be divided 
into two parts The first of these deals with the question 
of the fundamental principles of general 
physics and with some mechanu al problems „ 

such as moment of inertia oscillations of a 
pendulum wave motion The second 
part deals more partirul irlj with electric and 
magnetic phenomena 4 

Throughout the greater p irt of the book 
but particularly in the first part the rcadci 
will probably hcanil) endorse the authors 
view that the contents of the book are 
peculiai for the subject of dimensions is 
treated at great length so that for at any 
rate the first three hundred pages, there is 1, 
haidl^ a page without at least one di 
mcnstonal equation The appcirance of 
some of these dimensional equations how ’ 
ever aie certainly pttuliai for the author 4 
attempts to introduce a set of dimensions 
in terms if what he calls I incarkrafi 
* Machcnkrift and \oluincnkrift Ihese 80 
quantities he indicates b) the s) mbols I I * ^ 

and rtg irdless of the f ict th it in those ““ 
dimension il foniiula. in w hit h length mass 0 

ind time arc taken as the fund imcntal units ,4 
the s>mbol L is used foi i length Fven 
the author himself seems to h iv e got muddled 
when such equations as [M*I ^]-[ML*] are 
allowed to appeir and the state of mind 
of the student whose commuid of dimen * 

stons IS limited, aftei revding the book is 
lamentable to think of In the ch ipter deal 
ing with the dimensions of the clectncal and 
magnetic units, no mention is made of the 
effect of the properties of the medium, and , 

although RuckeHs name is mentioned in the 
preface in connection with the subject of 
dimensions no mention is made of his » 


LETTERS TO THE EDITOR 
[Th* Editor dott not hold hmtoJf rtifontMo for oftmoou ox 
prottod iy hu corrotfomUntt mtthor emn ho u nd ort x h o 
to rotnm or to torrotfond with th* wrUon tf rofoetod 
numoutnptt intondod far thu or any othor fart of NATOtUl 
No notuo u tahon of anonymout eommnmtations ] 

Rain in August 

Aittsi being a harvest month and the hohday month far 
exetUeute m this country its weather is a matter of concern to 
multitudes I propose to show how the ramfitll of August at 
Greensneh has vantd in the last half century (1841-95) 

This venation appears to me rather to suggest sun spot influ 
nice but whatever nay he thoi^t about this it mav be 
interesting ti jl serve how fer the kind of correspondence 
1 ere pointed out is maintained in the future 
In the accomjanying diagram we have (a) i detted curve 
sh wing the vsnstion if At gust rainfall and the values have 



proposal to consider the specific inductive iBs 4 7 50 i s « <» 5 1 n 

capacity and the permeability of the medium „ w « t w ch « n c «me «noodwd ( 

as subsidiary fundamental units, and to indi c r 7 o R» niaii n a g t st Hsverfbrdw 

catc their presence in the dimensional < ""oiIkII 
formula. The more purely clectncal portion 

of the book calls for little remailq aim contains a some been smoothed with averages of $ yielding the continm 

what elementary treatment of the subject of electro curve a Underneath (i) u aa mverted sun spot curve 
statics, such as the calculation of the capacity of some A c nsidetable correspondence may here be traced 

n ie forms of condensers, d.c There are also chapters P^ly in foe last force waves, th 

ng with uni directed cui rents, thermo electncit) the moothrt rainfall urvecomuvne 
electrolyais, electro magnetic induction, and the dynamo ^ ™ hollows or minima of the fi 

electrical measuring instruments are shortly described | (the X^nst average being a 38) w» hay 
While only a very short account is given of Hertzs 
woilc, contra^ to what one would expect in a German | Sun qwt max. 1848 Ramfidl 
woilc, considerable space is devoted to a description of „ 1860 „ 

Elihn ThtHnson’s more showy expenmenta with rapidly , 1870 „ 

alternating currents I » >883 „ 


NO 1352, VOL 52] 


520 


NATURE 


[September a 6, 1895 


The <Ut« ptevioai to 1841 are, 1 suppoie leia nliable , but I 
may add theae two caaei of Auguit rain&ll under a>era(2e 


Sun spot max 1830 Rain&ll of August 1831 a 1410 

, 1837 „ „ 1838,093 


Bv way of showing that in other parts of the country there 
has been, in recent years at least, a similar vanati in I add three 
similarly smoothed curves of Au^t rainhll for Haverfordwest, 
I landudno, and Boston (Lincoln) respectively ( d r) Ihc 
data however, do not extend back further than 1866 
The case of Greenwich may be presented as f dlows —Take 
each maximum sun spot year and s year on either ude and 
tabulate the August rainUl in eaeh of these Indicate by 
the letters d (for dry) and w (for wet) whether this rainfall has 
been below or above the average Then wt hsse — 


Muimum 

1847 1848 1849 
1859 i860 1861 
18^ 1870 1871 
188a 1883 1884 


I9S 4 as 0 4S 
1 .3 365 og 


I 13 „ - 
1 21 a 02 
I 16 071 


Here we hnd ten eases of s dry August out of twelve Those 
twelve values give an average if I 55 inches 
Now do the same with minimum sun spot years — 


184a 1843 1844 

;iii 

1877 1878 1879 
1888 1889 1890 


^1? 


Here we fin I eleven c 
Those hitecn cases j,ive at 
It would 1 e int< resting 
suisist elsi where anl 1 erln|is sime f y 
disposed t investit, ite the matter 


3 73 I 81 2 54 tt /«. 

IS of a wet August out of fifteen 
. xrtt,e of 2 b4 inches 
kn iw to what extent such relations 
reaiers^ma^^ 


lines in the visible part of the spectrum Johnstone 
Stoney had already shown that three of the wave lengths 
of the visible hydrogen lines were most accurately pro 
portional to the values 9 5, 4/3, 9/8, when Balmer 
discovered that these values were given by the formula 



for /u = 3, 4,6, and that the other wave lengths of the 
senes were proportional to the values obtained by sub 
stitutmg for w the other entire numbers greater than 
three The senes has now been followed from /« =« 3 to 
20 the lines growing weaker and weaker to the more 
refrangible side, and approaching eat h other closer and 
closer I he formula shows that they approach a definite 
limit for large \ alues of m This is seen more clearly 
when we consider wave numbers instead of wave lengths, 
which according to the formula would be pioportiontl to 



Manv senes of lines similar to the hydrogen senes 
were distoxtrcil by 1 ivemg and Dewai fhey base 
cdlcd them harmonic senes, and have compaicd them to 
the senes of over tones of a vibrating bod) The) hive 
been further studied by Rydberg and by kayscr and 
Range We cannot here entei into iny detiiltd account 
We oil!) vv int to explain so niueli is to make the eon 
elusions undcistood which we have drawn fiom the 
spectrum of thi gis in cleveite The wue lengths X of 
the hms belonging to the sime series irealwaysapproM 
mitely lonneited by i formuli somcwhit similar to 
Balmer s 

l/\ — A - \^|m - C / /* 


Alteration in the Colours of Flowers by Cyanide 
Fumes 

Ir IS well kn iwn thil the yellows of some insects are tume I 
t re I I y the fumes fr n | lassium ey im Ic lut I have 11 I 
afters me inquiry lx.tn ilk t btain any liter Uure leseril ng 
the effects of su h tunies u( 11 the crliurs f fl wers Ihe 
reacti ns 1 hive jbserved are veiy curious ml Wfhilt it seems 
iiiipn twbte that they are Imhiit vh illy unkn iwn it may n t 
Ic amiss to dire t aUenli n t them k few lumi s I the 
cyamde arc j laee 1 in a i rice I tulw eovere I with 1 1 ttk ott n 
and the fl wers are place 1 n lilt c tt )u It is probably 
ne essary that the lay sh 1 1 1 lie hot or the tube slightly 
warmed The pink fl wers f C/ mi. inUi^nf Iti an I Monw 
fistuhi I turn t j a brilliant green 1 lue ind finally become j ale 
yell w \ purple re 1 f rd in I eeomes bright Hue then pile 

yellow The | urple flowers f Solanun hunt/ /turn gj 

green Hue and then yell w The white peuls ef Anem n 
plUy w u turn yell >w the naturil colmr jl I n ir J«r The 
I ale yelhwish flowers I M nt /i> ooefr turn a deeper yellow 
rliwcrs f I Hptnu in, m u var turn pale yellow White 
elder ( Sambiicus) fl wers turn yellow The searlet flowers t f 
'i/i rra/ ti an fU)ii/b/ii turn I \]i. dull pink re send ling sime 
what a natural vanety f (he same Any of y lur readers will 
doubtless ibtam simiur results with the flowers growing in their 
VlCinil) T t) A ClKKKRVII 

I as Cruces New Hexic 1, L S k SeptemI er 3 


ON IHt QONSTITlhNIS OF THh OAS IN 
Cl rVhllE 



have found it to be most rc^lar It consists of su senes 
of lines, the intensity of the lines in each series decreasing 
with decreasing wave lengths Similar senes of lines 
have been observed in many spectra. The first senes 
was discovered by Ur Huggins in the ultra violet spectra 
of a number of stars It proved to belong to hydn^en, 
and to bt the continuation of the four strong hydrogen 
1352, VOL. 52] 


A dctcimines thi end of the seiies towards, whith the 
lines appro ith for high values of w but dots, not influence 
the diffi icncc of w ive numbers of any two lines B has 
nearlv the sune value for ill the series observetl and C 
may Ik SI It) detcimine the spreid of the senes cor 
responding interv ils between the wave numbers being 
laigei fii hrgci v dues of C ks B is ipproximately 
known two wive lengths of a senes suffice to detennine 
the const nits \ iml C ind thus to eileulite ippioxi 
initily the v ive lengths of the other lines It w is by 
this me ins that we succeeded m disentangling the 
spe iium of the gas in cleveite ind showing its 
It gill inly 

In tlu spectrum of m iny elements two senes have been 
obsti V cd f n vv hich A h is tlu s ime v alue so that they both 
ipprouh to the s tine limit In ill these r ises the senes 
for which C has the smillcr value that is to siy which 
h IS thi sill illei spread, is the stronger of the two In the 
spectrum of the g is in cleveite wc hive two instinces of 
the s line lui urrence One of the two p iirs of senes, the 
one to whiih the strong yellow double line belongs 
consists thioughout of double lines whose wave numbers 
seem to have the same difTcrcnee, while the lines of the 
other pair of sent s appear to be all single Lithium is 
an insttnee of a pair of senes of single lines approaching 
to the same limit But there are also many instances of 
two senes of double lines of equal dificrcncc of wave 
numbers ending at the same place as sodium, potassium, 
aluminium &e 1 here arc also cases where the members 
of each sene* consist of tnplets of the same difference of 
wave numbers as in the spectrum of mamesium, calcium, 
strontium zinc, cadmium, mercury But there is no 
instance of an dement whose spectrum contams two pairs 
of senes ending at the same place This suggested to us 
the idea that the two pairs of senes belonged to dififerent 
elements ' One of the two pairs being by m the stronger, 
we assumq that the stronger one m the two remaining 
senes bekmgt to the same element as the stnmger pair 
We tho* get two spectra consistmg of three senes each, 
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two senes ending at the same pi tee and the third leaping 
over the first two in large bounds and ending in the more 
lefrangible part of the spcetrum This third senes we 
suppose to be malogous to the so called principal senes 
in the spectri of the 'tlkalis which show tne same 
features It is not impossible, one may e\en say not un 
likely, that there are prmcipal senes in the spectra of the 
other elements But so far they have not been shown to 

Each of our two spectr i now shows a close analogy to 
the spectra of the allmlis 

Wcthciefore believe the gis m cleveite to consist of 
two and not more than two constituents We propose 
to call only one of the constituents helium, the one to 
which the bneht yellow double line belongs whose spec 
tium iltogctner is the stronger one wmile the other 
constituent ought to receive a new name 

^\e have confirmed this rather hypothetical conclusion 
by the following experiment The connection leading 
/torn our supply of cleveite gis to the vacuum tube ton 
timed a side brinch parting from it and joining it igain 
Ihcrcwcic stopcocks on cither side of the side brinch 
and a thud one in the side branch In the main tube 
between the ends of the side branch i plug of asbestos 
was tightly insetted To prepare the vacuum tube only 
the tap It iding to the supply was c losed the whole space 
up to this tap King carefully ev icuated Now the side 
branch w is losed ind the tap leading to the supply w is 
ojiened 1 hen we observed tn it the light of the electric 
dischirgt in the vacuum tube was at first greenish ind 
iftei a wh It giew yellow By cutting off the cunent of 
gas after i sufficiently short time we succeeded in making 
i v Kuum tube whi h rent i ned gutnish Oncximning 
It in i small spectroscope with which we could oveilook 
the whole spt trum we found that the intensities of the 
lines had changed Ihc yellow line was stauely is 
bright as the green line 5016 and the red line 7065 had 
ipparcntly decreased relatively to 7282 and 6678 although 
It w IS still stronger than 7282 The two lines th it had 
decre ised in intensity belong to the second set of senes 
while the others aie members of the first set The other 
visual lines of the second set could not very well be 
examined because they arc moie in the violet pan 

This obseivation vonfirms our spectroscopic result 
The gas in cleveite may be taken to be a mixture of two 
gases of different density of which the lighter one is more 
lapidly transmitted through the plug of asbestos there 
IS however the objection to be rai^ that in the green 
tube the pressure is less and that the difference of in 
tensities is due to the pressure being different 1 his must 
be further inquired into 

We were not satisfied with the visual observation of 
the change of intensities in our green tube but thought 
It desirible to test the conclusion by the bolometric 
measurement of the two lines that we have discovered 
in the ultra red part of the spectrum If we were right 
the ultra ted line of smaller wave length, which belongs 
to the second set of senes, ought to have decreased in 
intensity relatively to tihe other ultra red line This we 
found to be so indeed In the yellow tubes the intensity 
of the smaller wave length was to that of the other on an 
average as 3 to i, while in the green tubes it was as i 8 
to I This confirmation we consider the more valuable as 
It does not depend on any estimation which may be biassed 
by the personal opinion of the observer, but is based on 
an objecbve numerical determmation 

Another confirmation may be gathered from the spec 
trum of the sun s limb (uul that of several stws Let us 
confine our attention to the six strontftot unfcs in the 
visible part of the spectnim 

7066, 6678, 5876, 5016, 4933, 4473 

The first, third, and sixth belong to the second set of 
senes , the second, Iburth and fifth to the first iet These 
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SIX lines have all been observed in the spectrum of the 
suns limb, as Norman I ockycr and Deslandres have 
pointed out Now according to their appearance in the 
spectrum of the suns limb, they may be classed in 
two groups, one group being alwws present, the other 
group being sometimes piesent C A \uung long ago 
called attention to the d fference in the frequency of 
appearance of the chromospheric lines He has given them 
frequency numbers roughly estimating the percentage of 
frequency with which the lines were seen during the six 
weeks of observation at Sherman in the summer of 1873 
According to Young 7066 5876 4472 have the fiequency 
numlier 100 while 6678 5016 4932 have the numbers 35, 
30 30 showing th It one of the two constituents was 
alw lys present wh le the other was only seen about once 
n every four rases 

The lines of both constituents have been observed in 
the spectra of a lonsideiable number of stars ^ 8 e f y 
Ononis ot \ rginis /3 I ersci /3 faun ij Uisx majons 
B 1 yi c In the spectrum of B I yra. thirteen lines 
hive been idintificd with certainty But the most 
intciesting case m [loint is the spectrum of Nova Aungx 
that wonderful star whose sudden ippearance was 
announced ti astronomtis in 1893 by an anonymous post 
card In the spectrum of Nova Aung c the two lines 
5016 ind 4 j 2 were very strong while 4472 was we ik and 
5876 his only been seen b> Dr Huggins wc believe only on 
one o< casion and appears to have been v ery weak Now 
5016 and 4912 liel ng to the lighter constituent and are 
together with 6678 the strongest lines in the visible part 
of the sptttrum while 5876 and 4472 ire the strongest 
lines of the other constituent in the vis bit part of the 
s|x.ctrum In Niva Aung i thcicfoii the lighter con 
stituent give a mu h hiightei spectrum than helium 
pioptr But there may here be riised an objection, 
which indeed wc do not know how to refute Why has the 
line 6678 not been observed ? It is a pity th it the red part 
of the spectrum t annot lie more easily photographed 
Nova Aung i has no become very weak and besides 
the spectrum is quite iltircd so that wc shall never know 
whether the red line 6678 was really absent or has only 
esc iped notice 

hrom the fiet thit the second set of senes is on 
the whole situated moie to the icfringiblc put of the 
spectrum one miy indejicndently of the diffusion ex 
piiiment conclude that the element corresponding to 
the second set is the he ivierof the two In the spectra 
of chemically related elements like Li Na K Ro Cs 
or Mg Ca Sr or 7n Pd Hg the senes shift to the 
less lefringible side with increasing atomic weight 
But It appears that in the spectra of elements following 
each othf r in the order of their atomic weights in a row 
of the penodic system like 

Na Mg Al 
K Ca 
Tu ^n, 

Rb Sr 
Ag Cal In, 

the senes shift the opposite way, so that the spectium of 
the element of greiter atomic weight is as a whole 
situated further to the more refiringible side Now in 
our case the density of the gas has been determined by 
Langlet (published by Cleve) and by Ramsay to be about 
douUe the density of hydrogen Assuming the atomic 
weights of the two constituents to be between thit of 
lithium and that of hydrogen, they would both belong to 
the same row of the penodic syiaem, and therefore the 
more refrangible set of senes would correspond to the 
greater atoonic weight 

For convenience of reference all the observed lines ore 
given in die following table, the wave lengths being 
abridged to tenth metres 
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20400 

5016 

396s 

» 

3355 

S15 


Ltgkitr CoHstUutnt 


6678 

4388 

4«44 


S<u>il 

Hiborl iii«»ei 

7282 

5048 

4438 

4169 

4024 

3936 

3878 

3*35 


Htatur CoHslUiuHt (ffthum proper) 


*945 

2829 

7764 


36W 

3587 

3555 

3531 

3S«3 


7066 
47 «3 
4121 

i868 

3733 

365* 

3599 

3563 

3537 

3S«7 

3503 

349« 

348a 


3479 

3466 
3461 
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A (OVMUMCATiov wu miide to the. pteu on Fnd«y lut hf 
Reuter s Agency with reference to the movement! of the j!clcion> 
Hanmworth Pobir Expedition It wm admitted that the intelli 
gence receded had been made in a eomewhat meagre and dis 
jomted form , but from it could be gleaned that on September 7 
of laxt year the expediuon amved lafely on the coast of frans 
Towf I^d and m the locality of Cape Flora On September 10 
the ice closed round the lVindn)a>d, and she was frozen m for the 
wmter On February 23 the sun returned, and on March n> 
Mr Jackson started on his northern journey, with a quantity of 
stores and made his first depfit Various journeys to and fro 
wi h provisions &.C , were made and depots formed the most 
northern of which was about 100 miles from the cimp The 
lltm/uard hss it is expected, now set sail for home, bearing 
letters and journals of the early part of the expedition 
Tut expedition to AIxskx of the United States (leologicxi 
Survey fir the purpose of examuung into the coal and gold 
mines of the territory has returned safely to San F rancisco after a 
suecessfiU and very interesting season, dunng which mcidentally, 
m-ui) if the glaciers and volcanos were studied Messrs Becker 
and Dali will return to Washington by October l to submit their 
report upon the mineral resources to the Director of the Survey, 
which will lie printed as soon as the necessary analyses Ac , can 
fe made 

We have 1 1 record the death, at Berlin at the age of seventy 
SIX of Prof Bardeleben, the eminent surgeon and author ol 
Cehrbuch der Chirurgie und Operationslehre 
Thf death is announced from Bendigo Victoria of Dr Paul 
Howrxrd MacCiiUivray well known as a medical man and for 
his researches ml olyzoa 


NOTES 

The third International Congress of /oologists (an account 
if the proceedings at which will appear in a Mibseqnent issue of 
Nature) has just been held at I.«jrden, and appears to have 
been a great success No fewer than twenty nationalities were 
rejiresentcd, and the arrangements for the comfort of the 
members were all that could be unshed It was decided to hold 
the next meeting (m 1898) in England, and Sir Willuim H 
Flower was elected President Dunng the meeting it was 
announced that the Senate of the Umveraity of Utrecht had 
conferrcil degrees upon Sir William H Flower, M Milne 
Edwards, of Pans, and Prof Weismann, of Freibuig 

lEUu RAMS from St John s doted September 22, announced 
the return, in the steamer AVr, of the Peaty Fjipedition The 
result of the expedition was a most disappomting one, as Iseut 
Peary and his companions were unable to extend their journeynigs 
beyond Independence Bay, which pomt uras the furthest nortii 
reached by Lieut Peary in hu exp^hon <rf' 189a The mam 
cause of fiulure was the Iom of all the stores of provisions, save 
one, which had been got together and deposited along the in 
tended line of march last year, all having been boned bypeihaps 
the heaviest snowfall known, which obhterated all traces of 
them The suffenngs endured by the exptonn, on the verge of 
starvation as they were for the greater part of the tame, can 
hardly be estimated, and when, on July 31, the KUo amved, 
they were ntterty broken down and ill, but they subseqnently 
recovoed under careful treatment The expedition, aeoordny 
to a later telegram, will not be entirely barren of scientific 
resttlta, as Uent Peary is leported to have mapped Whale 
Sound, and completed hu studwa of the Eskimo Hightenders. 
He has also brought back another year’s meteorological reeord 
The icbef eapediHon, too, is credit^ widi obtaumng the hugest 
coUectaon of Aaetac fiwna and flora ever acquired, and Pntf 
Salisbary, of Ojkago University, did good gcolagical work 
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At the meeting of the F ntomc logical Societj of London, to 
lie held on Wednesday October 2, the following papers will be 
read — Contributions toward* the History of Maruina, a New 
Genus of Diptera [Ptjukoduia) by Dr Fritr Muller, “Re 
marks >n the Homologies and Dfterences betwein the First 
Stages of Itncoma and those of Maruma, by Boron Oaten 
Sacktn 

Thf annual meeting of the Federated Inatitution of Mimng 
Fngineera has just take 1 place at Hanley, and pajiers were rexd 
on ' The Use of Steel Girders in Mines, ’ “ Ewnomic Minerals 
of the Province of Ontano,’’ and “Gold Mining in Nova 
Scotia ' The Inxutntion seem* to be in a flounihing condition, 
the membership having risen ftom 1189 in 1889-90 to 2199 at 
the present time The prizes for papers on " The Prevention 
of Accidents in Mmes ’’ have been asvaided as follows (i) Mr. 
A Kukup (2) Mr W N Drew , Messrs E A Ailport and 
A Noble were bracketed for the tlurd place 

The Royal Soaety of New South Wales offers its medal and 
the sum of ,^25 for the best commumcataont (provided such be 
deemed of sufficient ment) on onginal research in the foDowoig 
subjects — ' The Ongm of Multiple Hydatids in Man ” , “ The 
Occnnence of Piecioas Stones m New South Wales, wnth a 
dcscnption of the Deposits bi which they are found ’ , “ The 
Effect of the Australian Chmate on the Physical Developinent of 
the Anstraban bun Fopulataan ” , “ The Pfiystological Actaon of 
the Poiaon of any Anstraban Snake, Spider, or Tick ” , “ The 
Chemistry of the Anttamhan Gams and Reams" , “TheEmbiy- 
(dogy and Developsnent of the Echidna or Pktypas" , “The 
Chemical Compoatioa of the ProducU ftom the so tailed 
Keioeene Shate of New South Walea", “The Modeof Oi>- 
corrence, Chemical Compoatioa and On^ of Artesian Water 
m New South Wales." The competiUon u open to all, and la 
not subject to any restnetaon, save that the communication lobe 
tnceessfiil must be citber wffaolly or m pert the result of the 
compMitor’s own ongmel obserratlon or lasaatclu The suo- 
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eiMyg will be puUiihed m the Socieiy i ennual volume 
•nd fifty copies of the paper will be «uppbed to their writers free 
of o h .r p } articulars as to the latest dates for sending papers, 
and all other necesMty information may be obtained from the 
Honorary Secretaries, at the house of the Royal Society of New 
South Wales S, bhiabeth street, Sydne) 

The Manchester Trades CounnI hu recently pused a 
resolution strongly in ftivour of the Report of the Select Com 
nuttee of the House of Commons on Weighh and Measures, in 
which the Council expresses the hoi* efforts will 1 e 

spared to make the Committee s recommendations law As can 
be readily understood, the New Decimal Association is much 
encoumged by the attitude taken in so important a commerci'il 
centre us Manchester, and it u to be hop^ that at no distant 
<Iste their efforts will be crowned wnth suecess, and that the 
present cumlirous system will be far ever abandoned 

Thf metric system of weights and measures is tr be 
obligatory m the United States of Mexico from September l6, 
1896 This system has been in use in the Government depart 
ments of Mexico for some time past but a decree recently passed 
makes it the sole legal system throughout the Republic xnd wdl 
make an end of the various old Spanish measures hitherto m 
xogue m ordinary business tnnsactions 

Du \AV RijckEVoasBi and Hen van Bemmelen -ue 
engaged on x research which has for its object to determine the 
influence if elevation above sea lesel on the magnetic elements 
tor this purpose an accurate magnetic suney must be made of 
some moderately high mountam, of non magnetic matenai and 
aufficienlly fir removed from magnetic masses The Right 
seems to fulfil these conditions must satisfactorily but in order 
to decide the matter, Herm van Rijckei oriel and van Bemmelen 
selected thirty stations, distributed on the low ground rounl the 
Righi in three concentric circles with the mountain as centre 
The magnetic elements have been determmed at these stauons, 
Iwt the calculations are not yet completed If these indicate no 
traces of dtsturbance, due to the Kighi or its surroundings, the 
survey of the mountain will be proceeded with 

Thf latest number of the Ketords of the Geological Survey of 
Indu contains a translation of a paper by Dr h Kurtz, on the 
Lower Gondwana beds of Aigentini (from kevista dSr/ Mas de 
la Plata) In this u recorded an important discovery of plant 
remains m shales at Bajo de Velii These foanls are well 
preserved, and while lietng quite diflferent from the Argentine 
plant remams already found, show a close affimty to the plants 
of the Kahorhan beds of the Lowrer Gondwatuu of India, as 
well as to those of the Fkka Kimberley beds of South Africa 
the Newcastle and Baccus Marsh beds of Australia, and the 
Mersey beds of Tasmania The prei lously known plant bearing 
beds of Argentina consisted of two senes— one containing a 
Rhiebc flora, rese m bli n g that of the Stormberg (Upper Karoo) 
beds of South Afinea, the Hawkesbury beds of Australia, and 
the Rajmahal (Upper Gondwana) senes of India , the other 
eoatauang a flora of Lower Carbonifcrous chara^ The 
newly ducovered flora must be mtermediate m age between these 
two— that u to say, it cannot be older than Upper Carboniferous, 
•or yonager than Tnssrir , and wth it must go the flora of thi 
important caal>beaniig Upper Gondwana beds of India These 
have already been assigned to the U^w Oarbomferous (at lowest) 
hy MesHTs. Medlioott and Blanibrd, and die <lpdian Survey, 
and the new dtseovenes m Argentina give a aattsfrctoiy con 
flrmatUNiof theu views. 

Wb note the publwatton iff the first StUbhm d*t Otsarvatmu 
MM t rw It f h / HU, 1S94, ^ ‘he Observatory of St Louis, St 
HdMfS, Jeisey, eontslwing monthly aaeans from dinet ofaservn 
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tions and from self recording mstruments The Director of this 
new Observatory is the Rev M Dechevrens, who has already 
done good work at 7\ ka wei, near Shanghai, and by the 
investigation of the typhoons of the China Seas, in connection 
with the Shanghai Meteorological Society The St louu 
Observatory is provided with a tower about 150 feet high, for 
the special stu ly of vertical wmd currents and atmospheric 
electricity 

The Acclimatisation Society of Moscow must be credited 
with more than i nlinaiy originality and ingenuity in its efforts 
to improve the system of bee keeping m vogue among the 
Russian peasants Antiquated and unremnnerative methods of 
hive management ate still in general use in Russia , and, in order 
to diffuse a knowledge if the mon. rational methods of modern 
spiansts the Society last yexr organwed a travelling bee keeping 
exhibition upon a n ivd and as it proved, most successfiil plan 
A bxrge 70 mclrts I nig and 8 metres broad, was procured and 
fitted up with s museum a garden with trees and flower beds, 
hiVLS of all kinds ild and new, and a number of hives wnth 
hung bees there wtre xlso dwelling rooms for the travellmg 
staff The museum contained examples of bee keeping appli 
anees and products, together with a set of preparations illus 
tmting the structure xnd life history of bees and thur natural 
enemies The staff m chxige of the exhibition consisted of a 
practical bee keeper, two entomologists, and ten men servants 
ft r the vessel The floating exhibition wxs towed down the 
nvet lut >f M iscow by twenty horses ten on each bank , and 
SIX towns and ah ait twenty villages were visited between the 
old capital and the town Kaluga The travelling was done 
dnnng the night During the day, from 8 am to 9pm, a 
halt was made at some town or village , the objects m the 
museum were explained to visitors by the staff, and the methods 
oi working the model hives were demonstrated to the bee keep 
ing country folk The exhibition has worked with great success 
The great expense which this mteresting and instructive exhi 
bition demanded was m st willingly defrayed by Herr F 
Motscludkin, who is himself an enthusiastic bM keeper 

A NEW determination of the lowest temperature at which a 
hot body becomes visible u published by Sp P Pettinelli, m 
the Nmma Cimento He heated a cast iron cylinder 30 cm 
long and 14 cm broad m a wrought iron jacket over a Bunsen 
burner to astemperature of 460’ C , as indicated by an air ther' 
mometer and then observed its flat end m a dark room firom a 
point 60 cm above it When it hml cooled to about 415*, the 
red heat vanished and gxve way to an indefinite hazy |^w 
This glow completely disappeared at 404°, and repeated ofaser 
vations gave an error of only 3* Highly emissive substances, 
such as the "mantles made by Auer and others for iBcan 
descent gas bghting, became visible at the same temperature , but 
reflecting surfoces hod to be heated iQ! higher before they 
appeared to the eye, and gloss still more These low tempera 
tore rays were found to traverse gfaus and water hke ordinary 
light rays, but they suffer a cumparaUvely greater absorptioa 
DiArent eyes differ slightly m their capacity of seeing them, die 
maximum divergence bung about 6* But then the extent of 
suifoce muu be the same Sgr PettineUi found that if he 
screened off all but i/40th of the surfiue, the body had to be 
heated 6* higher than before to becomt visible , if i/aooth, ao* 
higher , and if i/8aoth only was e x pose d to view, the minimum 
tempeifture of vunbihty was 460*. Hence he rightly concludes 

ore due to diflhNiices m the aiMs of the hot bodies mvestigated 
Thb IiM dOt {Mtgueartt hthrmtmt) has hitherto had a some 
what isolated poution as the only spe^ of its genus known to 
naturalists up to the present A new claimant to the same 
genetic title has, however, been leeentiy uneart hed in Gemany, 
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and lias been descnbed bjr Prof Nehnng, of Berlin, under the 
name M Xufit The new vpecies is mtermediate in many 
of Its characters between the Irish elk and the fidlow deer 
{Dama tm/gans) It appears to have bved during the first 
interglacuU epoch, «hile the Irish elk flourished at a somewhat 
later geological period It may possibly, thereiore be regarded 
as the ancestor of the latter type The antlers of Jtf Kttfit 
have fewer “ poinU or processes than those of M hthtrmctu 
and, although the skull of the animal was os large as or even 
larger than that of M htbemtna, the antlers were markedly 
smaller and diverged from one another much less widely than 
in the case of the latter species A restoration of the animat 
accompanies Prof Nchnng s description m IViH Httd Uund for 
July 19, 1895 Prom this peture the diflierences between this 
new species and M ktbtrnuus may be at once detected 

Some important experiments of great praetical interest have 
just been published by l>r Breslauer on the antiseptic properties 
possessed by dismfectants mixed with different fists in the shape 
of oiiitments As lung os fourteen yean ago Koch poinled out 
that carbolic acid combined anth olive oil or carbolised oil 
contrary to the pcev-ukog impresuou, possessed no antiseptic 
properties Dr Breslauer has extended these experiments to an 
exhaustive examination if various disinfeetants, such as carbolic 
acid corrosive sublimate bone acid, nitrate of silver, Ac m 
combination with oil vaseline fat, lanolin anhjdncum lanolin 
and unguentum leniens It was found thst the degree of anti 
septic power possessed by the disinfectant depended in a very 
remarkable manner upon the particular diluent employed and 
that in an cases the best antiseptic results were obtaineil with 
disinfectants in combination with lanolin or unguentum leniens 
Thus in s senes of experiments on the antiseptic effect produced 
by addmg five per cent f carbolic aad to vanius substances it 
was ascertained that the Staphfloco tiu pyeiMei aureus was still 
living after being immersed m carbolised oil for three days in 
carbolised vaselin it survived one day, in fist ftmr hours in 
Unolui anhydneum two hours in lanohn thirty minutes and m 
unguentum Icmens twenty minutes Similar results were ob 
tamed not only with other baetens but alar with different dism 
fectsnts Ur Breslauer has also examined the boctencidal 
pr iperties of other ointments m frequent use such as unguentum 
zmci mguentum cmereum (henxoatum) and unguentum pre 
cipitatum album an 1 whilst the two latter were found to lie 
possesse 1 of highly antisepuc j r iperties, the former exercised no 
perceptible effect whatever In employing ointments it would 
sppear therefore advisable to use the disinfectant selected in 
c imbinstion with lanohn or unguentum leniens instead of sup 
plying vosehne od or other fits, the addition of the latter, ac 
cording to Dr Breslauer Krving only to reduce the antiseptic 
action of the dismfectant Thu, subject is cun nuly one which 
has had so far hardly any attention bestowed upon it and with 
the exception of some experiments by Gottstein published in 
1889 and still more recently an inqmry 1^ Ludwig Bach into 
the anbseptic effect of vanous tye ointments. Dr Breslauei’s 
communicatum stems to be the only one whiUi hss appeared 

We hive recently received two new parts of the Imitan 
Museum Seles, from the Trustees of the Museum being vol lu 
parts 4 snd 5 1 art 4 is devoted to an account of the insects and 

mitet which attack the tea plant in India, and includes full de 
scnptions and, in most cases good figures of the principal insects, 
Ac , discussed , and occasionally of their parasites also The 
insects belong to all the more important plant feeding orders , 
but what oppenrs to us remarkable u the very largt number of 
Lepsebpfera which are injurious to the tea plant, as compared 
with other insects Thus, only three beetles are menuimed, 
belonging to the MekheUksda, CkrysemelsJa, and Cureuhetssd* 
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reflectively, as against nineteen Ltptiiplera HtUrtetra of 
various fiimilies The pamphlet concludes with a practical 
s^lpendix on insecticides It must not, however, be supposed 
tl^t a treatise of seventy pages can possibly exhaust the subject 
of thi enemies of liliy particular plant, especially when they ore 
discussed in detoiL A glance at the most important European 
book on entmological botany (Kaltenboch s “ Pflansenfemde ’ ) 

IS sufficient to show us that many plants are attacked by 
hundreds of diffeidht species of inse ts , and if Una is the ease m 
Europe, it cannot but be true to a still greater extent m tropical 
countries But fortunately msects arc not always uniformly 
abundant They are affected by variations of the season, 
parasites, and many other influences which are more or less 
obvious to us , and it is only occasionally that one or other of 
the numerous species which feed upon any given plant becomes 
sufficiently ibundant to cause any serious injury to it The 
other numlicr if the Indian Museum Notrt before us (part 5) 
is more varied in its contents It contains an account of the 
progress of entomology in the Indian Museum, from 1884-1894, 
by Mr E C Cotes some short papers by different entorao 
legists on Inlian Difleta and Kkyneketa, and a senes of 
miscellaneous notes on insects of all orders by Mr Cotes. 
This part is nut only illustrated hkc the other by numer lus 
woodcuts, but also contains three well executed plain plitcs 
Three important papers by Prof E D Cope and two by Prof 
W B Scott makeup, with seven plates, the part recently dis 
tnhuted (vol ix part 4 ) of the journal of the Academy of Nstunl 
Sciences of 1 hiMeli^ia Prof Lope trests of new and little 
known Ptl e u iic snd Mesor iic hvhes and desenbes Cyph irniv — 
sn extinct genus of birds The genus is esUblishe 1 on a species of 
bird represeitil by the superior pirt of a tarsimetatarse, 
ibtaine I by Dr t, M Dawson from a bed of indurated greenish 
clay )f unknown age from Vancouver Island The bird appears 
10 pissess real affinities with the Steganopudes combined with 
affinities tj more primitive birds with a simple hypotarsal 
structure The presumed affinity with the Steganopodes, ’ 
remarks Pr >f C ip- ' indicates natatory habits and probable 
capacity fur flight Should this p >wer have been developed in 
Cypkerms m tyiuss it will have b.en much the largest ^rd if 
flight thus fir kniwn Another paper by Prof Cope is in 
extinct Be ti Canid r and Peluie from the Pleistocene of 

bouthern Ksnsas and Western (Xntral Oklahoma Prof W 
B Scotl s mem iir on the structure and relationships of Ameius 
supplements the extensive investigations of kowalevsky and 
Edhol by giving an account of the Amencan speues of that 
genus and by sh iwing the points of resemblance and differences 
lietween the approximstely contemporaneous species of Aneedus 
m America and Europe Prof Scott concludes his valuable paper 
ak follows — With the facts at present known all seem to 
point to the origin of Atuedus in the Old World and its mign 
tion to America, in the interval between the Eocene and the 
Oligocene (Uinta and White River), yet until the American 
artiodactyls from the middle and upper Eocmie are fisr better 
known than at present, such a conclusion cannot be regarded os 
final The second paper by Prof Scott deMs with the osteology 
of Spanedon~x genus descnbed by him in 1877, si fisr as the 
matenaU then available would p»rmit The Pnneetown ex 
pedition of last year resulted m the collectioa by Mr Hatchet of 
several more or less complete skeletons representmg a number 
ofsp*CM> These sproimens of Uytnoden enabled Prof Scott 
to supplement the earlier account with the present paper, in 
which IS given a restoration of the skeleton of the very ennous 
and remarkable ammal with which it deals 
Messrs Rowland Ward and Co , of Piecsdilly, are send 
mg out invitations to nataralists to inspect a mounted example of 
the WhUe Rhinoceros {Kkssseeeres stmut) finm Zululand The 
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two tpcctmcn* bnugfat hom« about two yean ago were from 
Northcra Masbonalaiid. Thue thu aniina]» nnul lately sup 
pueed to be quite extinct, has now been found in a »eca^ 
locahty But theae are now the only two apou on the fiwe of 
the earth when thu huge creature, formerly abundant in the 
Cape ColMiy, still exute, in very dwindle numben, which 
will, no doubt, be now rapidly diimnuhed 


T a September October part of the Phytual Rtmtw 
(MaemuJan) contains the following artic'es ‘ A Study of the 
Bolaniation of the Light emitted by Incandescent Solid and 
Liquid Sur&cea by R A Milhkan, ‘‘Alternating Cunentfr 
when the Hectronurtive force u of a /igmg Wave Type,” by 
f C Rmmington ‘ On Ternary Mixtures by W 0 
Bancroft, part 3 , and minor contnbutions 


A COMMITTSK of SIX gentlemen has been appointed by the 
Governor General of Ooa, India, to carry on excavations in the 
ancient city of (joa, m rearch of relics of the traditional gmmliur 
of the past, and to take the necessary sttpfc ^ the preservation 
of the monuments of Portuguese rule in I^u, m the esrlier time 

Av electrical forge, where the whole of the heating required 
u done by electricity, win opeiaUon at Nwgara falls the piaer 
being supplied by the great cataract The cost of making a 
horae shoe at the electric forge u, it is staled, much less than at 
an ordinary coal forge We hear t wi, that com is being threshed 
by elecUKity, with very satisfiu.tory results, at Mjolhy in 
Sweden 

Wb have received from Mr W Kadclifle, of Andreas Sch il. 
Isle of Man, the inventor of the Gonagra{di, an instrument 
for drawing perfectly accurate equilateral triangles, squares pen 
tagons, hexagons, heptagoiu and octagons, an arithmetical 
pusxle The purzle consists of nineteen small cubes, h-iving a 
face on each numbered with one of the first nmeteen numbers 
which are to be placed upon squares symmetrically arnnged on 
a boud, five on the middle row, and two rows of four md three 
squarea to tight and left of t^ The numbers are to be so 
arranged that their sum along each of twelve straight lines shall 
make up thirty eight Hus sum is also obtainable from other 
symmetneal aiangemenU It will thus be seen that the puzrle 
IS of the nature of a m^;ic square and w a very ingenious one 
The author has frivourol us with his solution, which naturally is 
at present kept back He has not fumikhed us with a eluc to his 
arrangement, and we have m tain searched for it , nor does he 
say whether he has attempted any extension of the puzzle ti 
thirty seven or a higher number of cubes The ’ thirty eight 
puzzle can be obtained direct from the inventor in a small bus 
for zupence 

A OEV.RIP1ION has been sent to ns of a new arc lamp for 
projection purposes, which has been devuicd by Mr Cecil M 
Hepworth The instrument has three regulating discs or milled 
heads of vulcanite, which project at the back so as to be under 
the control of the lanteroist The top and bottom discs are for 
the purpose of regulating the puNtions of the carbons and the 
middle disc hat three duties to perform, vir to bring the carbons 
slowly together as their points waste in consuropUon, by a push 
action to cause the carbons in s tanta n eously to touch, and by a 
spring to as quickly separate, while by an upward movement 
the worm wheel w thrown completely out of gear and the car 
bons can be mpuUy separated or brought together Iqr huid, a 
provuion necessary for the saving of time when inserting new 
carbons 

The September part of the PmttJutgt of the Physical Soaety 
of I>ond<m has reached us, and contains, m addition to the 
usual valuable supidement of ‘‘Abstracts of Physical Pbpers 
from Fmetgn Sources, the following papers — “ A Theory of 
the Synchtoaotts Motiw, ’ by W G Rhodes (eonWnwtioa) , ' On 
the Use of an lodme Voltameter for the Mcasuiement of Small 
Currents,” by Prof E F Herroun, “ On the Condensation and 
the Critical Phmioiaena of Mixtures stf Ethane and Nitrous 
Oxide," by Dr Knenen , “ An Electro Magnetic Eflect,” by 
F W Bowden, and “The Electrical Ptoperhesof Seiennim, ’ 
by SheUbnt Bidwell, P R S 
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Bournes Handy Assurance Monusl for 1895 by Willianr 
Schooling, has been published II conwni in a small com 
pass a whole host of niformation likely to be of use to those who 
■ue interested in insurance matters, and appears to have been 
compiled with great cart 

Wf have received from Mesirs G W Wilson and Co, 
Limited, 2 St Swithin Street Aberdeen copies of their cata 
logues of lantern slides 1 he list of subjects illustnted is a very 
full one, and the ratal )t,ncs may he had upon application 

On the completion of the fiftieth year of its existence, the 
clitor of the Jiotant he ZntuHg pubhshes a vtrj useful index of 
the papers containe 1 in the first fifty volumes 

The Sej tember numW-r of the Irish h-vs just ap 

pcared, and is entirely devoted to reports of the Galway 
conference and excursion of the Irish hield Club Union, held 
in July 

The additions to the Zoological Society s Cardens during 
the past week include a Bonnet Monkey ( Wina ut tm hi, ? ) 
from India presented by Miss Larkin a Macaque Monkey 
( UaawHs yHomolgu i ) from India, presented by Mr W 
Mdndge , a Purple faceil Monkry ( ^mmpUhum leuttprymnus) 
from Ceylrni, presented by Mrs Griffith , x — Monkey 
(CtrttpUht us, sp me ) fr m Xfnea, presented b> Miss Iigitt , 
two Vulpine Phalsngers {Phalanguta tii/ptna i $ ) from, 
Australia, presented I > Mr k J Homiman a Magpie (/ 1 a 
caudatti) Bntisb, presented by Mr H E Blandford an 
Orange cheeked Vmazm (thrysotis auhtmnaUs) from Centnl 
Aroenea, presented by the Rev W J Loftie a Martinique 
(Jonoruts mat Minis) captured oft the Island of Vscension, 
presented by Mr 11 W Power , a Smooth Suake [CoroHfUs 
Ians), a C« mmon Viper ( Pi/rra Uru } Bnlish presented by 
Mr G J S Wimer * Blown Capuchin (Crf/ri /ator/fw) from- 
Cuutna three Gruils kmncolines (rrvuoltnm sraiifi) from 
Past Afnci Iw > F^jpuin Tnonyx [rrionjir nthtuus) from 
iheConto, deposited, a Two toed Sloth {Lhohpui dsdactylusS 
from Brazil x Vellow naped Amazon aunfiaUiata} 

fr jm Central America, puahased 


OVR ASTRONOMICAL COLUMN 

The Orbit of Boons (J 1938)— 0 r T J f See give* 
m the Irfr Mi * , \f 3300 Bd 138, the results r f his re 
searches on this star Thisdouble was discovered bv Sir IVilbam 
Herschel in 1781 xn I since the time of Struve it has been very 
abundantly obeyed In all parts of the orlnt the pou is 
suffiimently wide to be seen with a 6 inch telescope The 
investigation gives the fillowing elements of Boolu other 
elements sre given for compxiuon 
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The apparent orbit is 

Major axis 3 6e6 
Minor axis s x ^ 

Anglt of major axis = 173* 5 
t, penaxtron =: i86‘ 7 
Distance of star from centre b o 638 
The computed and observed places seem to justify the new 
elements given above The period thus will hardly be varied 
k) IS much as ten years, svhilL the resulting alteration will be 
snuill in proportion 


JHh BRITISH AliSOCIATION 
SlCTIOh K 
Botany 

OrEMNi Annapes bv W T Thisbi iom Dyer, M A , 
bKS CMC.CIt OiRsiTOR os the Royai 

(•ARDPNS 

Tup estiblishment of anew Section of theBntidi Association, 
devoted to Botany, cannot lail be regarded by the botanists of 
this « untry as an event of the greatest importance For it is 
practically the hrst time that they have possessed an independent 
<iri,am>iat(on of then own It is true that for some years post we 
have generally lieen strong enoiwh to form a senirate department 
of the lid Biological Section D, on the platform of which so 
many < f us in the past have acted in some capacity or other, and 
en which mdeed many of us may be said to nave made our first 
ippearanee We shtdl not start then on our new career without 
the reinembrrnce of fihal afiection for our parent, and the earnest 
hojw that our w rL may be worthy of its great traditions 

The first meeting of the Section or as it was then called, 
Committee at OiJord was held in 1833 And though there 
has I een from tune to ttnie some di&rence in the groumiffi of 
the sevenl btological sciences the two great branches <rf biol^ 
have only now ^ the first time formally severed the partner 
ship into which thw entered on that occasion That this 
severance, if inevitable frim force of circumstances, is in some 
respects a matter of regret I do not deny Specialisation is 
inseparable from scientinc progress , but it will defeat its own 
end in biology if the specwlist does not constantly keep m touch 
with those fundamental pnnaples which are common to all 
■organic nature We shall hsv e to take cate that we do not drift 
mto a position of isolation hectiun D undoubtedly afforded a 
«onvenient opportunity for discussing many questions on which 
It was of grnt advantage that workers in the two different fields 
shculd compare tbeu results and views But I hope that by 
means of occasional conferences we shall still, in some measure, 
he at le to preserve this advantage 

Keirosiect 

1 confess I found it t great temptation to review, however 
imperfectly, the history and fortunes of our subject while it 
belonged to Section D But to have done so woidd have been 
practically to have written the histoiy of botany in this country 
since the first thud of the centuiy x et I cannot pass over tome 
few sinking events 

I think that the earliest of these must undoubtedly be regarded 
■as the meet epoch making 1 mean the formal publication by 
the Linnean Society, in 1833, of the first desenpto of “ the 
nucleus of the cell,” by Robert Brown (“Mitc Bot Works,” 
1 $ 13 ) It seems diCcult to realise that this may be snthin the 
recollection of soma who are now living amongst us It 13, 
however, of peculiar mterest to me that the first person who 
actually dutinmiidied this all important body, and iwheated it in 
a figure, was hrancia Bauer, thirty years eariior, in 1803 lliis 
lemarkable man, whose skill in appiTing the resources of art to 
the iUu 4 nLtion of plant anatomy baa never, I suppoce been 
surpasaed, was '‘readent draughtsman for fifty yearn to the 
Royal Botanic Garden at Kew And it was at Kew, and tn a 
tropical orchid, no doubt grown there, that 

the discovery was made 

It was, I conleis, snth no little admiration that, on refreshing 
my memory W a reference to Robert Brown’s paper, I read 
amn the vlvn account which he given m a footnote of the 
imeiiomaia, so paiafrilly femiliar to many of ns who have been 
teachers, exhiHted in the staminal hair of TWrrrawfte ^ 
Joaephl{oific«r(/¥wr Amm At , 18^-^ 65) has well remarked 
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that ‘ the supreme importance of this observatioa, leading 
to undreamt of ranceptions of the fundamental phenomena of 
oqpuuc life, is acknowledged by all investigators” Itisungular 
that so profound an observer as Robert Brown should have himself 
missed the significance of what he saw The world had to vnut 
for the discovery of protoplasm by Von Mohl till 1846, and till 
1850 for its Klentifieation snth the nrcodoof roologists by Cohn, 
wh> IS still I adl happy to say, hvine and at work, and to 
whom last year the Lmnean Society aid itself the honour of 
presenting its medal 

The Edinburgh meeting of the Assoctatum, in 1834, was the 
occasion of the announcement of another memorable discovery of 
Robert Browns I snll content myself snth quoting Hofmeulers 
(** H^er Cryptogamia,” 413) account of it "Robert Brown 
was the discoverer of the piuyembiyoay of the Canrftra In a 
later treatise he pointed out the origin of the pro embryo m large 
cells of the endoaperm to which hegave the name of corpscula 
The period of the fbrtiei, just half a century ago, looks in the 
retrospect as one of almost daszlmg discover To say nothuv 
of the formal appearance of protoj^asm on the scene, tne founa 
ations were being laid in all direcuons of our modem botanical 
morphology Vet Us contemporaries newed it with a very 
philosophical calm Thwaites, who regarded Carpenter as his 
master desenbed at the Oxford meeting in 1847 the conjugation 
of the Dtatomua and “ distinctly indicated, as Car^ter 
(“Memorial Sketch ’ 140) says, ‘ that conjugation is the 
primitive phase of sexual reproduction Berkeley informed me 
that the annioncemont fell perfectly Rat \ year or two later 
Suminski came to London with his splendid discovery (1&48) of 
the archegt nia of the fem, the anthencha having been first seen 
byNageli in i8m Carpenter (loc (tt , 141) cpive me, many 
years imer a curious account of its reception " At the Council 
of the Ray Society, at which, he said, " I advocated the re 
production of Suminski s book on the ‘ Ferns,* I vvas assured that 
the close resemblmce of the antherozoids to spermatosoa was 
quite sufficient proof that they could have notmim to do wrtth 
vegetable reproduction I do not thmk, ’ he adM — ind the 
complaint is pathetic—" that the men of the present generation, 
who have been brought up m the ligkt, quite apprehend (in this 
as in other matters) the utter darkness m whieti we were then 
groping, or fiilly recognise the deserts of those who helped them 
to what they now enjoy ’ This was in 1875, ^ suppose is 

not likely t > be less true now 

The Oxibrd meeting in i860 was the scene of the memorable 
debate on the ongm of species, at which it is interesting to 
remember that Henslow presided On that occasion Section D 
reached its meridian The battle was Homeric However little 
to the taste of its author, the launching of hn mat theory was, 
St any rate, dignified with a not inconsideraUe explosion It 
may be that it is not given to the men of unr day to ruffle the 
dull level of iwblic ydomdity snth distnrbing and fer reaching 
ideas But if it were, I doubt whether we have, or need now, 
the fierce energy which inspired then either the attack or the 
defeoee When we met again in Oxford last year the champion 
of the old conflict stood in the place of hononr, aedauned of all 
men, a beautiful and venerable figure We did not know then 
that that was to be his feieweD 

The battle was not in vain Six years afterwards, at Nottug 
ham. Sir Joseph Hooker delivered ms cloiiMal lecture on Insukur 
Floras It implicitly accepted the new doctrine, and applied it 
with admuable effect to a field which belong sraited for an 
lUnminating pnnaple The lecture itself has tince remained 
one of the corner stonea of that rational theory of the geo 
gmnkical distribution of plants which may, I think, he ckumed 
feirly as of purely Fnglish ongiD 

HSNSLOW 

Addresang you os I do at Ipewicb, there u one name written 
IB the annals of our old Seebon whuh 1 cannot poaa over— that 
of Hensfow He was the Secietaiy of the Brolcigiral Section at 
its first maetuig m 1833, and its Ptesldent at Bfiilol in r8^ I 
suppose there ore few men of this century who have mduectly 
more infinenced the amaft of human thouf^ For in great 
aieoanre I think it will not be contested dint wa owe Dnnm to 
hun As Romanes has ns ("Memorial Notiees,” 13) "His 
letters wntten to Prof Henslow dunng ha voysge round the 
wnrkl overflow with feeiiiigs of ofieetioa, venetattoo, andobliga 
tKQ to his oocompludied master and deaieat fMiags 

whsA throm^wat his life he ratsuned witb no dhtfintahad 
mtentity As he used himself to say, befiire he knew Prof 
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Heiulow the (mlyolqect«)ie cared for were foxeauidputnd(;:ei ' 

I do not with to oventate the focu The poaieaafon of the 
coUeeWs inMuct, attoog in Darwin from hu duldhood, as la 
luualljr the ease m neat naturalists, ” to use Huxley i (Prtc 
J{ S , xhv VI ) wonb, would have borne its usual fruit in after 
life, m smne shape or other, even if Darwin had not fallen into 
Henslow's banos But then the particular tram of events 
which culminated m the great work of his Ufo would never have 
been started It appearM to me, then, that it would not bt an 
altogether uninteresting investigation to ascertain something 
about Henslow himself The result has been to provide me 
with several tests, which 1 thmk it may be not unjimfilable to 
dwell upon on the present occasion 

In the first place, what was the secret of hw influence over 
Darwm? “ My dear old master in Natural History’ (“life, 

II 317) he calls him , and to have stood in this relation 10 
Darwm' u no small matter Again, he speaks of his friendship 
with hun as “ a circumstance whmh mfluoMed my whole career 
more than any other ' (1 53) The singular beauty of Henslow s 
character, to which Danrm himself bore noble testimony, would 
count for something, hut it would not in itself be a sufticient 
explanation Nor was it that intellectual fissematum which 
often binds pupila to the masters feet, for, as Darwm 
tells us, “ I do not suppose that any one would say 
that he possessed much original gemus* (1 u) The 
real attraction seems to me to be fwnd m Henslow s pos 
session, in an extraordman degree, of what may be called the I 
Natural History spirit Tms resolves itself mto keen obsersa 
turn and a bvely mterest m the facts observed ‘ His strongest 
taste was to draw conclusions from long contmued mmute { 
observations (1 5a) The old Natural History method, of 
which It seems to me that Henslow seas so stnkmg an emb^ 
ment, is now, and I thmk unha|mly, almost a thing of the past 

1 he modem university student ^Imtany puts hu elders to blush 
by his mmute knowledge of some small point m vegetable histo 
logy But he can tell yon little of the contents of a country hedge 
row , and if you put an unfimuliar plant m hu hands he is 
much at a loss how to set about recogmsuig its affinities 
Disdaining the field of nature spread at w feet m hu own 
country, he cither seeks salvation in a (>ennan laboratory or 
hurries off to the Tropics, convinced that he will at once un 
mortalisc himself But calum tun animtim mutat he puts 
mto “ pickle the same objects as his predecessors, never tu be 
looked at agam , or perhaps wntes a paper on some obvious 
dienomena which he could Iwse studied snth less fatigue m the 
ndm House at New 

The secret of the i^ht use of travel u the possession of the 
Natural Htstoty instmct, and to those who contemplate it I can 
only recommend a caiefnl study of Darwm’s “Naturalists 
Voyage Nothing that came in hu way seems to base evaded 
him or to have seemed too inconsiderable for attention No 
doubt some re^iectable travellen have kut themselves m a mam 
of observations that have led to nothuu But the example of 
Darwm, and I might add of Wallace, of Huxley, and of Moseley, 
show that that result is the fiuilt of the man and not of the 
method The rmht moment comes when the fiwtfiil oppor 
tumty amves to tom who can seize it The first strain of the 
prelude with which the “ Ongm ’ commencea are these words 
“ When on board H M S Avb as naturalist, 1 svas much struck 
with certam fiuts m the distribution of the oiganic bemgi m- 
hafaitmg South Amencs ” But thu sort of vein u not struck at 
hazard or by him who has not served a tolerably long apprentice 
shw to the work 

When one leada and re reads the “ Voym,” n u simply 
a m a z i ng to see how mudi could be aehicviKr with a previous 
tiaming which we now should thmk ludkaoualy inadcqmte 
Befijre Henslow’s tune the sUte the natural sciences at um 
brute was iDCKdible In fiuit, Leonard TcnjniC'Memou,” 175), 
hu biographer, speaka of the “ utter dnregard paid to Natural 
Histon m the Umveraty previous to hu taking up hu teudence 
there ” The P rofess or of Botany had delivered no lectures for 
thuty years, and thoate Sir Tames Smith, the founder of the 
Lamum SoGMty, had mfored lusservice^they wendechnedoo 
thegroandofliuhci^aNoncaofbrBiutiifo/, 

As to HeaslowH own sdnitific work, I can hu rely on the 
judgment of whose ndio could apprecate it m relutkm to lU 
tune According to Berkeley "he wee certemly one 

of the first, if not the very first, to sec that two forms of fruit 
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might exist m thi same fungus And thu, as we now know,, 
was a fundamental advance in lus branch of morphology.. 
Sir Josejdi Hooker tells me that hu papers were all distinctly m 
advance of hu day Before occupying the chair of botany, he 
held for some years tliat f mineralogy Probably he owed thu 
to hu paper on the Isle of Anglesey, published when he was 
only twenty nx 1 learn from the same authonti , that thu to 
some extent anticipated, but at any rate strongly influenced, 
Sedgwick s subsequent work m the same region 

HitASUSI TBifoUINt 

Henslow s method f le tchmg deserves study Darwm says 
of hik lectures that he likerl them much fir iheir extreme 
clearness Bui he ulds * I did nut study botany (i 48) 
■Vet we must n n take this toil seriously Darwm ( Voyage, 
43t), when at the fialspw s, mducnminatcly c livcietl every 
thing m flower on the nifleant islands, and fortunalel) kept my 
collections separate 1 uitunately indeed for it was the resulu 
extracted from these colleen ms, when worked up sulisniuently 
by Sir Joseph H xiker which determined the m im work if his 
bfe It was such cases ss that if the tmlajag s Archipelago 
which chiefly led me 1 study the nngm of sjiecies (iii 159) 

Henslow s actual method if teachmg went some way to aniiei 
pate the practical methods of which we are all so { riud He 
was the first to introduce int the liotamcal examination f r de 
grees m London the system if practical examination ( M emoir, ’ 
161) But there was a direct simpbuty about his doss arrange 
menu characteristic of the man A iarm number of spci tmens 
were placed m baskets n a side table in the lecture room, 
with a numcer I wooden plates and other requisites fi. r dissect 
mg them after a ruigh fiishi n, each student providing himself 
with what he wanted befire taking hts teat (tbtd , 39) 1 do 

n< t doubt that the results were in their way as efficient as. 
we obtain now 10 more stately lab intones 

The most interesting feature about his teaching was not h iw 
ever, lU academic aspect but the use he made f b itany as a 
general educaUooal instrument ‘ He always held that a man 
of tu powers of observation was qmte an exception (tbui 163) 
He thought (and I think he proved) that bolwy might be use 1 
“for strengthening the obsenant ficulites and expanding the 
reasoning powers ut children in all classes of society 
{titd , 99) The difficulty with which those who under 
take now to teach our subject have to deal is that most y eople 
ask the question, What is the use of learning botany unless 
one means t > be a botanist ? It migM indeed replira that oa 
the vast majority of jieople never learn anything eflectiiely they 
mwht as well try botany as anything else But Henslow looked 
onty to the mental discipline , and it was chaTactLrv4ie if the 
man and of his belief in his methods that when he was sum 
moned to Court 1 1 lecture to the Koyal faintly, his lectures 
“ were, in all respects identical wrth those he was in the habit of 
giving to his little Hitcham scholars ( Memoir 149) , and it 
must be added that they were not less successful 

This success naturally attracted attention Bt tamcal teaching 
in schools was taken up by the Government, and continues to 
receive support to the present day But the pnmitive s^t has, 
1 am afraid, evaporated The measnrement of resulu by means 
of examination has been fiita] to lU survival The teachef has. 
to keep steadily before his eyes the necessity ti earning his grant 
The ^ucational problem retues into the background The 
strmgtheiiiiig of the observant focnltMa,” end the rest of the 
Henuowian progtamme must give way to the impenous necet- 
aity tk presentii^c to the examiner candidates equipped with at 
least the imnimuro of test book formulas reproducinie on pap« 

I do not speak u this matter without painful expenence The 
roost astute examiner is defeated by the still more astute crammer. 
The objective buis uf the study on which its whole uscfulnees la 
built up It promptly thrown aside If you supply the ap|^ 
bloiwm for ectual description, you ore as likely as not to no 
fimsdicd with a detailed account of a buttercup fhe tram 
mg of obeervation has gone by the board, and the exerciae of 
meN ntemeey has token its plite But a table of loganthms or 
a Hebretv Bsammar would serve thfo purpose equally well \ et 
I do not Aqiair at Henslow’s wosk sriU bmnng fruit lh» 
exawinattonsyvteuisnU collapse firofo the sheer utvpotsibiUly of 
eanying it on neyond a certmn powt. Fretd from its ttammeb, 
the will have greater teope for individuality, and the 

rtsull of hto laboois will be vcsrmrded after some intelligent 
syetem of mapectioB And here I may chum support from an 
nnexpeetodquarter Mr Gladstone has recently wntten to a 
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correfcpondLiit “ 1 thmli^hat the negUct of natutal huloryt tn 
aU rouUuudt. of bniiich^ yras the grusicst d^feU of our old 
•.}sUm of trunini; for the young, and, further, that little or 
nothing ha% been d me b) »a> of retnedt for thit defect m the 
attemuta tnide to alter or reform tliat '•ystem I am cure 
that tne impirtance and weight of thi', testimony, coming at, it 
dees fre>m one whi se truning ind sympathies have always been 
Uteirer) , < annot Ik denied 1 hat there is already some revival 
c I Ilenslow s methods, I Sudge from the fact that 1 have re 
Celled apphcitions from ^Hird SehooU, amounting to some 
hundreds, for siirnlus speciAena from the Kew Museums With 
out a special maihinery fur the purpose I emnol do much, and 
perheiis it Is well But my stiff have willingly done what wsa 
possible md from the letters I hsvc reieived I gather that the 
Islx ur his n t laen wholly misspent 


MlsFIj^M ARRAM EMFM 

This le ids me to the last branch of llenslow's scientific work 
on wliieh I im ible t touch, thit of the arrangement of museums, 
especiiHy thise which being local have little meaning unlens 
their purpose is strietly educatn nal I think it is now generally 
idmitted that both in the larger snd narrower as|Kcts of the 
iiuestion his ideas which were shared in some measure by 
lalward 1 orbes, wen not mcnly far in advance of his time, but 
Were essentiilly sound And hire I cannot help remorking that 
the /(Klngists have (Krh i\is pruhted more by his teaching than the 
liotanists 1 do not know how far Sir William 1 lower and Prof 
lankester w iild adiiiit the influeiiee of Ilenslow s ideas But 
vj far IS my kii wiedge gias I iiii not aware that, at any rate in 
huroiK there is anything to be seen in nuhlie museums com 
|«ralle to the educational work aciomplisncd by the one at the 
College of SurgK ns end the Naturd History Museum, and liy 
the oinir It (J\li rd 

1 hive often thought it singular that in botany we have not 
I ept pace in this matter with our brother naturalists 1 do not 
doulH that Vegetable morphology and a vast numlwrof important 
facts ill evolution as illuslrnlid Irom the vegetable kingdom, 
might be presented to the eye m a fascinating way in a carefully 
arringed museum The m ist successful and, indeed almost the 
only ittem|it which hts Iwen made in this direction is that at 
Cambridge, which, I iKlieve, is due to Mr Ciardiner But our 
lechmcol methods for preserving siiecimens still leave much to 
desire boniething more satisfoctoiyr will, it iiuiy Ik hoped, 
some day be devised, and the whole subject u one which la well 
worth the careful eonsidcration of our bection Henslow at 
least efltcled a vast improve me lU in (he mode of displaying 
I utanical objei ts and a colltetwn prepared his ow n hands 
which w ts exhibited at one of the IVis exhibitions, excited the 
warm ulmiration of the hrenih Ixitanists, who always appreciate 
the clear illuslration of niorphul igieal facts 

tJii) School ot Aaiuhvi Hisiory 

If the ol I school of natural history of which Henslow m hia 
day was a living sjiirit is at present, as seems to be the case, 
e intinually losing its hold upon us, thia has eertamly not been 
due tu Its want of value as an educational disapline, or to its 
steiihtv m cuntrdaiting new ideas to human knowledge 
Darwins “Origin of Siweiis’ may certaiiUy be regarded aa ita 
offspruig, and of this tluxley (Pkh A f , xliv xvii ) says with 
justice “ It IS doubtful if any single book except the ‘ I’nnania,’ 
cv# worked so great and rapid i revolution in snenee, or moae ao 
deep an mpmsion on the general mind ’ ^et Darwins 
biocrapberi tn that admirable “ 1 ife ’ which ranks with the few 
really giearhwgraidiies in our languaM, remarks (i 155) “In 
reading -to books one u reminded of the older naturalists rather ' 
than eif the modem achool of writera He was a naturalist in 
the old lense of the word, that is, a man who worki at many 
branches of « lenre, not merely a ipeciahst in one Thia ts no 
doubt tree, hut does not exactly hit off the dtstmction between 
the kind of study which has gone out of faahion and that which 
has come in The older Workers in biidogy were orcupi^ 
mainly with the external or, at any rate, grosser features of 
organisms and their relation to surrounding conditions , the 
modem, on the other hand, are engaged on the study of internal 
and intimate structure Work in the laboratoiy, with its neces. 
saiy bmitauons, takes the place of research m the field One 
may almost, in fimt, mf that the use of the compound microscope 
divides the two classe^ Asa Oray has compart Robert Brown 
with Darwin as the ''jiro British naturalists ’’ who have “ more 
than any others, imoliied their influence upon s lence in the 
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nmetegnth century” (Nature, x 80) Now it u notewrorthy 
that Robert Brown did all hia vVvwk with a simple micrascope 
And krancis Darwin writes of his father “It stnkes us 
nowaihys as extraordinary that he should have had no compound 
nneroseope when he went his fltaglt voyage , but in this m fol 
lowed the advice of Robert Brown, who was an aothortty on such 
matters’ (1 145) One often meets with persons, and some 
tunes of no small eminence, who speak as if there were some 
necessary antagonism between the old and the new studies 
Ihus I have heard a distinguished systematisl describe the micro 
scope as a curse and a no lesi distinguished morphologist speak 
of a herbarium having its proper pl^ on a bonfire To me I 
confess this anathenuitisation of the mslraments of research 
proper to any branch of out subject is not easily mtelligible Yet 
in the case of Dirwin himself it is certain that if his earlier work 
may be said to rest solely on the older methods, his later 
researches take their place with the work of the new school At 
our last meeting Pfefiar vmdicated one of hia latest and most 
important oliservations 

The case of Robert Brown is even more striking He ts 
equally great whether we class him with the older or the modern 
sehuol III fact so far os botany in this country ts concerned, 
he may be re|,aided as the founder of the latter It is to him 
that we owe the establishment of the structure of the ovule and 
Its development into the seed kven more important were the 
discoveries ti which 1 have alreidy referred, which ultimately 
leiltothe establishment of the group of (ryninosperms “No 
more im|iortant dis iivery ' sms Sachs (“History,” 143), 
“ was ever madi m the domain of romjvsralivi morphology and 
system tin botinv The first steps towirds this result, which 
was clearly brought out by Hofmeisler twenty five years later, 
were secured by Robert Brown s researches and he was 
incidentally led to these researches bv some difficulties m the 
construction of the seed of an Australun genus ’ \ et it may 

he remembered that he liegan his career as naturalist to 
Flinders s e\i edition for the exploration of Australui He 
returned to 1 ngland with 4000 ” for the most part new species 
of plants And these have formed the foundation of our 
knowledge of the flora of that continent Brown s chief work 
w vs done between 1830 and 1840, and, as Sachs (/ac iif , 134 
140) tells us ‘ was better appreciated during that tune in 
( lermany than m any other country ’ 


Modern Si hooi 

The real founder of the motlern teaching in this country m 
both bram hes of biology I cannot doubt was Carpenter The 
first edition of his admirable “ Pnnciples of Comparative 
1 hysiology was published m 1838, the last in 1854 AH who 
owe, as I do, a deep debt of gratitude to that book will agree 
with Huxley (‘ Memorial Sketeh,” 67) in regarding it as "by 
far the liest general survey of the whole field of life and of the 
broad pnncijiles of biology which had lieen produced up to the 
(imr of Its publication Indeed ” he adda, “ although the 
fourth edition is now in many retjierts out of date I do not 
know Its equal for breadth view, sobriety of speculation, and 
accuracy of detail 

The charm of a wide and philosophic survey of the different 
forms under which bfe presents itself could not but attract the 
Attention of teachers Kolleston elaborated a eourtc of instruc 
tion m zoology at Oxford in which the structurea desenbed in 
the lecture room were subs«tuently worked out in the laboratory 
In 1873 Huxley uiganised the memorable course in elementary 
biology at South Kensington which has since, in its essentuil 
features been adopti^ throughout the country In the following 
year, during Huxley's afaacMe abroad through ill health, I 
arranged, at his request, t osnrse of instruction on the same 
lines for the Vegetable Kingdom 

That the development of the new teaching was inevitable can 
hardly be doubted, and I for roy part am not disposed to regret 
the share I took in it But it eras not obvious, and certainly it 
was not expected, that it would to so large an extent cut the 
ground from under the fret of the old Natural History studies 
The consequences are rather senous, and 1 think it » worth 
while pointing them out 

In a vast empire bke oar own there is a good deal of srork to 
lie done and a good many poats to be filled, far which the old 
Natural History tioimng wM not merely a usefaJ but even a 
necessary preparation But at the present time the universitks 
almo^ entirely fail to supply men suited to thh srork They 
neuher care to collect, nor have they the skilled apdtnde wt 
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obwrvktion Then, thongh thn countiy is pneteMed at hoipe of 
incompuable itom of •ccumuhted material, the clan of com 
petent amateura who were mostly trained at out umvemties, and 
who did «ich good service m working that matenal oat, is fast 
disappearing It may not be easy indeed in the future to fill 
important posts even m thu country with men posfe<ising the 
necessary qualifications But then, was still another source of 
naturalists, even more useful, which has practically dnwl up It 
IS an interesung fi«A that the large majority of men of the last 
generation who have won distinction in tnis field have begun 
tlieir carter with the study of mtdtcme That the kind of 
tnuning that Natural History studies give is pf advantage to 
students of ratditme which, rightly regaidetl is itself a Natural 
History study, can hardly be denied But the exigencies of the 

medical tumculum have crowded them out , and this, I am 
afraid, must be iccepted as irremednble I cannot refriin from 
reading you, on this point, an extract from a letter which I have 
receiiM from a distinguished offitnl lately entrusted with an 
important foreign mission I should add that he had him^lf 
been tramed in the old way ’ 

“ I have hud my lime, and must leave to TOUn^jer men 
the delight of working these interesting fields Such chances 
never will occur agun, for roads are now being made and 
ua>s cut m the jungle and forest, and you hate at hand all 
sorts of trees level on the ground ready for study 1 hese hung 
down with them orchids, fans, and climbers of many kinds in 
eluding rattan palms d.c But, excellent as are the ofh era who 
devote their energy to thus opening up this country there is not 
one man who knows a palm from a dragon tree, so the chance 
IS lost Strange to say, the medical men of the Government 
service know less and rare less for Natural History than the 
mihtary men, who at least regret they have no training or study 
to enable them to take an intelligent interest in what they see 
around them A doctor nowadays cares for no living thing 
larger or m ire « (implicated than a Au/o mm or a An tllut . 

But there are other and even more serious grounds why the I 
present dominvnee of one aspect of our subject is a matter for 
regret In the concluding chapter of the “Ongm, Hirwin 
wrote " I look with eunfidenee to the future -to young and 
nsing naturalists ’ But I observe that most of the new writers 
on the Dirwinian theory, and, oddly enough, especially when 
thev have ticen trained at Cambridge generally begin b> more 
or less rejetting it as a theory or the origin of speues and 
then proceed unhesitatingly to reconstruct it Ihe attempt 
rarely seems to me succesMul, perhaps because the limits of the 
laboratory are unfasouiable to the accumulation of the class of 
observations which are snitable for the purpose The lab iretory, 
in fact, has not contributed much to the Darwinian theory, 
except the “ Law of Kecapitnlation and that, 1 am told, is 
going out of fashion 

The Darvnnion theory, being, as I have attempted to show, 
the outcome of the Natural History method, rested at every 
point on H copious Intis of fact and observation This m ire j 
modem specuUtion lacks The result u a revival of tran l 
seendentalism Of this we have had a copious crop in this . 
country, but it is quite put in the shade by that with which we I 
have bem supplied from America Ferha^ the most remarkable 
feature is the persutent vitality of lAmarckism As Darwin 
remarks “ lAmarck's one suj^estion as to the cause of the 
gradual modification of speaes — effort excited by chsnge of 
conditions — was, on the face of it, inap[gicable to the whole 
vegeUble world” (ii 189) And if we &11 back on 
the mhented direct effect of change of conditions, though Dvrwin 
admits that “ jdiysical conditions have a more direct effect on 
plants than on animals" (11 319), I have never been able tocon 
vutcemyielfihat that effect uuhented Iwni^veoneillustratim 
The dilKienre m habit of even the sante apecies of plant whtn 
grown under monntain and lowland conditions is a matter of 
^eral observation It would be diflfailt to imagine a case of 
*' acquired characters ” more likely to be mhented But this 
does not seem to be the ease The recent carefhl research of 
Gaston Bonmer only confirms the expenence of cultivators 
The modificatMna a^ured ^ the plant when transported for -x 
definite tune from the {dams to the Alps, or vue ifinid, disappear 
at the end of the aame penod when the pleat 11 restored to its 
orwinal conditions Mjm J St ttat , V 355) 

Darwin, m an eloquent pissage, which u too long for me to 
quote (“ Ongm," 416), has shown how enormously the interest 
of Natural History is tehanced "when we regard every pro 
ductioo of nature os one which has had a long history," anj 
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“when we contemplate every complex structure OS the 
summing up of many contnvances ” But this can only be done, 
or at any rate begun, in the field, and not in the 1 iboratory 
A more serious nenl is the dying out omongkt us of two 
branches of botanical study in whmh we have hitherto ueenpted 
a piMtion of no sm ill distinction Apart from the staffs of our 
oflicisl inuituuons there seems to he no one who either takes 
any mterest m, or appreciates m the smallest degree, the im- 
]X)rtance of ayktemitic md dewtriptive botany And geograph 
ical distnbution is almost in 1 a >rse plight, yet Darwin calls it, 
“that grand subject, that almost keystone of the laws of 
creation’’ (t 356) 

I am aware ihit it is fir easier to point out an evnl than to 
remedy it The teaching of b itany at the present day has 
reached a pile h of excellence and earnestness which it has never 
retched lieforc That it is somewhat one sided cannot probably 
lie remedied without a subdivision of the subject and an increase 
in Ihe number of teachers If it has a pontive fiiull, it is that It 
IS sometimes inclined ti In too dogmatic and deductive Like 
Darwin at any rite in a biological nutter, “I never f««l con 
sinoeil by dcduetion even in case of H Sp“ncet s wntmgs " 
(III 168) Th-* inlelleetual ind jlence of the stu lent inclines him 
only to> gladly lo evplain phemmena by referring them to 
“ ism,, inste id of ni iking the m tell their own story 

Orianisatiov 01 Sbction 

I am ifriiil I hive detuned }ou toi long over these mattera, 
on which I must ulmit I hive spoken with some frinkn*ss But 
I tike It thu one of tfi ihjects of our S cinm is to deliier our 
minds of in> p nlius stuff ihit is fernentmg in U Butmw, 
having taktn ieive of the pv,t let u, turn 1 1 the future 
We stirt at levst with a clean slue We cannot fund our 
success irs It IS trii , at oth r m etin;. Bit I canii it d lubt 
thu It will h III our piw r In muerially ship our future, 
n itwithstanling Whtn w, were only a depirtment I think we 
all felt til advinlaje ol Ih s annuil m'cting,, of th pnifitable 
discussiin, f irmal and inform i1 and of the privilege of m*etmg 
SI many of our foreign hr,.thren who hiVe so generously 
supporteil Us by th it prew.nee and svmpUhy 

I am Atianus then ti siigg st that we shoal 1 conduct our 
pr iceedings m as hr >i 1 lin s as p iisthle I il > n it think we 
shiuld b to, realy t en lurage pvp*ra which miy well b- 
eommuni Ue I to societie, either local or central 
The held is Urge the lahnutets as the> advan-e in life ean 
hirdly cap ct t > keep nice with all that is going on m it We 
must 1 > >k 1 1 indivi 1 lit m mb ts of our number to help us h) 
inf inning and stimulating addr sses on subjects they hive made 
|Ka.ahail> their own or 1 11 impirtant researches on which th>y 
have Uen speciall) engaged 

NoMSM LATtJRl. 

Ihei IS >n subject unm which, from my official po ittm 
elsewhere 1 de.ire t » like the npjiortunity 0'' saymg i few 
words It IS thu of Non-nelalure It is not on its technical 
side, I am afraid of suffinent genet il intereal 10 justify my 
devoting to it the spice which Us im|i3rtance would otherwise 
deserit But I h ip lo Ik. able to eulist your support for the 
hr lad co nm in semo. pnn qdes on which our practice should 
rest 

As I suppose, every me knows we owe our present method of 
nomenclature in natural history to Lmnnetis He devised the 
bmommal, or, as it is often ahsurdiv called, the bmomial 
•ystero That we must have a technical i) ,tein of nomeneUtore 
1 suppose no one hire will dispute It is not, however, olsrays 
admitted by popular writers who have not apprecuted the 
difficulty of the matter and who thmk all nam»s should bs In 
the vernacular There is the obvious ehfliculty that the vast 
majority of plants do not posMss any names at all and the 
attempts to manufacture them in a popular shape have met with 
but little success Then, from lock of discriminating piwcr on 
the part of those who use them, vernacular ntmes arc often 
amt^guons thus Bullrash is ap^ied equally to Typhs and to 
SitrpHt, (dants extrem ly different kernacular names, again, 
are only ofloeal utilit), while the Linnean system is intelligible 
thfoughoui the world 

A lechftics]| name, then, for a plant or animal is a necessity, 
os without It sre cannot fix the ohjimt of onr investintions mto 
Its afinity, itrttctuK, or propemes (“Linn ml ,’’ aio) 

" Nomina a* OaKu p*nt et cognuo fenm 
In order to get clear ideas on the matter let us look at the 
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logical pnnciples on which such naniMare haacd It la fortunate 
for UK that theae nrc atated by Mill, who, beaidei being an 
authority on logic was also an accompliahed botami,t He 
tellanaC Syatem of Logic ’ 1 i^) * A naturabat, for purpoaea 

connected with hia (articular science sees reason to dutnbute 
the animal or segetable creation into certain groups rather than 
into any othiis, and he rtquirea a name to band, as it wrere, each 
of his grouuh together ” He further exfilains that such names, 
whether of species, genera or orders are whit logictana call 
connotative , they deiioit the memben of each group, and cmnttt 
the distinctive diameters by which it is denned A species, 
then connotes the c immon characters of the individuals belong 
mg to it a genus those of the species , an order those of the 
genem 

But these are the logical (mnaples, which are applicable to 
names generall) A name such as A«m/«rr/Au rv^rdoes not 
diAtr in any particular bom a name such as John Smith except 
that one denotes a species, the other an individual 

This being the case, and technical names bang a necessity, they 
t< ntmnally pass mto geneml use in connection with hortuwture 
commerce, medicine and the arts It stems obvious that, if 
Muence is to keep m touch with human affiuis stability in 
nomenclature is a thing nut merely to aim at, but to res])ect 
Changes become necessary, but should never be inswted upon 
withtut grave and si hd reason In some cases they are mevitable 
unleu the taxonomic side of botany is to remain at a standstill 
> mm time to time the revision i f a large group has to be under 
taken from a uniform and com{)amtive point of view It then 
often occurs that new genem ate seen to have been too hastily 
founded on msufticient grounds and mutt therefore be merged 
in others This may invdve the creation of a large number of 
new names, the old ones becoming henceforth a burden to 
Iitemture at synonyms It is usual m such cases to retam the 
specific portiiui of the original name, if possiUe If it is, how 
ever, already preoccufued m the genus to which the tmnsferenee 
Ik made, a new one must Ik devised Many modem system 
atistshave however set up the doctrine that a speciftc epithet 
once given IS indehble and whatever the taxonomic wanderings 
of the orgamsm to which it was once assigned it must always 
accompany it Thu, however would not have met with much 
symmuhy from Liniueus who attached no importance to the 
specific enthet at all ‘ Nomen specificum wnt genenco est 
((nasi (xstlllum sine campana (“Fhil, 319) Linnseua always 
had a sohd reason for everything he did or uid, and it u worth 
while considenng in this case what it was 

Before hu time the practice < f aksocuUng plants in genem 
had made kome progress in the hands of Tnum^ord and othem 
but specific names were still cumbrous and (imctically unusable 
Genem were often distinguished by a single word , and it was 
the great reform accompwed by Linnssus to adopt the binominal 
pnnciple for species But there is this difference Generic 
names are unique and must not be applied to more than one 
disunct group Specific names might have been constituted on 
the same baiM , the specific name in that case would then have 
never been us^ to designate more than one (dant, and would 
have been sufficient to indicate it We should have lost, it is 
true, the usefiil information which we get from our (nWent 
practice in learning the genus to which the species belongs , but 
theoretically a nomenclature could have been esteblished on the 
one name pnnaple The thing, however, u impossilde now 
even if it were desiiable A sjiecific epithet bke vu^giaru may 
belong to hundieds of different speaes belongmg to as many 
different genera, ani) taken alone u meaningw A Isnnean 


another which may be perfoctly independent * 

It constantly hanians that the same species is named and de 
kcnbed bw more than one writer, or tbrnrenl views are taken of 
imecific differences by vanous writers , the species of one are 
therefore " lumped ' another In such ceaes, where thoe 
IS a dunce of names, it is eustcmiaiy to sdset the eaihcet 
published I agree, however, with the late Serena Watson 
(NATuaB,slvu S 4 ) that" there unothu^ whatever of an ethical 
1 As AhhoMS da CandoUs points out tn a latter rabUditd m tba MT dk 
im itc M tkanal nwritoftfamBusliat baan looqai 

1 — a- ^ planu gsnanc naoM with tha ipaodle mihat It b 

1_ .1^ m „ Ig—j I rTiiiilsTr. 

mad, la tSa oonHnatioa not m tba spacMe apithaL 
at of tha nana and aoaa mgim whan takan by itsalf 
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character inherent in a name., through any priority of publican 
tion or poutioD, which should render it morally obhgafoty upon any 
one to accept one name rather than another ” And in point of 
feet Laimeus and the early ^ematista attadiedbttle importance 
to pnonty The rigid appheabon of the pnnaple involves the 
ascomption that all persons who describe or attempt to describe 
plants are equally competent to the task But this is &r from 
being the case that it is sometimes all but impomble even to 
guess what could possibly have been meant * 

In 187a Sir Joseph Hooker ( ‘ hlora of British India, ’ 1 vu ) 
wrote ‘ The number of species detenbed by authon who can 
not determine theira^tiesmcreases annually, and 1 regard the 
naturalist who puts a descnlied plant into its moper positi m m 
regard to lU allies as rendinng a greater setvke to science than 
Its dckcnbcr when he either puts it into a wrong place or tbrowi. 
It mto any of those chaotic heaps, mikcalled genem with wiuch 
systematic works still abound This has always seemed to me 
not merely sound senkc, but a saenttfic way of treating the matter 
Wl^ we want m nomendatuie u, the moxunum amount of 
staUlity and the nunimum amount of change compatible with 
progress in [verfecting our taxunomie system Notnenelature is a 
means, not an end There are perhaps 150000 species of 
flowering plants in existence W hat we want to do is to push jn 
the task of Ktting them named and desenbed in an mtelli|pble 
manner and ihwr affinities determined as correctly as possible 
We shall then have material for deabng with the larger (iroblema 
which the vegetation of our globe will present when treated as a 
whole To me the botanists who waste their tune over jinonty 
are like bojs who, when sent on an errand spend theu tune in 
playing by the roadside By such men even Linnieus is not to 
be allow^ to decide his own names To one of the most 
splendid ornaments of cmr gardens he gave the name ofA/afyuha 
gn"dtjlera this is now to he known as MagMlta/atida The 
reformer himself is conslraine 1 to admit “ The chsnge u> a moat 
unfortunate one in every way ( Garden and I orest, 11 615). 
It IS diftiiult to see what is gsin^ by makmgit except to renuei 
systematic botany ndiculous The genus At^dtum, known to 
every fern cultivator, was founded by S warts It now contains 
some 400 biXKies, of which the vast majority were of course, 
unknown to him at the time , yet the names of all these are to 
be changed because Adamson founded a genus, Dryopttns, which 
seems to be the same thing as 4 sptdnim What it may be 
asked, is gamed by the ehange? To saence it is certainly 
nothing On the other hand, we lumber our books with a mass 
of synonyms and perplex evei7 c ne who takes an interest in firm. 
It ajipeam that the name of the well known Australian genua 
/kmJum really bclon|K to Pimtlta the speais are therefore to 
be renamed, and Jtanksia is to he rechnstened Sirmuf//tra, after 
Sir herdinand von Mueller , a (uojmaal which, I need hardly 
say did not emanate from an Eimli^man 
I will not multiply mitanccs But the wont of it u that those 
who have carefully studied the sulqect know that, from vanoua 
causes which I cannot afford the time to discuss, when once it is 
attempted to disturb accepted nomenclature it is almost im 
poiHbta to reach finality Many genera only exist by virtue eff 
th«r redefimtion m modem times , m the form m which they 
originally promulgated they have hardly any mtelligibte 


It can hardly be doubted that one canae of the wont of attention 
which lystematu; botany now recavea is the repulsive labour of the 
bibliogiaphical wora with which it has been overlaid What an 
enormous bulk noroenctoture has already attained may be judged 
from the '* Index Kewensis,” which sraa pnpared at Kew, and 
wiuch sre owe to the munificence of Mr Dorwm In hta osra 
studies he constantly came on the track of namea which he was 
unable to run dosvn to their source Thu the " Index " enables 
to be done It is besed, m feet, on a manaaenpt mdes which 
sre compiled for our own use at Kew But it is a mistake to 
suppose that it is anything more than the name s^ufie*, 

It expresses any opuuon as to the validity of the names them 
selves That tliM who use the book must Judge of lor themselvai 
We have indexed existing names, but sre have not added to the 
burden by making any new ones for tpeciea alieo^ desenbed 
Whst lynonjmiy Iim now come to may be iai%ed by an ex> 
ample snpphed me by my friend Mr C B OaiM horasinglft 
qiectea 01 Fimirutyht he finds 135 pnblithtd names twder sue 

t Dhwu wheslmysMeasioaHr.alinatt Im Un ca l vsIy to take the ifebt 
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Ifdnnwus, wipe oat the put, and btgin all over acun 

Altboufh 1 have brought the matter before the Section it 1 
not one m which ihu, or indeed any collecuve auembly 0 
tiotanttta, can do very much While I hope I ihall carry you 
««ent with the general pnnaple^ I have laid down, it must be 
admitted that the techmeal details can only be appreciated by 
experienced specialists All that can be hoped u a ^eiat 
agieement amongst the staffs of the prmcij^ •- 

duferent countnes whe“ i—*— ■ - - 

free lances must be left 


PUBLHAIIONS 

I hate dwelt at such length nn certain aspects of my subject 
that perhaps, without great injustice jou may retort on me the 
compbunt of one sidedness But when I survey the larger field 
of botany in this country the prospect seems to me so vast that 
I should despair even if I had mj wh le address at my disposal 
of doing it Justice I think that its extent is measured by the 
waj in which the puldications U.! inging to our subject are main 
tamed First of oil we have access to the Royal Society, a 
pm liege of which I hope wt shall always continue to take 
adsantsgi. for c immunications which iither treat of fundamental 
subrnts or St least are of general interest to biologists Next 
to this we have air anaent I mnesn S Kicty, with a branch of 
its publuiati ns handsomely and efticiently devoted to systematic 
svork Then we have the Aunah of Botany, which has now I 
think estal lishe 1 its positi n and which brings together the 
chief morph ilogical and phjsijlogical wirk accomplished m the 
country Lastly, we hate the Journal of Botany, a less 
ambiuous but useful periodical w hich is mainly devoted to the 
labours of English botanists I remember there was a time when 
I thought that this at any rate was an exhausted field But it 
ts nut so kniwledge m its most limited aspects u inexhaustible 
if the lalwurer have the necessaiy insight The discoveries of 
Mr Arthur Bennett amongst the potamugetons of the Eastern 
Counties is a sinking and bnlliant instanec 

Besides the publication of the Annals we owe to the Oxford 
Press a splendid senes of the best foreign text books issued in 
our own language If the thought has sometimes occurred to 
ones mind that we were borrowers too freely from our in 
defiitigable neighbours I, at least remember that the late Prvf 
Eichler paid us the compitraent of saying that he preferred to 
read one of these monumental books in the English translation 
rather than m the oiwnal I believe it is no secret that botany 
owes the md that Oidbrd has rendered it m these and other 
matters m great measure to my old friend the Master of 
Pembroke College, than whom 1 believe science has no more 
devoted supporter 

PAUeOBOTAbS 

I have said much of recent botanj , I must not pais over tliat 
of past ages Two notable wotkers in this iiidd have tniiied 
away since our last meeting Saporu was with us at Manchester, 
and we ahall not readily forget ms petsonal charm If some of 
hu work has about it a too imaguiauve character, the patience 
and eatue smeenty with which he traced the ongm of the exist ; 
11^ fiirms of vegetation m Southern Europe to tneu ancestors m 
the not distant geological past will always deserve attentive study 
But in the venerable, yet always useful, Wiltiamson we Iom a 
figure whose memory we shall long preserve With rare instinct he 
aoenmukted a wealth of materuu iHuttrative of the vegetation M 
the Ca r bo nife rous epoch, which, I suppose, u unique m the 
world. And this was prepared for examination with mcompar 
able patience either by hk own hands or under his own eyes 
He illustrated it with abtolnte fideUtv And if he did not in 
deeenbuig it alwm use language with which we eould agree, 
nothing conld rufib eMier his imperturbable good nature or the 
notde w mpl i ci t y of his dieracter Truth to tell, we were often 
in friendly wanue with him Bnt I rmoicc to think that beftwe 
tua peacm cad came he had patfently reconaldeied and 
abeiiaoned all that w« regarded as bis heroies, but which were, 
in truth, only the oU manner of looking Bttluiia And 1 think 
fruu if anythiiy could have ctmtnbufed to make Jus departure 
happy, U was tSi cotmction that the conqiletioo of M work and 
hia Kaentifio repidadon would lemam perfectly secure m the 
handioflfr Scou 

VkOBTABLX PKYSIOLOOY. 

Tumng ague to tha iHeeent, the difficulty le to luutt the 
cfeoi c c of UfscB on wUch I would wflbagfy dwelL Ih en 
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address which I delivered at the Bath meeting m 1888, I 
ventured to pomt out the imporUnt part which the actum of 
enxymes would be found to play in plant metabolism My 
expectations have been more than resihied by the admirable 
work of Prof Green on the one hand, and of Mr Horace 
Brown on the other The wildest imagination could not have 
foreseen the developments which m the hands of animal 
jdiytiologists would spring from the stn<^ of the finmentative 
chaimes produced by yeast and hactena These, it seems to me, 
bid fiiir to revolutionise our whole concepbons of disease The 
reciprocal actim of ferments developed in so admirable a 
manner by Marshall >\ard in the case of the ginger beer plant, 
IB destinM I am convinced to an expansion scarcely less 

‘"'Kf perhaps the most noteworthy feature in recent work a 
the disposition to reopen m every tbrection fundamental 
questions And here I think we may take a useful lesson from 
tile practice of the older Sections, and adopt the plan of 
entrusting the investi^tion of special proMemk to small 
committees or to indivTdualx who are willing to undertake the 
labour of reportmg upon special questions which they have 
made peeuluu-Iy their own These reports would be printed tst 
extense and are capable of tenderiiig invaluable service by 
making accesxible acquired knowledge which could not be got at 
in any other way 

We owe to Mr Blackman a masterly demonstration of the 
feet long bebeved Imt never, perhaps, properly proved, that 
the surioM of plants is ordinarily im^rmeable to gases Mr 
0ixon has brought forward vume new views about water move 
ment in plants which I confess I found less instructive than 
many of my brother liotanists They are expressed in language 
of extreme technicalitj 1>ut as far as I undentand them, ti^ 
amount to this The water moving in the plant is contaiimd in 
capillary channels , as it evaporates at the snifiice of the leaves 
a tensile strain is set up as long as the columns are not broken, 
to restore the original level I can understand that m this wav 
the transpiration current may be maintained But what I 
want to know is how this explains the phenomena in the sugar 
maple, a smgle tree of which will yield I believe, 30 30 gallons 
of fluid before a single leaf is expanded 

We osre to Messrs Uarwm and Acton the suppW of a 
** Manual of Practical Vegeuble Phymology,’ the want of which 
has long been keenly Mt Like the father of one of the 
anthors I love to exalt plants ” (1 98) I have long been 
satisfied that the fcets of vegetable physiology are capable of 
bemg widely taught, and ore not less significant and mfinitely 
more convenient than must of those which can be easily 
demonstrated on the amnial «de How little any accurate 
knowledge of the subject has extended was conspicuously 
demonstrated in a recent discussion at the Kcyal Society, when 
two of our fbremewt chemists roundly denied the existence of 
a function of respiration in plants, bwnuse it was unknown to 
Liebig' 


The greatest and most fundamental problem of all is that of 
issimilation The very existence w life upon the earth 
ultimately depends upon it The veil u sIowV, but I think 
surely, bmim lifted from lU secrets We now know that starch, 
if Its first visible product, is not jU first result We are pretty 
well agreed that this u what I have called a proto 
earbotiydiate ” How is the synthexu of this effected 7 Mr 
Acton, whow untimely end we cannot but deeply deplore, mode 
aome remarkable researches, which were communicated to the 
Royal Society m 1889 on the extent to which planu eould Uke 
advantage of otganic compounds made, 10 to speak, ready to 
their hand Loew, in a remarkable pi^, which wiH peihapa 
attract less attention than it deserres from being published in 
Japan {JMl College of Agree Imp Usm Tolao, vol 1 ), has 
from the stnity bl the nutrition of bactma, arrived at aome general 
' tsioaa (n the same direction Bokotny appean recently 
re iimillsrty expoimented on atgn Neither wnter, how 
•tans to have been acquainted with Acton s work The 
geaenl cnbclssron which I draw from Loew is to strengthen the 
bdief that feroholdehyde is sctiHf^ noe of the first steps at 
' ‘ y Adolph Buyer 


..lUvMMtL j __ . — 

cosMtractMfixMi it has long besn known, and Bokomy has 
own that Ws can bs iitlbaarT by fisiita m the production of 
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The preciie mode (A the formation of form aldehyde m the 
pruceta of aauroilation u a matter of dispute But it h quite 
clear that either the carbon dioxide or the water, which are the 
matenali from which it it formed, must suffer diasociatian And 
this requires a supply of enei^ to accomplish it Wani^on 
has diawn attention to the stnlcing fact that in the cate of the 
nitrifying Inctenum, assimilation may go on without the interven 
tion of chlorophyll, the energy being supplied by the oxidation 
of ammonia This brings us down to the fact, which has long 
been suspected, that protoplasm is at the Ixittom of the whole 
business, and that cnloroj^vll only plays tome subsi<liary and 
induect part, perhaps, as Adolph Baeyer long ago suggested, of 
temporarily nxmg carbon oxide like ha.moglobin, and to 
&cilitatmg the iluiwution 

Chlorophyll itself is still the tnl^ect of the careful study tw Dr 
Schunck, originally commenced Iw him tome years ago at Kew 
This will I hope, gise us eventually an accurate insight into the 
chemical constitution of this important substance 

The steps in plant metabolism which follow the synthesis of 
the proto carlmhydrate are still ohscun. Brown ind Moms 
have amved at the unexpected conclusion that ‘‘cane sugar is 
the first sugar to be synthesised by the assimilatoiy processes ” 

I made some remarks upon thu at the time (yew n tktm Stoc , 
>89J, 673], which I may be permitted to reproduce here 

“ The point of view amsed at by botanists was briefly stated 
bv Sachs in the ease of the sugar beet, starch in the leaf, 
glucose in the petiole cane sugar in the root The facts m the 
sugar cane seem to be strictly comparable (AVk BuHetm, 1891, 
35 41) Cane sugar the botanist looks on, therefore, as a 
‘ resene materiaP We may call ‘ glucose ’ the sugsr currency’ 
of the plant, cane sugar its * I anking reserve ’ 

“The immeduite result of the diastatic transformation of 
starch u not glucose, but maltose But Mr Horace Brown has 
shown m hu remsrkable experiments on feeding Ixirley embnos 
that, while they can readily c( nvert maltose into cane sugar they 
altogether fail to do ihu with glucose We may conclude, there 
fore, that glucose is, fre m thepoint of view of vegetable nutntion 
a somewhat inert Ixuly (In the other hand, evidence is 
apparently wanting that inalKse plays the part m vegetable 
metabolism that might be expected of it Its conversirn into 
f[lncuse may be (ernaps accounted for by the ernstant puresence 
in plant tissues < f vegetable acids But, so far, the change 
would seem to lx. positively disadvantageous Perhaps glucose 
in the Iwtanical sense, will prove to have a not very exact 
chemical connotatien 

“ That the connection lietween eane sugar and starch is intimate 
IS a crncluSK n to which both the chemical and the liotaniexl 
evidence seems to point And cn botanical gre unds this would 
seem to be equally true of its crnnectic n with cellulose 

" It mutt lx. confessed that (he conclnsian that ‘cane sugar’ 

II the first sugar to he synthesi<ed by the assimilatoiy prreesses 
seems hard to reconcile with its probable high chemical com 
plexity and with the fact that hotamcallv, it seems to stand at 
the end and not at the Ixginmng of ttie senes of metabolic 
change ” 

I’aoroi I AsviK Chemistry 

The synthesis of proteids is the problem which is seci nd inly 
in importance to that of caibohydrates Loew’s views of this 
deserve attentive study \siaragin, as has lung been suspected, 
play. an important |»rt It has, be says, two sources in the 
plant “It may either be formed directly from glucose, 
ammonia (or nitrates) aril sulphates or it may he a transitory 
product between protein dee< mpositiin and reci nstruction from 
the fragiretits ’ (/rr ni , 64) 

In the remarks I made to the Chemical Society I ventured to 
exire-.s my cinvictKn that the chemical processes which took 
place umler the influeree of protoplasm were probably of a 
different kind frem ihcee with whu.h th« chemist is ordinanfy 
occupied The plant prodiiees a profusicn of >ubstancea, 
apparently with great facility, which the chemist can only build 
upin the most iireuitcus way As Victiw Meyer (PMtrrm Jcum , 
•890, 7731 hasrtmarked “In order to isolate an organic substance 
wre are generally eoi fined to the purely accidental properties of 
lystslIiMttion ind volatiheation ’’ In other words, the chemist 
only deals with bodies < f great molecular stabibty , while it can 
not be dcubted that the e which play a part in the processes of 
Ufe are the vei^ opposite m every respect I am convinced that 
if the chtnrfst is to help in the field of protoplasmic activity he 
will have to tianacend his present bnutations, and lie prepared to 
admit that as there may be more than one algebra, there may be 
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more than one chemistry I am glad to see that aaomewhat 
similar idea has been suggested by other fields of inquiry Pr^ 
Mcldola (NAToas, xbl 250) thinks that the mveid|[{ation 
of photochemical processea “ may lead to the recogmtkm of a 
new order of chemical attraction, or of the old chemical attiac- 
tion in a different deem ” I am delighted to see that the ideas 
which were fioating, 1 confess, in a very neboloui ftnm m my 
brain are being clothed with greater preonon by Loew 

In the paper which I have already quoted, he says of proteids 
{lac at ,13) “ They are tACtttittigfy labtk tompinHds that can 

be easily converted into relatively stable ones A great lability 
IS the mdispensable and necessary foundation for the production 
of the vanuus aetHms of the hving protoplasm, for the mode of 
motions that move the life machinery There is a stntrtt if mPitOH 
in the labile position of atoma in molecules, a aource that haa 
hitherto nut Ixen taken mto consideiRtion either by chemlats or 
by physicists ’ 

But 1 must say no more The problems to which I might 
invite attinUun on an occasion hke this are endless I have not 
even attempted to do lustice to the work that has been accom 
plisbed amongst ounelves, lull of interest and novelty as it is 
But I will venture to say this, that if eapauty and earnestness 
afford an augniy of success, the prospects of the future of our 
I Section possess every element of promise 


PHYSICS AT THE BRITISH ASSOCIATION 
'T'HI proceedings of this Section were commenced by the 
delivery of the presidential address by Prof Yi M llKks 
In seconding the vote of thanks to the President, Prof Fiu 
gerald referred to the possible change of mass with tempera 
ture, suggested in the address, and pointed out that such a 
phenomenon would show itself by a deviation of planetary 
motions from strict conformity to Kepler s laws, owing to their 


change of mass on cooling 

bir Douglas Cralton exhibited plans of the Getman Retchs 
ansult and of the new buildings in course of construction, tnd 
gave a more detailed account of the management of this institution 
than IS contained m hu presidenUal address to the Association 
Ills object m reading the paper was to revive a movement set 
on foot at a previous meeting by Prof Oliver Lodge The 
Committee apiRiinted at that time to consider the question of a 
National Phjncal Laboratory for the Umted Kingdom made but 


and that it be made the starting pomt for the national 
lalioiatory 

A discussion followed, in which several members took part 
Prof Kdrker lamented the want of concenirabun and organisa 
tion in reseatch work, and thought a national laboratory might 
remedy this He regretted that the day was passing away when 
a man could undertake Ixith teacbii^ and research, because, in 
his opinion, teachers should not give up research Prof Ohver 
Lodge drew attenbon to the enormous advantages possessed by 
I a nabonol institution, for carryiiK on researches extending over 
a loim jpenud In a univeratv uiboraiory such research would 
possibly be disconbnued wriUi a change of professor The 
universities would still do ptoneer work, discovering new fields 
of research and obtaining prehminoty results Prof hitigenld, 
on the other hand, did not think it adv isable to hand over research 
to a national latoratory, whereas he strongly advocated an 
extension of the standardiaiw work performed at Kew He 
believed that the highest kind of instruction was training in re 
search work, and it was the function oi the universities to give 
this instruebon Instoid of that, the professors are called umn 
to cram old knowledge into immature and stupid students. The 
Section has appointed a Committee to reconsider the quetbon 
of a nabonal lalwretory 

Prof Henna read a paper on the teachiim of geometrical 
drawing in srhooli, which was, he said, as a ru^ very had. He 
pointed out that huclid’s constructions are generally followed, 
the use of the set square bang discarded and only strafoht edges 
and compasses used He urged the desiiabiluy of d i sca r d ing 
Kuebd m the teaching of geometrical drawuy, advocating the 
use of the set square from the very coramenceinent. The 
ex amp l e s ought to be so omn^ that a student con vocify hu 
coaitrucbons for himself f bo therefore mggetted the opMuit 
ment of a Committee to report on the whole question ummsuc 
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% tyllabut of example*. This sugeesUon shui adopted by tin 
Section 

The tange of sobjects included in the work of the Section was 
perhaps nowhere better exemplifietl than in the passage to the 
next paper, a report on cosmic du<it, by Dr J Murray An 
examination of the red clay frim the bottom of the lacific 
Ocean, m place* looo miles from anycoast, enables three classes 
of magnetic particles to be distincui^ed , these are— crystallmc 
fragment* of magnetic Qr titanic iron, dark shiny spherules con 

S mttalhc iron, and the brownish spherules known as 
es The various layers (f manganese nodules found 
surrounding nuclei of tertuury teeth or bones contain these black 
and brown spherules, and there is every indication th it the 
brown ones are of extra terrestrial ongm In this cise they 
ought to occur at all or at any rati many, poinu on the tanh s 
snrace , Dr Murray has however looked for them in vain bvth 
in the dust of Greenland glsciers and on the snmmit of Ben Nevis 
He IS of opinion that the accumulation oMueteonc dust takes 
place with exceeding hlowntsi, say about lo lbs of dust per 
square mile per century, and that the bed of the Pacilii (icean 
has not recuved oni loot of deprsit since the tertiary pen kI 
Consequently my attempt to galhir these particles will pr ibably 
be fruitleiiS, unless continued over a long ptaod Hi wished fir 
suggestions as to the best method of procedure in the futuri It 
was pointed out that a good opportunity ftr the colliction f 
meteontes will he afforded ) y tne mitior shower of November 

Committie on undiigroiind timpers^ure have hten for 
tunate this year m obtaining rec irds from 4 bore hole in Niw 
South Wales the first r bsirvations m-ide n the southern hemi 
sphin Thi bore hole is situstid mar Port Jackson close to 
S) Iney Harbour it is *929 feel detp and contains wster Tht 
gradient observid was a small one being a nsi of t 1- in 
descending 80 feet vertically The jbservers suspected that the 
temperature of the rock was influenced by the proximity of the 
water in thi harbour but an evamination of the temperature 
distribution in the harbour did not confirm this Lord Kelvin 
sutojievtid the \fncan mines as a new field fir observations 
Prof b 1 Ihompson repvrtid the recommendations of ihi 
Commillic on thi vue if pages rf sciintifie periodicals It is 
considired advisable t« retain |ivrto ami octavv sites and 
certain limits fir text and mirgin are given for each <f thist 
sues There wpeved 1 1 be * string feeling agamat any change 
in the sues < f the R yal Society s publuations During the 
year the Committee will endtavt ur to induce other scientific 
soeieties 1 1 adopt the standird sizes recommended 

Prof Riuker communicated the results of a compans n of 
magnetic standsrd instruments msde bvjiimself snd Mr W 
Watson In his president 1 il address to the Seetion last ye ir he 
showed that it w-u useless to proceed further with s magnetic 
survey until a direct comparison of standards used in the v iriius 
observatories had lieen nude because it was well known that 
instruments differed greatly Dunng the year he has visited 
the vnnous magnetic observatories carrying a portable deelino 
meter of the Kew patter 1 and snth Mr Watson * assistance has 
directly compared the simultaneous readings of his declinometer 
and that of the observatory Lrrors are found m the latter 
which are in every case traceable to magnetic motenal m r on 
the wooden bos containing the suspended magnet If this box 
be replaced by an ebonite one the error disappear* It is, bow 
ever, eaner to allow for the emr than to get nd of it its 
amount u perfectly definite 

On Friday the Section sat jointly with Section B lord 
Rayleigh read a paper on the refraetivity and viscosity ot 
these gates He described how by means of an electnc arc 
k^ up for several weeks in a mixture of oxygen and atmo 
spheric nitrogen he finally obtained more than a btre of aiy,i n 
at atmospheric pressure This | rived to have the aame density 
as the specimen obtmned by the msgnesium method The re 
firacbve index was measured by the interference method of 
(ueau, the two beams beuw sejiarated by slut in front of the 
lent nearest the eyepiece The latter was constructed of cylin 
ducal lensea To avoid the use of cross wiret^ the tubes con 
taming the gates under compans m were anang^ so as not ti 
occupy the whole field of view some light patting parallel to 


and outsid* them , two leta of frmges were thus obtain^ which 
eonld be brought to ecdncidence by varying the pleasure of either 
gas. Adjustments were made fur several pressures, one of the 
tube* always contauung air Thevalueiofthercfracuvttylji-i) 
were, for argon o 961, and for helium o 146 that of mr being 
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uken aa unity The viscosity of each gas was measured by its 
rate of flow through a captllary tube, the results being (air=i) 
argon i ai hehum o 96 Lord Rayleigh menbonM that a 
sample of nitrogen collected from a Bath tpnng, where it bubble* 
out along with the water gave the Dj line of helium Dr 
Gladstone showed that the results of th^ expenmentt assign 
lo argon the atomic weight ao its specific refractive energy 
being intermeduite between those of fluonne and sodium but 
not between those of potassium and calcium 

Prof Schuster then pened a discussion on the evidence to be 
gathered as to the simple or compound character of a gas from 
the constitution f its spectrum Kecent spectroscopic work in 
cunnceti >n with aigon and cleveitr w has directed attention 
t > the double siiectra exhibited by these substances, and 
conjectures have Ix-en mu It that the two spectra indicate the 
gases to be mixtures I ruf Schuster expresse I strongly the 
vtw that gases with double speetra are not necessarily 
mixtures or comp unds He quoted in support of this the 
cases f sodium snd mercury vapours and oxy^n in all 
if which the vbso^ion sjiectrum differs from thxl of the 
luminous vapour Tni. difficulty is not explained by assuming 
diasQcialiin to ceur beeause some substances hive three or 
mvres^tra lie ih light mere examinatun of spectra would 
n >t suffice to determine whether an unknown sulAtanee is an 
element mixture of elements or comixnind 

The despondent viei ef Prof Schuster was not shared liy 
r rof Kunge of Hm ver who at this point contnbuteil an ac 
count if ine researches of himself ami Prof Poschen on the 
spectrum of cleveite gas showing that it is a mixture (An 
atecunt if this work 1^ the authors themselves will be found on 
p S*o ) 

Dr ( f St ney contributed to the discussion by a pa|ier on 
the interpretxtion of s| eetn 

On Saturday the Seiti n was sulxlividcd into two departments, 
niatheinalics and meteor il >gy 

In the depirtment if mithematict. Lord Kelvin read a paper 
on the transWtionil anl vibratiinal energies of vibratirs slier 
impacts on fixed walls in which he sought to find an exceptii n 
to the Maxwell Boltzmann the iiem relating to the avenge tians 
htionai energy of tl e molecules of a gas He calculated the 
time avenge of the ti insUti nal energy of a free particle after 
c ming into c ntact with i vibratmg particle, and found it 
always m excez* f that which would be given by the Maxwell 
Boltrmann law th nigh approximating more nearly to that 
' average when the nunuer ci encounters was considerable and 
tint It seemed ultimately 1 1 give a t iial average ut if accord 
ance with the law In the disciuMon which followed Mr G H 
Bryan pointed lut thit the Maxwell Boltrmann law referred to 
the statistical average energy if a great number of particles, not 
to the time avenge energy of a single particle 
Prof Hicks in his paper in a spherical vortex si ited that he 
hod proved the possibilitj 1 f building up a compound spherical 
vortex consisting of sueicssive shells in which the rotation is 
oppositely directed the \ rticity anu si/e f each shell satisfying 
a definite relation In i paper on bicyclie vines aggregates he 
stated that it was possible with given current and vortex sheets 
tl have a steady jr/ir' if motion round an axis compounded of 
motion in planes through the axis and motion in circles roun 1 
die axis, the cyclic constants of the two component motions 
beuffi independrai f each other 
Mr t. 1 Walker shower! an ingenious top m the shape of 
a flattened ellipse id in which rotation couUl liec ime convened 
into oscillations and tt 1 ttrit,hy means of an adjustable piece 
which could be arranged unsymmetncally 
Dr Burton made some sumptions as to maner and grav nation 
m the cellular vortex ether aoKXibed in 1 rof Hicks s presideotial 
address. 

Mr P H Cowell read an important paper on recent develop 


K " iina IB the lunar theory Is quite altered and much simplified 
new method In a wort discuasxm which followed, Mr 
Cowell slated that 1 rof Brown wax engaged in 1 ringing out a 
treatise 'on t^ lunar theory 

Prof J L> I verett read a paper on absolute and relative 
motion I and Mr W II > verett made a communication on the 
aUcnlatioa of the magnetic field due to a eurrent m a solenoid 
In pure asathematics. Major MacMabon gave an interest 
mg method of graphically repwse ntiBg partitions of numbers 
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Colonel Cunninj,)uun reil n paper on Minennes numberi, 
which are numbm of the form ar - l, where ^ is a 1 nme, and 
which were hist discuised fy Menenne abtmt the year 1664 
Colonel Cunninsham also described a book of lahles which he 
proposed to caloilate, gising the solution of the congruence 
a* = K (mod, /) for all moduli {p) which are primes or powers 
of primes up to 1000 There are to be two tables for each 
modulus, one giiing the values of R for a senes of values of x , 
and the other giving the smallest values of x for a senes of 
values of K lie desenhed some of the uses of such a table, and 
stated that the plan on which it would be drawn up would be 
precisely like a somewhat similar table bj Jacobi, desenbed m 
Prof Ciyleys report on mathematical taues in the Bntish 
Association Report of 1876 

1 rof Alfred Lodge drew the attention of the Section to a 
multipbcatim table up to 1000 x looo drawn upty Mr M 
B Cotsworth, of Iloldgate, \ ork, which was exhibited , it is 
similar l} Crelles table of the same extent, though in some 
respects more convenient 

1 rof M J M Hill desenhed two species of tetrahedron the 
volume of any member of winch can be determined without 
using the iiroixisition that tetrahedrons on erpuil bases, and 
having e )uxl altitudes are equal 
In the department of meteorology Mr \ ric S Bruce pot 
forward a new theory of lightning Mshes based on the pnn 
ciple of the pm hole camera The light from a crncealed flash 
mi^t he supposed, pass throui^ a small aperture in the con 
cernmg ebua and fall on another eloud forming an inverted 
image of the flash If there wrert several apertures we should 
have as many images They would be faint possibly too faint 
to affect a photographic plate Moreover if the receiving cloud 
were of irregular shape an originally straight flash wroutd 
appear distorted into a tig sag Ime on the cloud Mr Symons 
thought a brighter patch of light ought to iccur at thi 
the image thus distorted, and lie scarcely thought the 
in^mim ly Mr Bruce correspo ' ^ 

The report of the Committee _ . 

by Mr Symons, who, m referring to the delicacy 

ments used in their observations said that an angle equal 
that subtended by a chord i mch long at the centre of a circle 
1000 miles in radius could be detected Since last report two 
bifilai pendulums have been ])urchaied, erf the kind desenbed in 
Naiukr, vuI I pp a46 S49 (1894) each ixKiesses its own 
photographic recording apparatus One of these has been 
recently erected in the cellar of Mr Davison s house in Birming 
ham the other should have been placed in a house three 

? uaners of a mUe to the east but this was found impracticable 
t will be placed somewhere in the neighbourhood, and compan 
sons of the records of the mstniments will be mside dunng the 
year, after which the second one will be available for another 
station An appendix to the report by Mr Davison gives the 
bibhognmhy and classification of horuontal pendulums 
Prof I ihn Milne gave an account of the long report of the 
Committee on setsmological phenomena in Jupao. This com 
mences by a reference to the great loss caused by the recent fire 
at Prof Milne s house and observatory, after which follows a 
desenptiun of the records of the Lrsy Milne seismogtajrfi At 
tached to the report is a catalogue <rf 8331 earthquake shocks 
recorded in Japu between 1885 and 1891, giving full particulars 
of the centre and area of disturbance It enables the approxi 
mate wttght of each to be found and permiu the dintt m ol 
Japan into fifteen distinct seismic distnets The next section of 
the report deals with the rate of prop^tion of earthquake du 
tnrfaances firom Japan to Europe TM small tremors which 
occur in the ten seconds or so before an earthmiake shock are 
transmitted to Europe, but they are spread over Wf an hour , it 
appearb, therefore, that the preliminary tremors ather travel 
more quickly, or reach Europe by a shorter route than the mam 
shock The latter is known to travel along the surface at about 
3000 metres per second Do the tremors travel at 8000 to 
ii/ioo metres per second, or do they pass through the earth, 
not lound it ? If the Utter, we may hope fitf some further 
knowledge conceming the mtenor of the globe Prof Mdne 
has set up hontootal pendulums in neuly a score of places, and 

i!_j * Ma behavKWr They all exhibit 

ibection, and sfaw! 
from hour to hoar, how 
ever, some of them show the exutence of a dinnial wave After 
a lo^ and very Ubonous search, graphically described to the 
Section by Prof Milne, he sucmmco in tracing thu dinrnal 
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effect to the local removal of load from the alluvnim by greater 
evaporation from expoeed araai At night the movement u 
sbgnt, and is probably a.x»niited for by the condensation, at the 
cold surfime, of aqueous vapour after rising throng^ the warm 
earth Some observations nave been made on the disturfannee 
of the pendulums by earth tremors Their cause has not been 
ascettsmed but th^ always occur with greatest mtensirebe> 
tween $ and 9am They are most markA with a steep faaro 
meter gradient and consequent wind, local or distant 
As ftof Milne has now returned from Japan, and the earth 
quake catalogue u dompleted, the Committees on earth tremors 
and seismological phenomena have united under the Utter name 
The new Committee u a Ur^ one, and with Prof Milne and 
Mr Davison as ;omt secretanes, it ought to do tmod work 
A new theory of thunderstorms was advanceoby Prof Michie 
Smith m his paper on Indian thunderstorms His observations, 
made at Madras, showed that sheet lightning occurs there every 
evening dunng sevgTal months of the year, idways m the south 
— . ^ honson Lightning phenomena in the mom 

ing occur, on the other hand, in the north east The phenomena 
consist of actual discharges between two clouds, or two portions 
of the Mime cloud, and ore not reflections of dutant lightning , 
they take place in^ the upper portions of low lying cumulus 
clouds Prof Smith attnbutes them to the clouds formed m 
the regions of sl^ air at the meeting of the Und and sea 
breexLS, and has observed m these regions the simultaneous 
nae of two close parallel clouds frr m the edge of the cumulus , 
such clouds are scarcely distinguishable except with obbaue 
illumination, and it is withm, or between, them that the dis 
charges occur The time of their formation depends on the 
hour at which the sea breese sets m being roughly three hours 
later The land breeie being dry and dusty is negatively 
charged, while the sea breeze u known to carry a strong positive 
charge equalisation of the electrical states of the clouds 
formed out of these will, therefore, give rise to lightning Prof 
Smith referred to the iridescence or nacreous appearance of the 


±!, 


f the clouds when rapidly sinking, anif comndeied thu 
... to be due to the dust len behind by them 
Thu paper gave nse to an interesting discussion, chiefly with 
jference to the onmn of dust in clouds, and the wmree of theu 
electricity Mr John Aitken pomted out that thunderstorms 
are most probalily the effect, not the cause, of purifying the air 
He gave insiances of thunderstorms on several succesHve days, 
all m which left the au dusty and impure , eventually the air 
cleared, and no more thunder occurred Prof bchuster alluded 
to the fact thst twenty five theories of thunderstorms had been 
pot forward m a dozen years, and m a single year five appeared 
He attributed the positive charge of the out breeze to the elec 
infication of the air by the spray fixim the breaking waves , 
Lenard has shown that the spiay of pure water gives a negative 
ctuuqre to the sir, while th^ of salt water commumcates a 
positive charge lie believed the dust of clouds to be acquired 
locally, except that at high altitudes, which we know to be 
earned long dislances. A proof of thu u to be ftaind m the 
Himalayas where certom vslleyi are dusty and others £urly free 
from dust, although all receive the wind from the Indian jmoiiu 
Hu observaUons erf nacrcons clouds m England had led him to 
connect them nther with the me particles of cirrus clouds than 
with dust To thu latter point Prof Michie Smith replied that 
the nacreous appearance fits the edge <rf the cumulus so cloeely 
that he believes the two to he connected 
The Committee on the application of photography to 
meteorology are proceeding with the ^mtcgmi^ of douda near 
the sun by rooms of two cameras at a fixed dlstiuice apart, and 
' by an electrical arrangement In thu 


way they hope to obhun afaeclnte meaauranenU of dond alti 
tndes. lorparpotescfmeaaarementtheiun’simageapManin 
all the photograplu. A nhotagiaph of the lainEow, w Ui 
Andrews of (Stventry, u the first of its kind received by fbe 
CoBunittce It ihowa the teooodary bow, and the gvaater 
bcuditneaa of the region within the bow 
Dnnng a recant vint to the Engodine, PxoL Sdmatar has 
made obeervationa on the atmoqihencelectriatynear the grouiid 
at difibtent hei|Ata above aealevaL The readmga were 
taken with Lord Kdvm’a porti^ eleetninetcr. vrideh sreeked 
very aatufimtonly ted aeenuwdl adapted for each pniptu ai . In 
all caaea pooitlTe dbaigea were found, increoung with bai||^ but 
in on appuently em& fadiwn The nonnal pooitiTe duige at 
the foot of a i^acier waa found to be strengthened fay a wind 
btowlng down it, and Iteoid’a oboovatiana on the n — 
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electnaty of waterfidls were ell confirmed The duly curve 
of etmoepbenc potenbal in the volley of Pontrenna vhows a 
maximum at ii a m , dipping a little and nung i^n to an 
afternoon maximum at {“pm, then lamdly deacending aa the 
ivemng breeze aeta in Enacuaaion on the ^per related chiefiy 
to the behaviour and temperature erron of portable electro 
meten, the latter being lomewhat large and ouite unexplained 
Prof Ayrton wggeeted a crucial experiment to detenmne whether 
atrooajpbene electricity la due to an actual diatnbntion m the air, 
or to indnction firmi the earth a uirlace 

The report of the Ben Nevia Observatory for 1894 tvas ore 
rented The mean hourly velocity of the wind at the top of the 
mountain, and the mean runband, are included in the report 
fir the fiiat time Dr Buchan and Mr Omond have made 
progreas m collating the umultaneoua recorda made at Fort 
WiUiam and the aummit the diflerences between them are to 
be exammed eapecully with respect to their bearing on coming 
rtormk Lven at this stage the resulla indicate that the ]m»ent 
theory of cyclonea requires great modification 

The first part of M mday s sitting was devoted to a discussion 
on the nature of combination toneii Prof Rucker gave an sd 
mirablc account of the history of the subject, pointing out that 
Helmholtz ongmated both the theory that they ate objective, 
and that which supposes them subjective He reviewed the 
theories of Pnor and others, accoitling to which summaUon 
end difference tones ire explained is beat tonea of sarinus 
kmds , and he called attention to Helmholtz s proof that an 
asymmetrical elistic body such as the disc of a microphone or 
the druniakm of the ear would resound to the difference tone 
bet veen two notes 1 rof S P Thompson regretted that in hu> 
historteal survey 1 rof RUcker did not refer to hia own work 
Ha read commumcationk from Kumg and Hermann, defining 
their views Ki ntg distmgnishek between beat tones which cm 
be resonated, and difference tones, to which the resonator does 
not respond , the latter are sulyective Hermann obiects to 
fUlmholtz s theory that it is madequate to account for the load 
ness of the combinational tones Prof 1 hompson mentioned 
experiments to show that difference tones may lie ubtamed b) 
sending one sound to each ear, and m other cues where the 
drumskm does not receive the sounds He described ilso the 
effect of penodicalty intermitting a single tone or of suddenly 
and penodically changing its jmsse in both of which eases 1 
tone IS heard the pitch of which is the frequency of phase change 
or mteimittence 

Prof Everett sought for the cause of combination tones in the 
air Itself, which would be disturbed unsymmetrically by two 
sounds of finite amplitude He thought, however, tW m the 
combued effect of two tones, the vibmtioa corresponding to the 
fiindamental Fourier term common to each would be lou^r than 
the difference tone, a view in which Lord Kelvin concurred 
Dr Burton pointed out that Prof F verett s explanation of com 
bination tones would apply also to phase tones and mtermittence 
tones Dr G J Stoney thought resonance Iw the mouth cavity 
was sn important fimtor m heanng, and m the selection of 
separate sounds from among a number There was a general 


pr^bly do not exist 

Mr E H Gnffiths opened a discusmon on the dcsiimbihty 
of a new Practical Heat Standard He showed that the use 
of wa*er at the standard substance in heat measarements had 
led to great confusion, on account of the vanous assumptions 
as to Sts vanatKm of heat capacity with temperature The 
curves of beat capacity of water aM temperature, used by 
different expenmenters, were exhibited , occorduig to which the 
author’s reiatts furmshiNl a value about the mean of those of 
rvets Mr GnfiSths sameats as a beat unit, absolute, 
-_t of any one persons results, snd sonvament 
magnKnde, the beat energy of 43 miUran ' 

asa water standard he -1-^- 

(rf a gramme of water 

.t • * nula to find the heat Mpaaty 

_ Lord Kelvm mid that Prof 
y saoeested the thmamical specific best 

l 3 rw N Shawttio^tnVsdviiable 

to make a diitinctidil betsreen the munbeti iSr the absolute 
tbcnaol eopnoty and tba neafie heat of a sabttance He 
believed tbb would be done moet sunpiy by taMng the thermal 
unit wiha heat energy of a milbon ergs, the speeifie heat of 
water at 10*0 would dMn be umty, and fts thermal capacity 
the dMlcc of a thermal amt has been referred to the 


my one persons reniiis, sna sonvenieni in 
leat energy of 43 miUioa eiss To interpret it 
d he pnqxwes to take It os the thermal euwcity 
ater at lO^ C . as measured hy the hydrogen 
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Dr C H I U.S gave an iccuunt of the method and results of 
experiments c n the thermal conductivity of mixtures of liquids 
rhe method ui«d was that of Chnstuinstn in which the hmt u, 
lucted through the liquid eniloi^d between two copper discs, 
confined by in ibomte ring if necexiary The results show 

mu the conductivity of mixtures of two liquids is less thin the 
value calculitcd 1 y the ordinary law of mixture at any rate for 
- • ' • • 'afcjhol and glycenne Dr 


r ethyl ale hoi methyl ai 


undertook the experiments to venfy eertain relations suggested 
by IVof H F Weber between molecular weight density, 
specific heat an I thennal conductivity 

\ paper 1 y 1 rof Ramsay and hfiss Dorothy Marshall was 
read by the litter the subject being a method of comparing 
heats of eviporalion of lujuuls at tneu boiling points After 
remarking thit the data of heats of evapomtion are very scanty 
and discrejnnt Miss Mirshall deserd ed a methoil I y which 
two liquids kept it their lx iling points by jackets vf their Mpour 
surrounding them are I iled 1^ means of equil 1 ire j latinnm 
wires heate 1 by an electric current A compinson of the 
ameunis of the liquids evipomted in a given time ^ives the ratio 
of hells of evap intic n F or ahs vlute values a spei 11I determina 
tion W1S maile en hen/ene ly Mr Onfliths and Miss M irshall 
Alcohol was cdrefuUy compared with benrene and ill other 
liquids weie then ompared with alcohol Water was very 
erratic in Its lehiviiur probably because of its greiter electric 
e nductivity 

Mr C L ^ ule tshil ted a harmonic analyser 
At the meeline on Tuesday I ord Relvin efesenbed the results 
I f experiments for the elreinfieation and diseleclnficiti to of air 
and other gases made ly Messrs Maclean and (.lit ind him 
self In the earlier experiments the air inside a metil cin was 
electnfte 1 1 y points the can being put to earth on insulating 
the cm ind blowing lut the air the charge acquired by the can 
[ual and i j posite to that of the air Llectnfication of air 


was equal ai... , , — 

ind omer e ises in gas holders over water by points and fit , 
was aki tried greater electric denutiei being thus oUiined than 
In the previous mellud The maximum effects were i 5 x 10 * 
efeetrosu k units per c e for air, and 3 3 x 10 *foi GDj The 
gases were diselectnfied by filtering them thnukh metal 
lulns containing n lucting wire gauze and cotton wool Very 
little electrifying effect was found when uncharged air passed 
thnugh a ptatinum 1 be 100 cm long and 1 mm diimetcr, 
until the tube was male red h it m which case the air acquired 
a Miong positive charge 1 rof Ohver Lodge suggested the use 
of a filler consisting of 1 metal tube highly polished inside and 
illuminated by an wcitnc beam shuung into its mien r Lord 
Kelvin said ihit in all Hertz s or I later and Geitel s evpenments 
on dlselcctnfication by light the charge of the air round the 
illuminated body should lie exammed 
Prof Kllcker made a eoramunicaOon on vertical (earth air) 
electnr eumnts \t the meeting of the Association list year, 
Dr Adolph Schmidt accounted for a poruon of the earth’s 
magnetism by asbuminj, electric currrents to iioaii verticiUy 
lietween earth and air Such currents would lie shown Iqr 
the non samshing of the bne integral of magneus force whea 
taken round a closed circuit on the earth's suiMce The matter 
was tested m this way by Messrs Ksy rad WWIey , tt»i^ fMr 


I, three m Great Bntai 


tcchmd, 

and obtarnmg the data of magnetic force ftom the surveys of 
1886 and 1891 The re-sulu do not dearie the general question, 
but they show that m the Umted Kuigdorndhe upward current 
has certsmly not more than one tenth of the value required m 
Dr Schmidt s theory Ixwd Kelvin calculated that the current 
assumed by Dr Schmidt (o i srapcie per square kilometre of 
surface) amonnu to a removal of the fin^wrothn chaige of^the 
air near the earth 36 time ' 

un^rstood that magnetic 
Switrerland, wluch would 

Mrs. Ayrton made a communication on the conneaton 
between potential difference, current and length of arc, in the 
electric arc The resulu of eaiefiiUy performed expenmenti, 
wified tbo by rectlculatioa from die oaU of other obferver^i 
show that the following relatmos hold - (I) For constant length 
of arc the power (number of witte need m the arc) is a linear 
function of tlw current , ( 3 ) lot oonstaiit currents the power u 
a linear fun^ of the length of are , (3) ctmslant length 
of arc the curve of potential diffrrence and cur^t u a 
rectaisnlai hyperbofe All thtro lawa are included m the 
Fhmdcnt’s staiemcat that the luffiue with potential diSeirace, 
current and an length as coordinates, i 3 ahyperbohe paraboloid 
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prof Ayrton rcBd a paper by Mr Mather tn<l himaelf m which 
arguments wen advanced againat the eautence of a liacL electro 
nicaive fonc in the electric arc The authors descnlic a method 
of muiiiuring the true renslance of the arc, namely the ratio of a 
small increase of potential difference to the corresponding m 
cnase in the current , this of course is a negative quantity The 
same auth irs disenlied a magnetic field tester, an application of 
the ordinary exploring coil md ballistic galvanometer method, 
with a spiril spring to eflect rapid rotation of the explonng coil, 
and 1 miidilitd D’Anamsal rahanometer with shuttle wound 
t III cspible of rotating through seseral turns without losing the 
]>roportionality of angular disiiUcement and restoring force 
The \ eliK ity of light in vacuum tubes i onve) ing in elei trie dis 
chirge f irniedthe subject of i l»lKr by Messrs Edser md Stir 
ling ^ icituin tulars were placed in the pith of the two beims 
Ilf a h ireiu interference apparatus, and the position of the hinds 
c bsened No ipprcciahle shift of the Ixinds wis obtained either 
by setting up an induction eoil discharge, or by the disiharge of 
ten gallon |ars thniugh the tubes when placed in series with a 
pieee of wet string Ihe discharge in the litter cisc lasted 
I ne llurlielh of a second and the authors show thit i ills 
turbmee of the bands of so lung iluration would hive been 

Mr 1 (1 Hilly read a ]ie|ier <n hysteresis if iron in an 

iltemiting magnetic field in whi h he showed that the hysteresis 
of iron mere ises with the field ^ to a maximum value, m 
ucordinit with 1 wings thirrj Ttie exiieniitinls were made 
liy the isthmus methiid using i small liniiiiited irmature con 
sisting f thin discs of ehirnnl iron the most intense magnetic 
held used WIS 33 ooo ( f S units iml the hysteiesis was 
meisuied 1 y the rise of temiieriture of the armature 

On Wednesili), Ur (lidstine and Mr W HiWiert mide i 

< immiininti n on the chinge of moleeulir refiiction in salts 
r iciils diss Iveil in water The moleeulir refraction of a sub 

stince IS iltered wl en Ihe sul stinee changes it* stale and a 
furthei slight ilterition likes pliee on diluting Its solution the 
authors have iliiined smu evidence of i close connection 
la tween these chinges and Ihe v inationsoi electnc conductivity 
of the substance ami its s ilutidns Such a connei Hon would have 
an ini]) irt int la inng on the theory of solution 
Thi ap rt of the He I mil Standards C ommittee was re id 
The Committee h qie during the year to institute a comtiarisun 
latween Ihe British end (lerman standards of resistime and 
have priKiired ceils for this ptirixise which hive already been 
tested it the KtiehsansI lit I he Committee, recognising the 
need fir ) rictieal units of magnetic field and magnetic potential 
recommend lor tentative idojition (l) lunit equal to w C (• S 
lines t j be called t nther, (3) the C (j S unit of magnetic 
|X)tentiil 1 1 be ■ ailed i s <HS! They also recommend tbit the 
termination tn i lx used in describing Ihe properties of a piece 

< f matter i , the resist mte of i copper wire, and the termina 
lion rii/i jr t/ity for the specific pn perties of the materiil, e ^ 
the resist/ //} of copper would mean the resistance of a centi 
metre eulx of It I’rof Oliver Lodge explamed and advocated 
(he use of, the proposed units I'ruf S P Thompson, while 
agreeing with the Committee os to the desirability of hiving 
units of magnetic field and magnetic jxitential, thought thechoue 
of their names should lx left with the practical men who use 
them He Ixlieveil the proposeil a/Ac/ was too laige, and ad 
vocated the retention of the C (■ S “ line,' using the kilo and 
mega fur its multiples , further he did not see my necessity 
fur abandoning the ampere turn m order to replace it by the 

I I‘ruf Fhompson pointcil out a more fomiuiable objectKHi, 
namely that the American Institute of h lectneal h ngineeishave 
attached the name wetfr to a difierent unit, and hive suggested 
the name for the ^ss Several members continued the 

dtfcussion and Prof Ferry expressed hu opinion that the 
question of names ought to be settled by a general congress 
Two pieies of apjiaratus fur tracing the form of the wave of 
putentui III an alternate current circuit were exhibited and de 
scribed, the one by Messrs, Barr Bumie and Rodgers, the other 
by Prof \v rton and Mr Mather 

Mr L H (inHitlii exhilaled the apparatus oesigncd fbr the 
calibration of high temperature thdknometers at Kew Obsersa 
tory, and desenbed it A Callendar and (inffiths platinum 
thermometer is enclosed in a glass or porcelain tulx and can k 
immersed, along with the thermometer to be ealibrated, m 
a bath of molten metal or sulphur vapour, according to the 
temperatures required Its resistance is measured by a Wheat 
stone brulge, the coils of which are enclosed in a copper bm, 
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five sides of which ate immersed in a water bath of constant 
temjieraturc while the tup is surmounted by a case similar to that 
of a chemical balance 1 he coils of the Imdge are of platinum 
silver, wound double, and are not embedd^ in paraffin, the 
object being to allow them to assume the (empeiature of the box 
and surrou^ing water as quickly os possible 
A vote of thanks to the Chairman and Secretancs terminated 
the proceedings 


CHFMli>7RY A 7 THE BRI7I^H 
ASbOCJAfJOAT 

Y^ITH the exception of Prof Kunge s innouneemcnt of the 
undoubtedly compound nature of helium, few of the 
communiralions laiil liefure Seebon B al Ijiswich ire likely to 
awaken great interest outside chemical circles The discussions, 
however, which are now a recognised feature of these meetup 
were especially suriessful and it is not too much to hope that 
the joint meeliiii, with the newly fbrmetl liiKanical Seebon may 
be the means il onlv indirectly, of bnnging about asults of 
great importance t > the agnnilturil community 

I ollowing the Piesident s valuable address, Sir Henry Koscue 
and Or A Hinlen communicated to the Seebon an mteresUng 
discovery in historical chemistry It his Ixen generally assumed 
that Oaltin arrived it the idea of atoms with definite weights 
fivini a ronside ration of the prupi rtions m which certain 
elements c imbmed 1 rom the eximinaUon of a number of 
manuscript volumes of DUtuns own laboratory notes, which 
they have recently discovered in the library of tra Manchester 
1 iteriry and Philosophical Society , Sir Henry Koseoe and 
Or Harden 11 m lude tnat Oalton worked out his Iheoiy solely 
friin physied cc nsiderabons as to the constitution of gases 
Ills mind being saturated with Newton s ideas roncermng 
itoms It was from these that his own atomic theory was 
(le VI toped 

lAter on, quoting not only his own results 1/ut those of 
other eheniists he seems to hive Ixen led to the law of multiple 
proportions is the only conceivable mode of combination 
fxtween atoms 1 xtracts were given from his notes showing 
that certain numlwrs, usually quoted as having led him to his 
ate roie theory the analyses of marsh gas and olefiant gas, 
were only inserted in his tables some time after the publicabon 
of his ideas 

Prof Vrmsirc ng said It was satisfactory to le irn that Dalton 
had reallv arrived at his eonclusions from truly philosophical 
considerations, without reference to the very crude numbers, 
usually quoted os sufficient basis for the liws that he worked 
cnit 

The report of the Committee on the teaching of science m 
elementary sduxils was read by Dr J H Ciladslone During 
post years there has lieen an int rease in the number of subjects 
taught, and in the number of jaipils teceiv ing instruction The 
alteration in the system of inspection will have an especially 
useful effect m the teaching of science The question of the 
(raimng of teachers » discussed in the report A course for 
mistresses on domesUe science, dealing as &r as posaible with 
the nature of the processes and matenals employed in the 
household, has been found successful The great ouatacles to 
good science teaching at the {wetent time in ilementaTy Kbools 
ore (i) large classed, (a) mulbtude of subiects, (3) in 
sufficiency of the traimng course fbr teachers in science sufajecta , 
t4) effieels of the old science and art system, which is cleany fiw 
too formal, and pays for too little attention to ordinary require 
ments 

The courses on elementary physxs and chcmiitry, and the 
science of common things are found to be more attractive than 
pure chemistry 

Other subiects dealt with m the report are school vuiu to 
mnaeums , the right method of giving object lessons f and the 
teaching of the metne system hinally it is snggMted as a 
Question worth consideration, whether the tecognis^ school sge 
diould not be raised from thirteen to fourteen 

In the duLUision which followed the res^iofl the lepoct, the 
relation of County Cminals to elementary schools was aefaated, 
and It was contended that these are helped indirectly by the 
Councils providtnff focilitiaffor the training of teachers 

Mr t> J howln lead a paper on the action of mine oside 
on ccftaui salts, fay H A Auden and G J Fowler, tn wfaidi 
the nctioD of nltru oxide on different salts at Vanous tampera* 
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tatet !• dacnbed Oxy lalu have been chiefly examined, the 
most intereating Kvilts tong obt lined nith the chluntea and 
lodatei of potavuum and ulver With |>otaiiiam ehlorate action 
takes place at the ordinary temiierature, chlonne tong eiolveil, 
bnt no potaamum chlorate tong formed With silver chlnnte 
chlorine is also evolved, but some chloride is obtained Potassium 
lodate yields iodine Imt no potassium imlide at a low temiieri 
ture, while silver lodate is completely converted into iodide no 
iodine tong hberated or silver nil rite formed It is suggested 
that these results tend to show a difference in constitution Ixtneen 
the silver and potassium salts 

Prof Clowes gave an account of further expennients on the 
respirability of air, in which s candle tUme has Inimt till 
It IS extinguished He finds that sn atmosphere, which on 
tains oxygen i6 4 per cent nitrogen 80 J per cent , e irlion 
dioxide 3 I per eent , will extinguish a candle flame, but is still 
according to the espenments ^ Mildone, not only respirable, 
ljut would be breathed by a healthy {lerson for some time without 
injury An atmosphere which extinguishes a coal gas flame 
however appears to ajiproaeh close 1} to the limits of resj ir 
ability, as nr as ihe piopoitioii of oxygen which it ctmtains is 
concerned The candle ami lamp flimes should be discuded as 
tests of the respirability of oir in fai ur of the eosl ras flame 

A paper w IS read b) Mr 1 ) J P Berridge, on the oeti m of 
light upm the soluble metallic iodides in presence of eellul >se, 
in which il was shown (hit the am nint of iodine lilierited frini 
jxitassium iodide by the lomljinid action of light uir in I 
moisture, is greatly incriased by the presence < f ctllul >se this 
sulistance iirohilily cninluning with the piaassimn hy Irate 
liberated in the reaetion Bj investi^iting the conditi ns <f 
formation of the chocolate slam obtained when note (siper < m 
tuning stsreh and soaked in potassium iodide solution, is exp se«l 
I ) light, evidenie is < litained of thi formation of a tri iidide f 
potassium 'IheKKltdes fsoilium cakium strontium I irium 
iron and /UK allliehave like the iKitassuim salt cadmium seems 
done unable 1 1 form a higher ixlide 

Or C \ K )hn ri id the second reiiort jf Ihe ( onimitUt n 
({uantitAtive analysis by me ms of eleclrt lysis The bibltographv 
of the kubjict his ton completed Ihe expertmental w irk 
has been < arefully ir^aQised ind the results on the deterniim 
turn of bismuth and ot tin are nearly c iinplete 

Su H 1 Kistie presenteil the repirt of the OiiiimUlet 
appointed to prepare a new senes f a i\< length tables if the 
spectri of the elements 

Some interesting cunimumcitiuns weie mule to a joint sitting 
of Seen ms A an I B and the at count of these whieh w j,ice 
m our reixiit of the work < f the f irmer Section is supj lemente I 
by the following notes on Or Cili Istone s and Piof Sehusiei s . 
communications 

Dr Gladstones pajier was on siecifie retroelion and the 
permdic law with speeial reference to argon end c Iher 
elements In foimir yens he hil shiwn that the sptiifie I 
refractive energies of the elements m general were to a lertun 
extent, a i>etiodie functi m of their atomu. weif,lils With 1 
regard to argon, the specihe refractive energy of ugon gas as ' 
reckoned by I ord Kayleigh s data is o Ijij At the suggestion 
of Oetley, the lx.anng of this result on the atomic weight f 
argon was consulered If the at mile height 19 04 the 
molecular refraction w ill be 3 15 1 his figure is almost icle ntical 
with that tielongmg to oxygen and nitroKCn gis, and differs 
considerably from that of c iluum, which has a moUculir 
refraction of 10 a and a specific refractive energy of o a48 
These fiicts tend to suggest an at imic weight of ao for argon 
and to place it in the vicinity of the alkali metals 

^ discussion, which was opened by Itof Schuster on the 
evideim to be gathered as to the simjile or compound nature of 
aj^ tom the constituuon of its sptomm, dealt with matters 
of rather more physical than chemical benrmg Of -^ieciil 
intaiest to chemists, however, w is the evKlenee cited by J’rof 
S^nuer for considenng that the variauons noticed in the spectra 
of sodium, nitrogen, and mercury under different eoncfiuons 
Were due to diflerences in atomic aggregation 

Monday’s sittuig was devoted to a discussion, held in conjunc 
turn with Section K. (Botany), on the relabon of agriculture to 
•oeiice It was mtiitiBiced by Prof R Wanngtto m a paper 
^tted, “ Howshallogyicnlturebest obtamthehclpof science? 
Tto was devoted to a consdeiauoa of ‘tiie beat meana for 
diiusing a ktto/rledge of the Kientific prinoptes of ogncultuse 
Cwtaitt things eoulir be ua^Uy done by a Board of Agnenkuie, 
and odters by County Cooikm The /onanttoii of a really 
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complete amcultuial and horticultural library, freely open to the 
t«blic and the maintenance of an {■ nglish agricultural journal, 
are matters which might fall to thn Board of /Vgnculture Ihe 
advantages to lie denied tom a Oovemnient laboratory 
and esiKtnmemd statum were dwelt upon Local stations and 
secondary agriciiltaral sth Hits should be maintaineil by the 
County Councils who alsi should inspect the technical 
instruction m their locality Ihe foundation of habits of 
oliservalion and logual reasoning must lie IrkI in the elementary 
school if higher mstniction is afterwards to be given Higher 
qualihcations should be required for agneultural lecturers than is 
at present the ease 

Mr r Hendn k contnlmtnl a second mper He spoke of 
the ipathy and even hostility to science shown by the practical 
igricullurist and consiilereil the reasons for this attitude 
In other t( untries national systems of igncultural education 
ami reseanh have ton foun ltd by the Stale II is hojielesH to 
look to local eftort ind support because the practical man 
cxjKets immediate results ami results out of all pi iportion to 
the lime and mom y exjx n led in obtaining them 1 he time has 
come when the State must 1 ike part in the w >rk and devote 
t > It much larger sums than at present 

Mr Ihiselton Dyer said that the nutter had Uen carefully 
considered I y the list Guveinnient II was diftieult, however, 
to persuade the rreasury that tgneullure was entitled to receive 
special aid of a kind n it given to any of our other great 
industries such as iron ind textiles 1 ersonally he looke 1 to 
indivuluil efi rt an 1 inunifici nee to supply what was needed 
Pr f Mirshill W inl p mlul out that it was of extreme im 
pirtincc that the asullsof my investigations should Ih. made 
kniwii at cnce in I accuritely li the practical man and 
this was w irk which miglil very well I* iincicrtaktn by tiovem 
ment Init he dq recale 1 any tlirtcUon or tonlr >1 Irom 1 1 . >m m 
ment deiaitimiu in my matters of onginil rtseaieh 
Prif J U Gieen jiointetl mt the necessity fui investigations 
in vegei il le physi >1 igy is Ixaring on the giowtii c t crops 
Sirlluiglis < ait n tgree I with Mr Dyer that igii uUiuisls 
must lo ik 1 1 themselves fur help, rather than t > the I ovtrn 
ment The ibt lining f leillygood teuheis wis the gieat 
diHicully 

I id Malsingham s] kt c f the difhcully m luodming crois 
which w mid lealise i ( r lit Wheat growing was utipt vhtalile 
in Inglcnd an! his vvn ittempls to (.row Itil ace > were 


fiustriteil bv the heavy 
Sir t 1 vans in I S„ 
( luiity C un ils m I 
e UIM.S It Wye C lift. 

Mr [ I ngc iisicrer 
youths ml lini nslrali 
me ins v f bringing h inu 


Inly 

11 IsoMKie apoke ( the vicrk of the 

I I f I eteeval give an aee mnt of the 

iclthit scho Is and ec lieges f 1 1 vysanl 

III I loti for uluh firmers w le the last 
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1 i 1 qieron the subject unde 
fli lures were necessary isj 
general kmwle Ige of the 
n lily understand the re nil 


,r discussion, 

I meer w irk 
priiieiples of 
Is of expert 


1 re r I iveing a Ivised ihc eo oiKnti 11 ol t oiinly Councils in 
mainnimng 1 eeiitril exiierimental station He desciitol the 
system cif agrieuUuial tel lung ido|jtecl at Gamliiidge 

Mr -Vi cry gave s >1 1 ic rxiunt if I he agneultural sicK attached 
to Ihe Vshburton Sch c 1 m Devon and s|xAe of the difficulty 
I f litaining pupils 

Mr I S r>^i n I emiihoMseil the necesuty of i knowledge 
of scientifie prinri|lcs, if farmers wen lo pro[Krl) understand 
experiim ntol results 

Mr C H Bothaiiileyionsideretl agneultural sides to secondary 
schools much better ih m vchools restru led to farmers sons The 
V due ot demonstration plots, os distinguished tom expenmental 
plots, was very great 

Prof Vfann^on, in reply, remarked that the whole agneultural 
position was such th it if anything was to be done, it must be 
done at once, they could not afto^ to wait 

Mr ♦ B Wood gave an account of work at the experi 
mental plots in Suffolk a^ Norfcflk The expenments in 
Suflblk are conducted at two stattons with sods typical of laige 
areas in the neighbourhood, vu at Highom, where the soil la 
tlun and light with a chalk sub toil, and at latvenham, where it 
IS a nmeh OMper loam Ihe expenments at both stadons consist 
m the growth of various crops in rotatioa with various manures 
Etch yeera report of these expenm e nts is printed and circulated. 
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and (lunni; the !>uniniir, ULturtk and ilemonstrat ions are given on 
the plots In Noriolk there irt no definite fixed stations, but 
the use of land has been granted by farmers for experiments on 
the effect of m mures on crops mvin m the ordinary course of 
fanning I cedmg experiments haie also been conducted 

A paper from Prof H W \ogeI was read in hu absence, by 
the Secretary, dealing with the history of the deiclupmcnt of 
orthiKhn matic photonaphy Photographs were shown illustrat 
ing the ndiant^es of the use of eosin silier as a sensitiser, the 
jilates being more sensitive to the yellow rays than phles pre 
pared with ordinary eosm 

Mr C H Bothamley read a paper illustrated hy lantern 
slides an 1 specimens on the sensitising action of dyes on 
gilatino bromide plates The manner m which the dye acts 
was discussed, experimental eiidenie being given against 
Abney s view that an oxidation pn fhut, formed by the attiun of 
light on the dye, is the active agent in assisting the reduction of 
the silver bromide by the developer The pnibabihties appear 
more in favour ot 1 tiers view that the dye or sensitiser alisorl* 
the energy of the light waves and passes that energy on to the 
silver I rnmide with which it is assixaated the silver bromide 
being thereby decomixisetl, and the so cilled litcnt image tieing 

In aply to questions by Lord Rayleigh, Dr Kuhn, and Dr 
Harden Mr mthaiiiley said thit, so fir as he was aware, 

I ihotu iheniical action is always preceded by the alisorptian of 
ight wmves, and in the case of tolouiless substances it is the 
ultra violet rays thit are ilisurbed and do the chemical work 
Alth nigh the quantitativ e composition of the latent image u not 
known, we have as a matter of fact, lonsiderable knowledge 
as to Its properties There is no diftiailty m determining the 
absorbing action and the sensitising effeet on two contiguous 
stnpi of the aame plate, and therefore under sinelly com|Ximble 
conditions No relation can lie traced lietweeii the fluorescence 
of a dye and its sensitising aetiun 
The report of the Committee for investigating the action of 
light upon dyed coluuis was lead by the President With some 
few e\i eptions all the avail ible red, orange and yellow colours, 
IS appliM to wool and silk have now bMn expised (lables 
are appended giving the general result of the exposiia ) As 
before, it is found that many natural dye stufls aa uy no means 
so fast u IS generally supposed, and ore exceeiled in this respect 
by artificul colouring matters 

Two papers on organic chemistry were contnlaited by Dr J 
J Sudlnrough In the first paper, the author describes the pre 
raration of a monochloro stiibene from deoxy beneom, differing 
from that descnlied by Luiin, is it is i lohd, crystallising from 
alcohol m large colourless plates \n oily coinixiund, corre 
spondmg to that of Limn, his been prepared, and is being 
further investigated Other stilliene derivatives are described 
In i note on the constitution of camphoric aeid, the author 
drawl attention to the fact that, as r^rds its ethenfication, 
camphoric acid shows a marked resemblance to some of the poly 
carboxylic aads invesbgated by \ictor Meyer and Sudlmrougn, 
and tn hemi mellitic acid The formul v of Armstrong and of 
Bredt are regarded as l«st agreeing with the behaviour of 
camphoric acid in this respect 

Mr H J H Penton gave an account of the preparation and 
properties of a new or^ie icid obtained by oxidising tartaric 
acid under certain condibons in presence of a ferrous salt It 
can be obtained by the oxidation of moist ferrous tartrate in the 
air, and it is found that this reaction is much accelerated by 
light The and has been isolated, and proves to lie a dibomc 
acid having the iformula C4H.O, + 3H,0 It gives a beautiful 
violet colour with feme salts m |iresence of alkah The 
constitution of the acid is under invest^tion Heated with 
water it is resolved into carbon dioxide and glycollic aldehyde, 
the latter substance polymensing to form a sweet tasting solid 
gum having the formula C)!!,/'), 

The Committee for investignting isomeric naphthalene denva 
tives repogt that the fourteen isomenc tn ehlor derivatives have 
been obtiSied 

Dr M Wildermann read two papers on physical chemutry 
In the first, expenmentxl evidence was quoted, showing the 
validity of Van 't Hoff’s constant, Dalton’s law, Ac , for very 
dilute solatMns. In the second paper, 00 the veloaty m 
reaction before perfect equilibrium takes place, an attempt was 
made to develop eouations of equdibnum from expenmenU 
made by others on the rate of solidificatwii of phosphorus and 
other suntances 
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Messrs C > Cross and C Smith contributed a paper on the 
chemical history of the Ixurli^ plant 1 he work had ne^ earned 
out during the two sears 1^ and 1895 on the expMmental 
plots at Woburn, and the gen^ conclusions drawn were that 
the conditions ol sod nutntion had very little influence upon the 
composition of the plant , that the straw grown m wet seasons 
had a high feeding v alue and conversely a low paper makhig value, 
and that the compounds known as furfomids were contmuously 
assimilated to permanent tissue m x normal season, hut in a 
very dry season the permanent tissue is drawn upon by the 
miwing plant for nutrient material which is ordinarily drawn 
from the cell contents 


THE RETIRhMkNT Of PROFESSORS 
'T’HE aport of the Committee appomted by the Treasury to 
consider the question of the desirability of a fixed age for 
the compulsory retirement of professors serving under the Crown 
has been recently iniblished as a I’arluimcntary paper The Com 
mittee consisted of Lord Play&ir, Lord Welby, and Sir M W 
Ktilley, M P Mr C L Davies was secretary The report, 
which IS sdilresseil lo the Lords Commissioners of her Majesty’s 
Treasury, is in the following terms — 

Wc have takm the evi^nce of presidents and professors of 
the Queen s Colleges in relation to their retirement upon super 
annuition at fixed ages, as determined by the Onler m Cuuneil 
of August 15 i8go We are of opinion that thef ommission of 
188S, upon the report of which, to some extent, thit Older in 
Council was basetl, did not intend that the limitxtions of age 
applied to Civil servants generally should be deemed apjdicaine 
to presidents and profoswirs of colleges who are appomted and 
serve under difierent conditions from those which prevail in the 
Civil Service 

These presidents and professors are appointed at a matuier 
age, and have by the nature of their employment at scats of 
learning, less tendency thtn Civil servants to become inefficient at 
the age of sixty five Indeed, up to that age it is often found that 
their efficiency increases, by experience in teaching, as their age 
progresses though undoubtedly a time does arrive when advanc 
ing age weakens iht receptivity of the professor to new dis 
rovenes m science, and aiminishes the mcluiation to alter his 
instruction m < rder to adapt it to these changes When this 
(Kcurs the stulrnls are the sufferers In the Ijerman Univer 
sities this well known degeneration of intellectual activity among 
the aged is partly compensated by the appointment of active young 
** extraordinaiy professors,’ who, though not on the ormnary 
staff of the collwes, ire allowed to give competing lectures within 
their walls In f dinburgh an extra mural competition is encour 
aged, and in each bcoteh University, when prolessors show 
diminished efficiency through age, it is the duty of the Umversity 
court to superannuate the pnnessor under a pension scheme, 
which IS charged upon a fixed Parlwmentary vote for all the 
Scotch LniversiUes The Queen s Colleges in Ireland are m a 
different position, for they are only to a small extent dependent 
upon votes in Tarliament, hung mainly supported out of the 
Consolidated h und They are, in consequence of this pecuhanty, 
in more intimate eonnection with the executive Government, 
with which the presidents are in frequent communicaUon aa to 
the working of the college and the efficiency of the professors, 
who ate apixiinted by the Crown and con be dismissed by the 
Crown The statutes which govern the Colleees also emanate 
from the Crown, and ore not, like those of other colleges, the 
product of academic autonomy 

Under these circumstances, we are of opinion that there 
should he fixed rules as to superannuation of presidents and 
professors, and that they should he made by college statutes and 
not by an Order m Counal 

We are of oproion that when a professor reaches sixty-five 
years of age the president of the college should be bound to 
report to the (lovernment the condition and efficieney of the 
teaching If these are and conbnue to be satis&ctory, the pro 
feiKir need not be superannuated till seventy, but at thu age but 
retirement should be absolnte 

In regard to prendenta, we are of (gipuon that the age of 
seventy should be the penod of retirement, but, dionld the 
Vinton of the college fomially report that the college would 
tulfer by the loea « the ez^ence which the preAcnt has 
aequirea, we thmk that Ae Trcasuiy, and not the Insh CHBcUt 
should have power to coatmne bun os president for a certain 
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number of year* not exceeding five, so that at ths. agt of seventy 
five the retirement of a profeMor should be absolutt. 

Wl are qmte aware, that then, are cates where profisiors at 
seventy and presidinta at seventy five are fully competent to dit 
charge their duties, but the oth an tages derived from superannuation 
would be teriouily dimmuhed if to meet these tare cases there 
were uncertainty m remurd to the application of a gencnl rule 
We have obsersed with regret that the alumnt ofthe Queen s CnI 
leges do not seek to go hack to them as jirofessori, and it was 
explained to us that one reason for this 11 that it is useless fir 
them to prepare for a )>rnfessonal career in these eoUses while 
so much uneertsinty provails as 1 1 when the chairs will become 
vacant 

Wc also took the evidence of Profs Lockyer and KUcker as 
to the conditions which prevail in the (lovemment Schrol of 
Science at South Kensington and we found thst the age of 
seventy for professors was c insiderctl a proper age for retire 
ment under ordinary cireumstances 

In our omnion as the professors are nut ippomted till mi I lie 
bfe the addition of seven years to their period if service in 
eileulating the miount if their siiperuinuation obviously ten Is 
to secure emint nt spec lalists as c maidates for office The power 
if voluntary retirement at the age of sixty has slsi much to 
c immend it 111 this sense 

We have the h incur to be 

Nour I/irdships obedient sen ants 
PtAYFUR 
Wei bv 

August 5 180s M W KlDlFY 

The report is followed by the minutes of evidence taken on 
June 17 18 snd 19 during which nine witnesses were examined 


UNJVhhlilTY AWD EDUCATIONAL 
INIELLIGENCE 

Wf learn from ixitu e that f rof Strahl of Marburg has been 
called to the ehsir of Anstomy in the Unnersity of Ciicssen 1 rof 
Hans I enk, of I eiivig to that of t eologv m the Umversity of 
Frlan^ii and that Ih Haecker of Freiburg 1 B , xn I Ur v 
Dalla Torre if the University of Innsbruck hate been made 
assistant Professors of /oology 

Proi Chapman having resigne 1 the professorship of Oeology 
and Mineralogy m the University of Toronto, that chair is now 
vacant 

At CORDIM to Setm e the cunditu ns attached to the be((uesl 
made by the late Sir William Macleay to the S^ney Univeruty 
to found a choir e f liacteri ilog) are such that the Umsersity has 
decided to decline the bequest The money will theref ire revert 1 1 
the Luinean Society of New South Woles to maintain a bocteri • 
lumst, who will carry on liactenoligtcal investigations and xlso 
take pupils 

The t xaminxtions for the Royal Agricultural Society s Jura ir 
Scholarships have been fixed to take place on Novembw 13 md 
13 neat, at the schools of candidates and at the Soaety s house 
13 Hanover Square Ten scholarships of ^10 each arc thrown 
open for competition 1^ candidate* between the ages of fourteen 
and eighteen, and the subjects of examination cranpnse (i) 
The Pniiciples of Agncnlture, emeciaUy with reference to the 
rotatton of crops, the nutrition 01 pbuits and animals, anil the 
mechanical cnlUvatun of the soil (a) Chemistry as applied to 
Aniculture, (3) }• lementary Mechanic* osapjdied to Agriculture 
(4) Land Surveying The latest dxte for receiving entnes is 
October 15 

The followiim courses of (,resham Science lectures are 
announced — ‘ Aysic, ’ by Dr Symes Thompson, on October 
8 to 1 1 , *' Astronomy,” w Rev i. Ledger, on October aa to 
as , “ Geometry, ’ by Mr W H Wagstaff, on November 19 to 
aa The lecture* will all be delivered at six o’clock in the theatre 
of (iKsham College, E C 

The London Sodety for the Extenston of Umvemty 
Teachmg announces dwt, m eo operation with the Royal Oeo 
gnmlueal Soae^, arranganent* have been made for the delivery 
at Gresham Coltqie of a course of twenty five lectures 1 ^ Mr 
H J Madrinder, on “The Principle* of Geography” The 
coniw u speciaUy arranged farjiopil teaohers, and the Sessional 
CettificntCi granted m eonnedfon therewHh, will carry mark* at 
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the Oueens Sch lir^hq Ixuinmatiii Ihc lecturei wdl be 
given on Mondxj evening, ul six o cl ick beginning ( Ictober 7 
\l the City of I nndon O Urge, MoorhekU x course of 
twenty five lectiinv on The Ihstor) of Che meal Discovery ’ 
will he delivtie 1 umler the xuspices eif the Londen So lety for 
the 1 \tcnvrn of Uraveivity Teachmg by Prof VS Kamsay, 
P R S Th courw willtx. I egun on Tuesday evening October 
8 nt eight > clock ind I e c vntinued weekly 

On luexUy evening O tolcr I, Sir Henry 1 R scce will 
presiue at a meet 1 g nt the Rojal \ ict ina Hall Waterl o Bridge 
K al when the ] rcvenuti n f eertificitev to stu lents of the 
M rley Memori d t liege will take place Tlie lecture arrange 
menu al the Roj il \ let na Hall for the month of October are 
ax follow — ( In the Sth Mr W P B1 )xam will lecture on 
Crmliisti ii n the ijth Dr W D Hilliburton will 
lecture on the Human Brain xnti on the 22nd Mr P J 
Hxrtog will lecture I ai isier 


SCIENTIFIC SERIALS 

Am n xn / u iil / S 1 h e September — Distribution xml 
secular vxnxtim f terrestruil ma^etism by I A Bxuer 
Starting fr m the su] i siii n that the earth is mignetise 1 sym 
metncally t its axi f r tati n the authi r sh vwv that the chief 
cause of list rti 1 f this f ri nary field can be rti resented as 
hit t> a set n hr) p lirtsati n appre ximately uiiatinal in 
hrecljen Of these iw systems the polar systems would hive 
to be five r si\ time sir nger than the equaU nal Since in 
g mg roun I the eirth al ng i geographical parallel f latitude, 
the deflerti 1 s lue t the secondary system almvst lialance each 
other the inference 1 ight be drawn that the sec imlary field is in 
srme way eonnecie 1 with the earth’s rt tali n — Relations jf the 
liurnal rise an 1 fall of the wind in the United States Ijy Frank 
Waldi h r Ismiary the nve rf wind tc wards the mul lay 
maximum is f 11 we I Vy a mire rapid fall over neirly thq, whole 
(f the Umtel Stues 1 >r July the same law holds except in 
the Western States when them vming nse ts more rapt I As re 
gar Is the time dinng which the wind nscs this is al ut seven 
h urs in the Mississq 1 1 vallev On the Atlantic coast there w a 
decrease fr m ten hi urs m the n >nh to five hours n the coast 
of II n la —The rate f 111 aase vanes from 040 06 miles 
per h jur Native sulj hur m Michigan by W H Sherrer 
DuniyithepRst yeu inieresting deposits of sulphur have been 
disovered in the 1 Iper HeTderberg limestone, if Monrte 
County Michigii Ine sulphur led bes from sixteen to 
eighteen feel I el w the surface between a rom|xict dolomilic 
limestone an I a calcare v s sand rock The sulphur generally 
xenra in bright lusir is masses towards the centre f the cavity 
intermaue I fteq lently with the ah ve minerals Fragments as 
Urge as a hst are rea lily rem >ved S vme of the smaller cavities 
contain nothing bit sulphur and one was found filled with 
selemte ciystals Vb ut an acre of this bad had been removed 
when the torality w is visite I and from this the sujicnntendent 
estimate 1 that one him bed barrels if pure sulphur had been 
obtained 

Wuhniaimi AiiHxhii der Pkytik mxd Ckemu No 8 — 
Simple objective presentation of the Hertuan reficction exnen 
Diems by Victor Ikernacki The author places one of Loiige s 

coherers in the focal line of the secomfary mirror Under 
these conditions mirrors with a length as small as 45 cm and 
an aperture of 30 cm with a focal IWlgth of 3 cm , exhibit the 
reflection phenomena well The coherer employed is a hon 
xontal glass tube filled with cornier filings whose resistance is 
reduced as soon as electnc oactUations imrange upon it The 
polarisation experiment is easily performed with a tiled wall, 
which behave* as a transparent smd to the electnc ray* A 
vtnkmg expenment analogous to the introduction of a doubly 
reftacting ciystal between two crossed nicolls u the introduction 
of a thick sUb xA good ice between the twocroiaed mirrors, with 
Its axis of 4$* to Wh the focal bne* The galvanometer con 
oacted with tne coherer which before sras mottonless n>w gives 
a distinct reflection thus showmg the doubly Tcfiactmg nature of 
iqe —A convenient method fet showing the electnc refractive 
power* of U^ds, by 1’ Foe this {xitpose strong 

oxcillations ast necessary These may be produced by a modi 
fication of Uondlot’s arnuoMatent, ui^ an exciter without a 
condenser, whvae total Irngth fa shitty smaller than half the 
wave length requiKd The srave lenguis m water and othn 
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1k{ukIs «ri ibtvnid I > conducting the parallel rhret through a 
I( ng tro igh filled with the liquid A bridge 11 put *croi» them 
where they enter the water Aj^ther bridge la plocetl on the 
wires m Air n the sther side of a 7 ehnder tube dbnnceled with 
a gold kaf ckttr >s< pe Thu u khilted until the gold kaves 
cillapse Tht diktanct. between the two bridge* M then lay 
36 cm The bridge f n the water s edge w then gradually shifted 
all ng the immersed wires and the ]mints at which the gold 
leaves diverge and cdlapse are niteli The dutance between 
two successive n ides is 4 cm . so that the refractive index of 
water for electnc waves is 9 and the specific inductive capacity 
81 AlcohvI glycerine and other not very highly condueting 
liquids may la. similarly investigated — Inconstancy of spark 
potential I9 ( Jaumann The author shows that the potential 
which leads t a spark discharge depends upon several elemaits 
liesidrs the thiikness and nature 1 f the dielectric the chief one 
bung the presence of variations of electnc force, whivh hasten 
the discharge and lower the necessary difference of potential 
When these variations are av lyded differences of potential 
am unting t several times the rdinary nes may become 
mtissary f r discharge The spark gap is alsi aSected by 
previous syiarks and by a delay in discharging 


SOCIETIES AND ACADEMIES 

I ARIS 

Academy of Sciences, September 16 —M A Omu in 
the chair — A memoir M f V Maquaire, on j rotRtion 
against naval cilhsions was referred to a Committee — ^Ihe 
periielual Secretary, in presenting vol vi of Ouvres de 
Chnstiaan Huygens, reminded the Academy of the lost of M 
Bieiens de llohn The IFoartem Society will continue the 
publication of this work to ably edited by M Hahn — On the 

Ajiulatires included in the equations O = a,*" /,T, = H 

O - Jig®* ‘/|T, S H„ + All] by M I aul Serret —Researches 
on Algenan phos|^tes The case of a iihosphatic rock from 
Bnigie having the composition f a superphosphate by MM H 
and A Mallui Ihc results of a numbers analyses of rocks 
from vaniui srurces are ubulated The Bougie rock is de 
senbrf m detid as it prcscnbi lever vl jieculuinties With 
regard to thv method of analysis the conclusions are drawn 
(I) The I asence ef organic m*Uer may produce a loss 
when the pli sphonc acid is estimated by direct precipitation is 
magnesium ammonium phos|ftiate m eitnc liquor and 
this error is nrt always dimmished by a preliminary 
evaptHBUoD with nitnc icid on the sand bath (a) Tht 
same error dots not occur if the phosphoric icid be first 
ireiipitated is ammonium phosphnmolybdite (3) The 
agreement between the two methods is evict when the 
organic matter is first destroyed by calcination at 1 red heat — 
The nt firmation of nerve tells in the brain of the monkey 
fi Ik wing the complete ablation of the ocripitsl lobes, by M 
Alex N \itzoii of Bucharest A detailel aicount is given of 
the gradual tecov«ry of the jxiwer of perceiving external objects 
by a monkey after complete iblition of the occipital lobes An 
examination revealed the fset that the space formerly filled by 
the occipital lolies had been filled up by new tissue which was 
fmnd tv ccnsist throughout of pyramidal nerve cells and nerve 
tissues, the cells bung less numerous than in the ordinary occipital 
lobes of the adult fhe new tissue was not due to hypertrrahy 
of the intenur lobes. On repeaung the ablation the mpnkn 
again lost the power of perceiving external objects, and it still 
under olnervatHin — M Ch \ /enger records in a note the 
occurrence of atmospheric disturbance* at certain point* to 
Central Europe on September 10 and il, as predicted by him 

Nkw SouiH Waibs 

Lianean Society, Jufy 31 —Mr Heoiy I>Mne President, 
in the chair -Catalogue of the desenbed Coieoptera of Auatiaba 
Supplement part i and CttnMr by Oemgh 

Masters It is proposed to give as fiu as possible a complete 
list of all the Anitralian Coieoptera daicnbed since the year 
1886 also to fill nt the omissions previoii* to th»t dste The 
present part contain* Mferencel to 419 specie*, beside* many 
eorrecfions, and additional locabtie* — Austtalioo TtrmUiJm, 
part I , by W W FragMt The author give* on account of 
the dMtnhution of Ttn^ m general end of the donmge done 
by them, and pasee* on to a consideiation of the habits and 
range of Awtialiaa forms, eonchiduig WSth a general account of 
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the structure of the termitana of both the common mound bnild 
ing species, and of those of Eutermn which form arboreal ne*ti 
OS well as on the ground (a) Report on a fun^ \Mthtla 
ampkttruhi 1 ncs ) iMDjMxylon The fungus is found on the 
leaves of Dytoxyttu nr/irm, 'Mnth on the Richmond River, 
NSW, ind ha* not previously been recorded for this colony 
(i) Notes on Uremy t amygdaU C mke— a synonym of I udtnta 
prum Pers Prune rust Thu kif rust u of great economic 
rtance since it attacks such valuable fruit tree* os peach 
nectarine plnm and apneot cbtny and almond, causing 
them prematnreiy to shed their leaves and os a consequence, 
either to bear no fruit, or only small quantities of on inferior 
kind Though sometimes called Peach \ ellows it must not 
be confounded with the dreaded disease, due to bacterH^ known 
by that name in the UniUd States Specimens of affect^ peach 
leaves forwarded Mr Ttyun from t^eendand yielded both 
nredosports and two celled teleutospoics In Victoria m the 
summer season even is life as July only the ureduspores are at 
all common (r) ( raundsel rust Punmui ete kMts, McAlp , 
with trimorphic teleutospores lEe nciiluil stage is common on 
mundscl 1 ut this is the first record for teleutoapores m 
AusIraluL I he rust is identical with that on FrttklUes, de 
scribed last year Ihe specimens were procured at Hobart, 
Tasmania —By IJ Me Alpine (lovemment Pathologist, Mel 
bourne (C vmmunirated by j 11 Maiden) On a new species 
of Lltccarpu^ from Northern New South Wales by J H 
Maiden and R T Baker A large tree (height 8o-iao feet, 
and a trunk diameter of a-3 feet as seen) found on the Brunswick 
River Ihe affnities of this species he between J? smtopetahu, 
F v M and F tunitnatus F v M it differs from these two 
species in the number of stamens lobed J^ls, bracts, and 
fruits It IS named m honour of Mr Willuun Baeuerlen, 
Botanical C lleclor to the Technological Museum, Sydney — 
On V new one fnm the Silomon Islands, by John Brazier 

BsiSBANJr 

Royal Oeographical Society of Austmlaaia —Annual 
meeting July 33 —Mr J I Thomson, President, m 
the chair — The Secretary Mr J Fenwick read the yearly 
repert of the Council, which stated that during the year sixteen 
ordinary members bad been added to the roll of the Society 
The library had received some valuable donations and exchanges, 
ind the fininces of the Society were m a salisfiwtury condition 
The 1 resident rewl sn address on the subject of the physical 
geography rf Ausirilia after which the election of officers took 
place 
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RITTERS « ASIA ’ RUSSIAN ADDENDA 
Btutem Stima, indtiAng Lak* Btukal emd U* Moun 
UmuM tUN«rtk Short Vol II By P P 

Semenofl^ I D Chenkiy, and G G von Peb Pp 6jo 
(Ruauan St Petenbu^, 1895 ) 

T his new volume, edited by P P Semenofi^ from the 
MSS of 1 D Cbenkiy, and contaimng 630 pi^:es 
of text, m lieu of the three paragraph! of Ritter’s woric, ts 
even more interesting than the preceding volume, which 
was noticed m these columns a short time ago (Nature, 
vol 1 p 471) It covers Lake Baikal and the mountauu 
along lU north western shore, and embodies explorabona 
either entirely nen or quite unknown even in Russia 
Itself Moreover, all that has been said concenui^; the 
preceding volume, as regards the masterly treatment of 
the subject and a strict adherence to Ritter’s excellent 
method^a combination of a minute description of details 
with broad generalisations drawn out of them — fiiUy 
apphes to this new instalment of the great work under 
taken by the Russian Geographical Society A third 
volume, contaming Transbaikalia and the Gobi, will soon 
follow— the invaluable collaboration of M Obrucheff 
having bran secured for this purpose by the editor 
When we cast a glance upon a good orographical map of 
Asia (tg^ Petermanns in Stieler’s ‘ Hand Atlas, or 
even in the miniature * Taschen Atlas” of the same pub 
Ushers), we see that the two great plateaus of West and 
East Asia are fringed along their north western borders 
with a chain of great lakes the Caspian Sea, Lake 
Balkhash, Alakul and Zaisan, Ulungur, Baikal, and 
Oron while a succession of large post Tertiary lakes, 
now desiccated, which formerly filAd the valleys of the 
Tian shan, the Altais, the bayans, and the Muya ndges, 
complete this cham depressions along the outer border 
of the plateaus Lake ^kal is one of the lakes of this 
cham — a small remainder only of the great mass of water 
which formerly filled up the valley of the Irkut, and the 
lower parts of the eastern tnbutanes of the present lake, 
and discharged its waters, as we now learn from the 
volume under review, through the narrow gorge pierced 
by the Irkut through the Tunka Alps, by means of which 
It now joins the Angara at Iikutsk At that time, re 
durmg the post Tertiary penod, its level stood, as shown 
by the lake deposits and terraces explored by Cherskiy, 
at least 938 feM above the present le^ of Lake Baikal, 
which now hes 1 561 feet above the sea level > 

Hosrever, even m its present hmits, Lake Baikal 
occupies the sixth place among the larg^ lakes of the 
globe (after Lake Tangamka), and the first place among 
the Alpine lakes Sufficient to say that it covers 15,300 
square miles, and that the two extremities ctfthe crescent 
which It makes on a miqi an 380 miles distanEfrom each 
other As for its depth it stands ftiremost Already 
Kononoffs soundings, in 1859, indicated a deptll of 5631 
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feet, and when the Polish exiles. Dr Dybowski and 
Godlewski, made, in 1867 and 1871-76, a senes of very 
accurate soundings, they revealed the existence of several 
valleys m its bottom, attaining dejiths of 3197, 4460^ and 
4503 feet, the greatest depths being located in the 
proximity of the north western shore, so that a depth of 
193s feet (374 feet below the level of the ocean) was found 
witkn a thousand metres from the coast 
Both in Its posuion at the foot of^ and the manner it 
penetrates at its southern extremity into, the plateau. 
Lake Baikal offers a stnking analogy with the Caspian 
Sea. The same analogy appears in its relations to the 
surrouodmg mountains It is divided about its middle 
by a submerged ndge, which appears on the surface m 
the Olkhon Island, and in the promontory of bvyatoi 
Nps , and of the two basins thus formed, and named 
respectively the “Great Sea” and the ” Small 6ea,” the 
southern, that is the one which lies nearest to the plateau, 
IS the deepest In older works, and in some recent imes 
as well, Lake Baikal used to be described as a long^ 

I tudinal valley between two parallel chains of mountains j 
; but It IS evident, from what has just been said, 
how false this view is The next step would be 
to consider it as originated from two lakes which 
once occuiaed two longitudinal valleys, and joined 
together after the dividing ndge had been partially de* 
strd^ by geological agencies , and this hypothesis, too, 
has been advocated Things appear, however,'’ to Jm 
much more compheated than that When I was work- 
ing out a general scheme Of the orography of Siberia, I 
was compelled to recogRue that even the two valleys 
hypothesis could not interpret the real features of the 
region, and although at that tune (1873) we knew next 
to nothing about the geological structure of the Baikal 
mountains, I was induced, by considentiims about the 
structure of the plateaus, their border ndges, and the 
Aljnne chains par^lel to the latter, to draw two chains 
across the northern jiart of the hdee h rom the volume 
under review, we now learn the real state of afi&urs In 
all bis explorations in Sibena, Cherskiy used to pay a 
great deal of attention to the orographical features os 
they now appear to the exjilorer, and tned to discnminate 
in how far they were a result of structural features — fold- 
ings of the rodcs and so on — and in how fiu- they were 
denved from subsequent erosion which has been going 
on in these parts of Sibena since the Silurian and 
Cambnan penods, when the mountain ndges and 
plateaus received their first shape A regards the 
Baikal mountains, it now appears that there is, on the 
north western shore, a real n^e running parallel to the 
shore, and separated by a valley from the mountains 
lying further west , but that both this ndge and the deep 
hollow of the Badul are due, not to structural, but to 
erosion processed The nd^ consisU of sUtes and 
gneisses etvsnng it in a diagonal direction, and these 
strau cross filso the northern part of the lake in the 
same dlreelMi — the direetieft 1 had indicated on the 
orographical map on merely thcoi;|h9cal grounds— so as 
to rtKf^mr in the same snoce s si rt Top the eastern shore 
The foldings df.the Baikal Monntams date from the 
Sihirian, Combruui, or prahaps even the Laurentum 
period (Devontan red sandstones lie undisturbed at the 
outer footings of the Baikal Mountains), but sifosequelM 
A A 
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erosion nnd denudttion hive modihed the primary 
feitures on i gigantic scale and a \ ille> so deep as the 
northern part of Lake Baikal is has been dug out aiross 
the foimer diiection of the chains Ihe lake is thus an 
immense erosion vtllcy which only partially has been 
detcimined by the structuial valleys at the foot of the 
plateau but has received its hnal shape through erosion, 
which made several parallel lakes eoalcsec as the moun 
tains once separating them were pierced through and 
oblitcr itcd 

This instance will already give an idea of the interest 
which attaches to the volume now published and the 
wealth of dita which will be found in it We sincerely 
desire in the interests of geography that at least these 
new volumes of the senes should be rendered accessible 
to West European gcogr iphers 

The described region s very thinly populated and 
contains but few exploied remains of the past As to its 
flora, It has l>ecn properly c splored only on the Ulkhon 
Islind Ihe little however which is known in these two 
directions is well summed up ind will give a sound basis 
fii ultenor exploration We hope to find m the forth 
coming volume a summary of all that is kn nvn about 
the fiuna of the lake P K 


APPncATtON<i Oh BF^SEI ruNCJiom 
A Trtatts < n liau/ / un tt ms ind fketr AppUc Utons tt 
Physw^ By Andiew (iray MA and Ci B Mathews 
M A (I ondon Macmillan ind Co 1895 ) 

T HIS Ixiok like the kindred work of Prof Byeily on 
!• ourii Ps St nes and Sphei ical Harmonics marks 
the modem system of mathematical treatment ind may 
be eontristcd with Dr lodhunter’s Functions of I a 
place 1 amd ind Bessel of twenty years ago At thu 
time It wis considered desirible to develop the puiely 
mathemitical inilysis quite apart fiom the physical 
c insider itions to which it owed its life and inteiest 
keeping the pure ind the mixed mithematics in separate 
watertight eompirtments so to speak with an im 
penetrable bulkhead between 

But IS the Bessel function like every other function 
first piescnted itself in connection with physical m 
vestigations the authors hive done well to begin on 
p I with i brief account of three independent problems 
which lead to its introduction into analysis before enter 
ing upon the discussion of the properties of the Bessel 
functions 

These three problems tie the small oscillations of a 
vertical chain tlie conduction of heat in a solid cylinder 
ind the complete solution of Kepler’s problem by ex 
piessing radius vector true and excentiii inomaly in 
terms of the mean anomaly 

It IS veiy extraordinary that KetflePs problem should 
IS a gencial rule be still left unfinished in the ordinary 
t^atises, considering that the Bessel function is implicitly 
defined (n the equation but we need go back only 
twenty five years, and we find Boole s Differential 
F quations ’ ignoring the Bessel Function and the solution 
of the general Riccation equation whiidi it provides In 
those days it was customary to speak of any solution, not 
immediately expressible by algebraical or trigonometrical 
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functions as not intcgmble in finite terms an elliptic 
integral was skirted round with the remark that it 
was leducible to a matter of mere quadrature,’ and 
even the homely hyberbolic functions were tabooed 
S/n/tg IS the fivounte material of the mathematician 
foi illustiiting citenary properties but it is a rehef to 
find that the authors hav e prov ided a chain for the discus 
Sion of the oscillations when suspended in a vertical line 
Ihe banal word j/r/ng turns up accidentally two or three 
lines lower down (line 10 p i) but if a piece of stnng is 
used by the side of a length of fine chain such as is now 
purchasable the unsuitability of the string by reason of 
Its lack of flcxibiliy and its kinkiness for the representation 
of catenaries and their osc illations is at once manifest 
The smill plane oscillitions of the chain about its 
mean vertical position are of exactly the same character as 
the slight deviations from the str light line due to 
spinning the eliain from its highest point of suspension 
and this piueedure has the advantage of showing a per 
manent figuu similar to that given fur J ( Jx) on p 395 
of Lambs Hydrodynamics with 1 little practice the 
knack of producing one two three or more nodes at will 
IS easily attained Thus with a piece of chain 4 feet 
long the number of revolutions per second should be 
o 54 I -»4 I 95 3 65 &c 

The Bessel function was fiist introduced by the in 
ventni fir the complete solution of Keplers problem, 
nimely to express the variable quantities in und sturbed 
planet iry m ition in terms of the time or mean anomaly 

+ » w 

The luthors avoid the awkward integration by parts 
employed by lodhunter in determining the excentnc 
anomaly 4 by means of a differentiation Another pro 
cedure will give afr vvheie t denotes the mean distance 
and r the radius vector more directly, from the relation 

Foi differcnti ition with lespect to n gives 

t _ I + = 1 + alg-tosiM 

//* * - e sf I - <■' r 

suppose when expressed in a Founcr seiie», and then 

B, - *1' c s m - irsin p)dt m 

according to Bessel s definition 
An integr ition now gives 

f = 11 + alWi'* sin rn 
tnd 

Chapters 11 ix are devoted to the purely analytical 
devebpment of the Bessel function considered as the 
solution of a differential equation, as an algebraical or 
tngonomettieal senes, or as a definite integral , these 
are the earlier chapters for which the authors apologise 
in the prefiue as appeanng to contain a needless amount 
of tedious analysis In Prof Byerlys treatise the re 
quwite analysis is introduced in small doses, and only as 
required , but the ordinary mathematician loves to strew 
the path at the outside with difficulties best kept out ef 
Bight, thus, as Heaviside remarks, the too ngorous 
matbematicuin tends to become obstnicUve It is of 
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coarse reassunng to know that the functions employed 
in the physical applications, rest on a sound analytici) 
basis, and that the convergency of the senes has been 
carefully examined But there is no compulsion to follow 
these demonstrations tedious to all but pure mathema 
ticians , so we can pass on direct to Chapter x , where the 
physical interest is resumed, under the head of ‘ Vibra 
tions of Membranes, for instance the notes produced on 
a circular drum head Lord Kelvin s oscillations of a 
columnar vortex. Lord Rayleighs waves in a circulir 
tank, and Sir George Stokes s investigation of the drag 
of the air in pendulum vibrations make up an interest 
ing Chapter xi on Hydrodynamics 

Chapter xii deals with the steady flow of electricity or 
of heat, and Chapter xiii with the fascinating and noicl 
phenomenon of Herts s electromagnetic waves when 
propagated along wires, in which problem the Bessel 
function assumes an essential importance 

The Diffraction of Light considered in Chapter \i\ 
contains important applications of the Bessel fiinctions 
the hydrodynamical analogue would be the in\ estigation 
of the effect of i brcakwatei in smoothing the wates 
which bend round behind into its shelter foi instance, 
the effect of the (loodwin Sands on the safe anchorage in 
the Downs 

Newton rejected the Undulatory Theory of Light 
partly because he could not understand the existent < of 
shadows on this hypothesis i curious effect of Newton s 
early ideas as a countiy boy had he been brought up 
on the sea toast this apparent difficulty could not hive 
troubled him 

It would be a needless compile ition to considei iny 
but straight wives in the case of the breakwatei ind 
similarly in the Diffraction problem the authors might 
have made a simplification by parallelising the incident 
light by passing it through i lens or at least this special 
case which is the one of piactical importance in the 
subsequent discussion of the resolving power of a tele 
scope, might receive separ itc treatment as the analysis 
now becomes almost self evident 1 his chapter concludes 
with a discussion of Fresnels integrals required in the 
diffiaction through a n irrow slit the integrals arc ex 
pressed by a series of Bessel I unctions of fractional 
order half an odd integer and are represented graphi 
cally by Cornu s spirals 

TTie problem of the subility of a veitical mast or tree, 
considered under the head of Miscellaneous Application 
in the last chapter, may well be amplified by examining 
the effect of centiifugal whirling on ^e stability as in the 
case of the chain on p i for the number of revolutions 
required to start instability is exactly equal to the number 
of vibrations which the mast or tree will make when 
swaying from side to side A differential equation of the 
fourth order, with a vanable coeffiaent, now makes its 
appearance, the solution of which will express the oscilla 
turns of the bullrushes in a stream, or the wavmg of com 
stiUks in a field. The curious appearance of permanence 
m the wares on a comfleld gives an lUustrauon, analogous 
to Prof Osborne Reynolds’s disconnected pendulum, of a 
case of sero group vdocity , and by some intuitive deduc 
turns from the appearance of these waves the former can 
judge the tune auitaUe for harvest 

The author* have been fortunate in secunngan onfpnal 
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collection of nuincncal tables including those of Dr 
Mcwsel who did not li\c quite long enough to see his 
valuable calculations published in this book 
A collection of examples adds greatly to the inteicst 
of the treatise and will probably form the nucleus of a 
still laigei list in the futuic 

Vltogether the authois au to be congratulated in bring 
mg their task to such i successful conclusion and they 
deserve the gratitude of the mathematical and physit il 
student for the i lucid ind interesting mode of pi e 
sentment \ ( Gri rNHll i 


OLk BOOK SHEIl 

Pr t pittm el N } tu 1 ar J Perez, Professeur i la 
Facultd des Sciences dc Bordeaux (Bordeaux 
Impnmene ( ( ounouilhou, i8>t ) 
hxii-RiMi vrvi woik in recent years has lepeatcdly 
shown that in plants as well as in animals the physio 
logical . k of the nucleus in the cell is one of git it 
importance It has lietn demonstrated that non nucleated 
fri^entsof protoplasm whether of a Sptrotcyn oi an 
Infosorian are intapahlt of growth and icprodiict on 
while on the other h ind fragments containing a portion 
of nuclear m itcnal are c ipable of complete recresrence 
liiipresscd by these facts the writer of the essay be foie 
us Ws been ltd to doubt whether protoplasm can be 
properly regarded is the physical basis ot life since it 
cannot retain its life when removed from the influence of 
the nucleus Consistently with this position the wnter 
throws doubt upon the existence of non nuclt ite org in 
isms in generil The presence of nuclei has been 
demonstr itcd in m iny foims once believed to be destitute 
of them t-i Mushrooms marine Rhizopods ind plus 
modia There amams only Haeckel s group of Moncra 
in which the presence of i nucleus may still be disputed 
M I drez considers in turn each of Haeckel s subdivisions 
of this most artificial group In the lobomoncra {e^ 
Ptolunabt) he believes that the nucleus has been oiti 
looked Inthe Khiromoncrathenucleushasbcenobseived 
in vanoiis species of V mpyrella and it probably exists 
also in /’r tvnyxt since this form produces zoospores 
tlic zoospores of those Myxomycetes which most rcbcmble 
Protomyxa have been shown by Zopf to be nucleited 
Inthe 1 ichymonei a (Schizomycetes) the greater part of 
the body seems to consist of nucleoplasm while the 
zoogloei may perhaps be compared with the undivided 
protoplasm of a plasinodium 

M Pdrtr concludes that non nucleated organisms or 
cytodes are creations of the imagination that protopl ism, 
by which our author means cytoplasm, is not the primitive 
living matter, but a product of nucleoplasm and that 
nucleoplasm, and not protoplasm, is the most primitive 
living substance known to us 

Analytual Key to the Naturtd Orders of Flowmng 
Plants By Franz Thonner Small 8vo pp iji 
(London Swan bonnenschem and Co , 1895 ) 

The author’s apology for his little book is that few 
'Exotic h lores contiin artificial keys to the natural 
orders, even such as contain keys to the genera and 
species But we imagme few persons would attempt 
working with a flora, exotic or native, without some pre 
liminary knowledge of botany, and especially of the 
natural oeders Indeed a considerable acquaintance w ith 
the subject would be necessary to enable a person to use 
the present key to advantage For example the author 
begins with “ ovules naked^ and ^ovules enclosed in an 
ovary,” &c. Now, to be able to decide this point means 
a gr^ deal, for a person who could do it would most 
bk^ know hit gymnosperm without looking at the ovule 
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even better without, perhaps The next alternative is 
between isolated vascular bundles, and vascular bundles 
in t cylinder, connected with other characters, entailing 
previous teaching and study, which should largely con 
sist of acquinng a knowledge of natural orders Never 
theless this book may prove useful, especially to the 
collector desirous of detemuning the natural orders of 
his plants in the field or at home So far as we have 
testM It, It IS carefully compiled and edited, and we cun 
conscientiously recommend it to those who know the 
characters of many natural orders in advance 

W H H 


LETTERS TO THE EDITOR 
[Tkt EdUtr dm n»t Md htmtlf rttpmsMt far tpmum tx 
famtd by hu ttrrtsptndmis N*Uktr com h* trndmrnit 
t0 rthtm, «r /« emrrufamd wUh tkt wnttn njteitd 
mmuttrtfat mtmdtd far tku «r any atktr part NAToas 
Sa natut u tmkan af annytmatu cammtmuattaiu ] 

Attempt to Liquefy Helium 
I HWK received a letter from Prof Olszewski, of Krakau, m 
which he informs me that having exposed a sample of helium 
which I sent him to the same treatment os was successful in 
liquefying hydrogen— namely, compressing vnth a pressure of 
140 atmospheres, cooling to the temperature of air boding at 
low pressure, and then expanding suddenly— he has been unable 
to detect any sign of liqueliudion 
The density of hehum baiw, roughly speaking, twice that of 
hydrogen, it is veiy striking that its liquefymg pouit should he 
faidow that of hydrogen It may be remembered that argon, 
which has a higher density than oxygen, liquefies at a lower 
temperature than oxygen and it was pointed out by Prof 
Olszewski that this behav lour was not improbablynmnectcd with 
Its apparently simple molecular eonstitulion The similar &ct 
now recorded for helium may therefore lie regarded as evidence 
of Its simple molecular constitution I use the word “ its in 
stead of their ’ although further research may corroborate 
Prof Kunge s contention that what is termed hehum may in 
roUity be a mixture of two, if not more than two elements If 
this contention u true, both, or all, muiit have extraordinarily 
low boihng points Wiiiiam Kamsay 

September 23 


Helium and the Spectrum of Nova Aungss 
In the paper on the constituenU of the gat m cleveite that we 
read before the Bntish Association, we said that in the first 
spectrum of Nova Aungee the pnncipd lines 5016 and 4922 of the 
l%bter constituent were for more mtense than those of the other 
constituent But we were puzded at the line 6678 not having 
been observed, as it it also a stronglme in the spectrum of the 
lighter constituent On inquiry. Dr and Mrs Huggins wore 
kind enough to give us better information Dr Huggins wntes 
" I think there it no doubt that sre did see the red Ime at 
6678 in Nova Auiqpe Wv wen unable to measure in that part 
of the spectrum, but on three nights we saw a bright line a little 
below C Thu was a pure estimation under dimcult circum 
stances In the map we put the line, as a mere guess, at a little 
over 6790 On the fiist night we put the line in a rough 
diagram made at the time, a littk. nearer C, almost exactly at 
66» On a subsequent night, we made the esbmotion a little 
below 6700, but the line was not then so bnght ’ 

I ondon, September 27 C Rum B AND F Paschfn 


Latent Vitality in Seeda 

Thbkb u no doubt, as M Cosmur de Candolle hu re 
oently shown in hu paper on latent life m seeds, that all tlw 


functions seeds can remain completely qnleaeent for a loo 
period , probably in some cases thu period may be indefinite] 
Jong In 1878 1 puUixhed a paper * on the lesutance of seedi 


uio maiKia ■ Kwi w i mi 
net oauB • Uquidi Gm 
a dtlknaa^tr iUt v 
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especmlly of Meditaga sattaa, or lucerne, to the actioa of 
gsMous and hqmd chemical reagents. An abstract of my expen 
ments was published m Natuet, voI xxv , 1882, p 328 
Recently I have examined pwtions of Ae seeds u^ in the 
experiments of 1877 and 1878, to see if after the lapse of so 
many years, during whidi thi. seeds have remained constantly 
sarrounded by spanol gases or immersed in difterent solutions, 
they had retainM their vitahty The results have been remark 
able, for in some cases a large proportum of the seeds have 
maintained their vitahty after a lapse of 1$, 16, and nearly 17 
years of specul external chemical conditions 1 summarise 
the results of some of my expenments 


(a) ExpertmtHis tn Gout 

In all these expenments the gases were dry, for m these con- 
dibons moisture is ramdiy fotsl to the seeds The seeds were 
introduced into smsll Iiulbed tubes, into which the dry gas was 
made to pass for some tune, after which the tubes were rapidly 
sealed at a spint lamp flame The tubes were then kept m the 
dork 

In the following summary I give the dates of the sealing and 
openum of the tubes — 

Hjmagen - Lucerne seeds, from September 15, 1877, to 
Augut s, 1894, a period of 16 years, 10 months, and ao days 
Out of 51 seeds sown, none germinated Seeds of wheat, vetch, 
Cynara cardumulHs and coriander, kept In hydrogen, gave the 
same negaUve results There is some suspicion that the hydrogen 
bad not been onginnily well dried 

Oxygnt —Lucerne, from May 19, 1878, to August 4, 1894, 
16 years, a months, and 15 da;^ Out of 293 srods sown, 2 
|ermmstLd, or o 68 per cent The seeds were not thoroughly 

Nttrogen —I ucerne, from April I2, 1878, to August 21, 
1894, 16 years, 3 months, and 22 days Out of 320 se^, 181 
germinated, or $6 $6 per cent 

Cktanne and HydntUorw Actd Gas —1 ucerne, from Apnl 
28, 1878, to August 3, 1894, 16 years, 3 months, and 5 days. 
Out of 342 seeds, 23 germinated, or 6 72 per cent Or^nally 
these seeds had bron put mto pure ehlorme , but the gas had 
acted on the seeds, carbonising a Mrtion of them, so that at 
the end of the experiment the seeu were in an atmosphere 
composed chiefly of hydrochloric acid gas, mixed with cubon 
divide 

second expenmenl with lucerne seed, kept in chlorine, 
n hydrochloric amd, dunng the same period, out of 167 
. lo germinated, or 5 98 per cent In this experiment the 
tube was carefully opened m vacua, to protect the seeds firom 
the moisture condensed by the hydrochlonc acid gas at the 
moment when it is brought mto contact with common air 

Sntpkurrtted Hydragm — hrom October 14, 1877, to August 
5, 18^1 16 years, 9 months, and 22 days After the opening 
^ the tube, filled with the stro glv smelling gas, the seeds were 
left m contact with the air for 24 hours, bmore sosnng thmn m 
the moist sand of the germinator Out of loi lucerne seeds, one 
germinated, or o 99 per cent Out of 50 seeds of wheat, none 
germinated 

ArstntHrttfcd Uydrogm — hrom Apnl 4, 1878, to August 4, 

, I94, 16 years and 4 months. On opening the tube the garlm 
smell of AsH, was strongly evident Out of 255 Incerne seeds 
sown, 181 germinated, or 70 98 per cent In a second expen 
ment with seeds kept m arsemnretted hydrogen, out of 247 
lucerne seeds fyogeiininated, or 68 82 per cent 

Cxrbm ItmoxSe — Fwaa Apnl 3, 1878, to August 4, 1894, 

. 16 years and 4 months Out of 266 lucerne see^ 224 
germinated, or 84 2 per cent 

Carbon Dioxtde —From September 8, i8772 to August 5, 
1894, or 16 years, ii months, and 27 days The same tube 

contained seeds of lucerne, whMt, vetch, Cynart^tx'' 

j mberofses 


16 years, 3 months, and a days* On openini 
dant red fomes were produced by contact unth 


ou Belimsinr< 


Out of 309 

lucerne seeds, 3 germinated, or o 97 per cent la a arcond 
experiment, the tube nntriMiig the bionme seedi 


mvttcna out of 320 seeds, a genmnoted, or 0 6a per ot 
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(4) ExpmmtHt! mth Ltfiudt and So/ntuMS 
I give only the renilta obtained with alcohol and alcoholic 
aolntiona In othei hquidi, inch ai ether and amyl alcohol, the 
liqnidi had gradually Lvaporated, so that the exact period of their 
action coold not be aicettamed, and the aeedi, covered with a 
moitt <nly vamivh, had loM all viUhty I ucemc teedx keM in 
chloroform for i6 yean and 4 months, were completelv lifeleki 
In all the recorded expenmente the seeds were completely im 
merted m a relatively large volume of Itcpud 
^ruv-d/teM—Froca March s6, 1878 t 


h 36, 1878 to August 6, 


absolute, to in contact with the seedk and during so many 
yean must have absorbed a small proportion of water Before 
being sown, the lucerne seeds were carefully air dried on a 
filter for 13 hours Out of 60 seeds sown, 40 germinated, or 
66dpercent 

CametMtratad Alcth0ht Seiuttou of Corromt Suhhmate —The 
alctoilu: solution was onginally prepared with alcohol nearly 
absolute, and saturated with mercuric chloride From May 33, 
1878, to Aumist 17, 1894 or 16 yean, 3 months, and 35 days 
On toing the seed from the mercuric solution, they were very 
carefully washed with alcohol at 97 per cent until eveiy trace of 
the merenne compound was washed away The seeds were 
dried at the ordinary temperature, and thm sown Out of 79 
Ineeme seeds, 16 germinated, or 10 3 per cent 
AltoMu button of Sulphur Dtoxtda —From November to, 
1878, to Aiupist 34, 1894, or IS yean, 9 months, and 14 days 
Originally the alcohol was of 93 per cent strength , the solutloo 
preiKrved a suffocating odour of sulphurous aad The lucerne 
seeds were mixed with mmute sulphur ciystals , the seeds were 
well washed vnth strong alcohol, dried aM sown Out of 645 
lucerne seeds, one alone germinated, or o 1$ per cent 
Akokehc SoluttoH of SulpkurtUid Hydr^m —From Novem 
her to, 1878, to September 4, 1894, or 15 years, 9 months, and 
1$ days The alcohol, onginalre 93 per cent strength, had 
been repeatedly saturate with sulphuretted hydrogen gas The 
liquid emitted a marked mercaptanie smell Sulphur crystals 
were foimed, and sedimented with the lucerne seeds The 
latter were washed with 97 pa cent alcohol, and then air 
dried Out of^jseeds, 41 germuiated, or 7 03 per cent 

r SoMtou of ffttru OxuU — hrom November to, 

mber 4 1894, a period equal to that of the last 

nment llie ak^ol, 93 per cent strength, had 
y saturated with NO Before sowiim, the seeds 
- with alcohol and dried Out of sK seeds, 13 
germinated, or 4 16 per cent 

Akohobt Selutum of Phenol —The lucerne seeds preserved m 
the sohitioa for over 15 years, showed no signs oA vitality In 
washing the seeds, previous to sowing with alcohol, they could 
not ba completely purified from the [foenol 
Many of the germinating lucerne plants developed from the 
seeds used m these expenmenu, were tianqilanted from the 


At the begmning of these experiments, in 1877 and 1878, 1 
was not asvare of the noxious action of even smiJl propoitiona 
of moisture It is probable that if m all these expenmenis 
Qieeial care had been taken at the begmning to exclude as much 
IS poalble moisture, both from the sciMs and from the gases or 


of tboronghly drying them 

These expenintos are of interest 11. 

retain thenr vitality m conditiaas when all n 
IS completely prevented for a long senes of 

confirm the rcsnltt of the late G J Romanes, who prov^ 

seeds may pre s e r ve their vitahty for 15 months when kept us 
vntm, or when transferred from the vacuum tubes to other tubes, 
chaned with sundry gases or vapours ^ 

Bty experiments encourage, moreover, the suspicion that 
htcot vitality may last indefinitely when suflicieiit care is taken 


I for denying the possifaflity 


in oonditioos nafiivonrable to chemical chi^ The o 
1 Natvss, Psecaibst 7 1693 p 140. 
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dryness of the seeds, and their preservation from soil moisture or 
moist air, must be the very first conditions for a latent secular 
vtulily 

In expcnmenting with seeds from Pompei and Herculaneum, 
I have not as yet been able to find among them any hving grain 
The greater part of these seeds are too much carbonised and 
chan^ to permit the entertaining of much hoM as to their 
poaxiblL vitsutty Lspecuilly among the seeds of Pompei, the 
carbonisation must base caused by the slow iction of 

moistnre, which would speedily destroy all lift in the seeds 
Among the Pompeian wheat the destruction of organic matter 
has been so great as to leave in the seed, m its present con 
dition, a propoition of ash as high, m tome casts, as 4 3 per 
cent , and even 8 4 per cent 

On tht other hand, some of these seeds, as those found in the 
granaries of the Cam dell Argo, at Herculaneum in i8a8, teem 
to have been in conditions fits outaUe toa prolonged preservation 
of latent vitality , the millet seeds, espcnally, were found un 
changed in outer aspect Unfortunidely, no test was made at 
the timt of their discovery, and since ttoi the action of moist 
air, and exposure to changes of temperature and to Imht, must 
have impaired fiUally any remnant of vitality still lurking 
amongst the seeds 

Alt researches on latent life are of great interest in aMiertainiiig 
the nature of himg matter The present researches have estab 
lished that, for some seeds at least, respiration, or exchsnge wiUi 
the surrounding medium is not necessMy for the preservation of 
germ life It is a common notion that or capacity for life, 
u always omnected with eontmuous chemical and physical 
change The very existence of living matter u supposed to imply 
change There is now reason fot behevnig that hsing matter 
may exist in a completely passive state, without any chemical 
change whatever, and may therefore mamtsin its special pro- 
perties for an indefinite time, as » the cate with mmeral and all 
lifeless matter Chemical change in kvmg matter meana active 
life the wear and tear of which necetronly leads to death 
Latent life, when completely pasase, in a chemical sense, oug^t 
to be life without deatn 

It may be finally reroaikcd that the proof of the resistance of 
seeds to sseuum, of the non necunty of a respuatory exchange 
with outer air, together with the proof of the resistsnce m some 
seeds to vety low temperatures, are liuts encouraging the bebef 
that the origin of life on our globe maj be due to the mtrodne 
tion of getmx that have travelled, embedded m aerolites, from 
other planets where life is older thiu upon the earth 

iTAio 61011011 

Regia Scnola Superiore d Agncoltura, 

Poitia, near Naples 


To Pnenda and Fellow Workers in Quatermons 
biNcr the publication of Hamilton’s “Elements of 
(totermons,’ m which the great mathematician developed 
ms new calculus with admirable skill and clearness, more than 
thirty yean have passed away, without it finding the adequate 
reco^bon which it so highly deserves The cucumstance is 
still the more deplorable as the calculus has since been further 
developed by Prof Tail and others 
There is. In truth, no question as to the importance of the use ot 
vectonal quantities in physics, but on account of theu apparently 
preponderatuig importance, vanoos physicists have beau kd to 
invent new forms of vector thewy exdndmg the idea of 
cpUernions But, u fiu as we see, they are founded on defim 
irons which are established by quatermons, and are systems of 
notation rather than logical dewk^ents of a mathematical idea 
On the other hand, many who are prejudiced against the 
calculus of quaternions maintain the opmion that it u hard to 
understand, and that it ccotains a great deal which is 
nielcM in addltwn to thmgs immediately applicable To the 
latter charge there need be no answer, smee all fiinm ot 
nathemabet are exactly ahke in thu respto, and since in the 
very combmation of the pure and the applied lies the potentiality 
of ftuBwr development In regard to the former objection, 
quatermonkts dcm only mv that if the otyectors approach the 
ealenhie of quatermons with pnqier care and meekness, they 
will ere loos assuredly niasce in having at their disposal on 
uutraiBcnter reaearch mistier fiu than they had the ahghtcst 
notion of so long as th^ wore m the domam of cartesian 
eoordmatas Certainly it would be a blessing to seienoe if they 
could iccept Ibesc a swrtmn s , and theu cndeaiours would find a 
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sure tLWird in itk aiUuncnnenl whertser this method mi{>ht be 
applied So much for thcae objections 

Kew notations in the calculus of quaternions must needs he 
msented from time to time Bnt since they are becoming com 
plex (though far simpler thin in rarti <uan coordinates) as the 
jiroblems art getting more <ompheate<1, it is highly deMiable 
nireidv et thu stsge < f deielopment to exchange opinions on 
the selection or adoption of new symbols 

By these and other considerations we ha\e lieen led to believe 
that the time has tome for those uho art interested in sector 
analysis to come to the fore and join hands In order to 
further this jmrpose «t senture to suggest the establishing of 
vimething like an International AsvKiiti m fiir Promoting the 
Calculus of (juitemions 1 he following would lie among^ its 
jinncipal objects 

(l) That the nieinl eis sli iild he informeel of the nublications 
of all iiii|xirl lilt papers and woiks respeelmg either tnetheorj of 
quaternions or its applications and if |x ssible to hast these 
made oecessihle to them 

(3) Ihit the niemliers si mid In aff rdtd the me ills of 
esctiangiiig fqunu ns in the iiilriHlueli 11 an I ad qition of new 
n nations 

In these leu lines ue base tiled to |xiint out the important 
task of the Assoemti n 1 ut shall le 1 1 liged fir any suggestion 
or improsemenl All «e desire is t ) issiire to the call ulus the 
lilue it deserses and einse(|utntly to see it lull) ties eloped in 
Its van lus as|ie< ts lij the ci ml incd efforts of ihle mathematicians 
and physicists It is dm si needless to sh> that ue die onK 
pri|iaring the u ly tiid 1 nee the AsstKiilioii has been stirted 
We shill lie read) to pliee it in the hands of persons much more 
cnni|)etent than ourselies te hirlhei its licst interests 

We earnestly ho|x tlwt til friends will apprecwle our 
endeat ours and show Us itome some token of approsal We 
would ask those who lie in I urope to eommumcate with the first 
of tin n lines ticlow and those m \int net with the second 
P Men iNBKoSK The Hague, Holland 
Sill NKK til Kistt KS, ^ ale Umserait), I SA 

August 7 

P S - It has leeii suggestcel b) fnenels interested in this 
matter to enlarge the sco|k of the proposeet Association so ns to 
ineltide ell systems tilled to quaternions and to (irassmanns 
“ \usdthnungslehre This suggestion we are in full sjmrath} 
with rhe name oi the Association might then lie " fhe Inter 
national Assoaatioii for I romotlng the Stuelyof Quaternions and 
Allied Systems of Mathematics P M 

Se]itemlx,r 17 S K 


Artificial Human Milk 

Ii IS stated in Nmike cf September 19, that "so far, 
aeeniding to Dr Bickhaus no satisfactory Mllistitute has lieen 
produced m the place of hum in milk ' , and a method is then 
described by which he has ‘ quite recently” succeeded in 
supplying the deficiency It appears to differ little from the 
{irocess first employed and made known by me in 1854, and 
afterwards jnibluihtd in my " I spenmentol Researches” in 
1877 , excefd that in omitting to odd the necessary amonnt of 
milk sugar to make up for the dehciencv in the cow s milk. Dr 
Backhaus fads to oUain on artificial milk closely resenibhng the 
human in chemical composition 
My reape has, since Us first publication, been advantageoui^ 
used in private and homtal practice by the late Prof W Cf 
Williamson, by Dr W Play&ir, and others, but it has probably 
not come under the notice of Dr Backhaus 
My process is based on the fact that by the removal of one 
third of the casein from cow s mdk, and the addition of one 
third more mdk sugar, a liquid is obtained which closely 
approaches human mdk in composition The following is the 
mode of prepanng the mdk, and it is so simple that any 
intellicent mimer or nurse can easily carry it out 

" Allow one thud of a pint of new milk to stand for about 
twelve hours, remote the c ream, and add it to two-thirds of a 
pint of MW mdk, as fresh from the eow os possible Into the 
oM third of a pint of bhie mdk left after the abatimction of the 
cream, put* piece of rennet alioot om inch square bet the 
tessel IN warm water until the mdk u fully cur^, an opera 
tion requiring from file to fifteen minutes, according to the 
activity of the rennet, which should be removed os soon at the 
curdling commences and put into on eggenp ftw use on 
subsequent occasions, as it may be employedtbuly for a week or 
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two Break up the curd repeatedly and caieftdiy separate the- 
whole of the whey, which should then be rapidly heated to 
boihng m a small tin pan placed over a spirit or gas lamp 
Dunng the heating, a ftirther quantity of casein separates, and 
must M removed % straining through mushn Now du^lve 
110 grams of powdered milk sugar m the hot whey, and mix it 
with two thinis of a pint of new mdk to winch the cream fiom 
the other third of a pant was added, as already deaenbed The 
trtificial milk should be used within twelve hours of its prepari 
tion , and it is almost needless to odd, that all the vesaels. 
employed in its manufimtnre and administration should be kept 
scrupulously i lean ’ 

In this protiss only one third of the mdk was stcrihsed , but, 
in the light of modern bacttrtolngy it is desirabk to sterilise 
the whole by finally heating it to boihng 

Tht. \tws Keigate, Se|itemher 39 L Iranmanu 


The Blementa of Architecture 
H VI IM latn for some weeks out of the way of seang )iai>ers, 
I have only just seen the review of “ \rrhitecture for Iteneral 
Resdvrs in Naiiri of August 15 I ought to thank you for 
devoting so much space to a book which deals rither with art 
than • nature, mil there are one or two criticisms on s|>ecial 
points whicli 1 think are just, and which will have attention in 
the second edition of the hook But there itt three remarks of 
the leviewer s on which I should like to have a word 
(l) He rtfirsthe reailer to I’errot and Chipiei’ work on “The 
Arts of Inmitive Cjreece fbi jiroof of the derivation of the 
( reek entshhture from a wooden origin In my opinion, 
Messrs 1 errnt and Chipie/ prove nothing whatever but theirown 
ingenuity They argue m a cirele Assuming the probability of 
i wooden origin for the Oreik entablature they pnx'eed to c«n 
struct out of their own inner louseumsness 1 scriis of wooden 
struetures quite possible but entirely imaginary in whith 
the origin of all the features of the stone entablature is carefully 
provided for md then produce an engraving of the stone (or, 
rather, marble) entablature to show triumphantly the result 
which they have been consaously leadiim up to all the way 
\ ou may prove anything <m that kind of pnnnple I do not 
deny that the (.reek entablature appears to lie of tunber origm 
I only say it has not been proved to be so, and I am sure 
Messrs I’errot and Chipier have not proved it 
(3) The revit wer thinks 1 am captious m objectmg to Wren’s 
double cupola at St Paul’s as a sham and that I might as well 
ohjeet to the vault which hides the interior of the tower over the 
crossii^ m a medieval cathedral But he misses the main point 
of my objection which is that the extenor timber dome of St 
I’aul s IS made to appear, to the eye, to carry a ponderous stone 
lantern whieh would, in fiud, enish it at once, and which u 
really the termination of a concealed masonic construction 
thrusting itself through the timber dome At Ploience and St 
Peter s the stone lantern is really earned hy the visible dome 
which appears to carry it , at St Paul's it is not, and could not 
be I consider St Paul s by fu the more beautiful design of 
the three, but it cannot he denied that it is a constroctional 
falsehood in that respect (See the block section of it given on 
p 99 of the book ) 

(3) The reviewer objects that I have denied to Italy any 
spwimen of true Gothic, and yet that Milan is one of the most 
impressive Gothic intcnors in existence Thu mavbe true as to 
geMtal efleet , but the detail of Milan u wretcbcfl , and it u byr 
detail that punty of arehitectnral rtyle is chiefly to be judged 
H Hiaihcoib SrATHAM. 


(1) Mr Statham objecU to Perrot and Chipiex’ work, on 
pnmiuve Greece being cited for proof of the denvatioo of the 
Greek entaUature from a wooden origin 
It seems to me that in thu matter poieibly the mam diflerence 
between Mr Statham and the reviewer lies in the meaning to 
be attached to the word prttf Abeohite mathematieal pto« u 
seldom to be looked for m arehieologieal w hutoncal desenp- 
Uoiu, and we must be often contented with a snffielently bl^ 
probability Taking the word m that aenee, it feems to me fttat 
the euele in which Perrot and Chipiea are to argue, cannot 
be made to re enter into itself 

Mr Statham allows that the Greek entobiatnic "appean to 
be of timber ongm ” Vitruvius (iv cap 3) atys dutmotiy that it 
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10 The temainb of pnmitive ucbitecture m Greece — 
perticnlerly at Tiiyui— ehow that wood moit have entered 
tai]gely intoarchUectuialeonatractioni, amongst other evidcncek, 
the traces o( wooden door cases cannot be explvned teray 
Perrot and Chipiez, with whatever amount of fiinctfulncss there 
may be (and there u no doubt much which is altogether hypo 
thetical) in their restorations, do come legitimately to an ex 
nlanation of the Done guttn. both under the trlglyphs and 
oeneath the mutules, as typical of the ends of wooden pegs or 
ttenailsin timber construction which is suflRcient fir the trgu 
ment in the review in ahich then, was no intention to approve 
Perrot and Chipier restoratu ns md deductions any further than 
that 

(2) As to the second idjiction taken to the review — the rt 
mark respecting the cupola of St 1 aul s The nmark m the 
review had reference to the ibjeetion that the external outline 
of the dome was dutiiiet from the mtenul, and not 1 1 the 
ejuestion of support of the lantern but with reference to the 
latter point, alien the lantern of bt I eter s is quoted as sup 
ported by a more leeitimate c nstrurtion tluin that >f St 1 turs 
It may be asked why the eonstrudi n of St I eter a ilome 
which lb absolutely dependent fir its safety m the ir n chains 
by which it ib h loped together ib preiemble to that of St 1 aul s 
where the Imtem has a much securer and therefore n it less 
legitimate support in bir Chnstopher Wren s cone 7 

(3) One remark only c n the ibjeclion raised to the style of 
Milan Cathedral The rietail ib said tile wretrhevl fbat it 
dxA not confirm li the can n f Northern G ithic can he 
readily conceded but that the shafts if the magnificent forest of 
pillars which supp lit the interior ue wretchedly dest|,ned and 
unsuit ible to the inten led effect is not si e^ to admit 

TiIE KBVIBVIbK 


Do the Components of Compound Coloura in Nature 
follow a Law of Multiple Proportiona ’ 

This questi in put by Mr h Howard Collins in N m Rr 
<p 438) may be answerM id the negative 

In practical w irk there is no indication of such a law It ih 
found that the tao rays which trgether produce aeomponnd 
natural c dour may be in any pr iporlions when there is a mul 
nple projxirtion and in some cases there must be, it is only is 
forming part of a senes of varuUions such as ere frequently fe und 
within the limits of a single popular colour term How wide 
these proportions may be can be illustrated by companng them 
to the varying proportions of two irregular curves towards each 
other 

The examples of foliage quoted ean only be taken os repre 
senting individual instances Vanations of climate, age cultiva 
turn, and aspect alter the colour proportions of a given vanety 
of 1^ , mdeed, such variations are sometimes founa in the same 
leaf Joseph W 1 ovibonii 

Salisbury, September 23 


Iv view of the Utters, recently printed in Nature by Mr 
H H Pillsbury and Mr Herbert Spencer, it may be well to 
state that Ghevreul pubbshed on ‘ Expoa^ d un moyen de definir 
et de nommer les couleur d’apris one nifUiode precise et 
exp^mentole (Pons, 1861, oIm Mtm de fAcad xxxiii ), in 
which eloboioti charts ore given showing the colours defined 
a decimal system and in ten degrees of saturation 

Recently Prof W HoIIock, of this College, has pomted discs 
with standard colours, and determined their wave lengths with 
the spectroecope lliese dues were then used to study 6000 
samples of coloured ol^ecta, and formnte were determined for 
aome 500 named coloura These fiNonubs have been used for 
defining the names of colours in the new *' Standard OicUonary ’ 
(Funk and Wognall’s, New York) 

J McKrbn Cattbii 

Columbia College, New \ ork, September ao 


K Problgm in Thermodynamica, „ 

It may interest some of your readers to know that the 
psoblem m tbermodyiiaiBict, propounded by Mr Blass in your 
number of August has actuidly been put to the test 1 
pointed out Mr Maara letter to my brother, who u a freecing 
engmecr, and he ihowed me a cam of the ZetfuAnfi fier du 
GnmmetU JCatte Imiiutn* (Munich) for August, in which an 
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account is given of a machine on exactly ihe principle Mr 
Blass suggests, by which Herr I inde has succeeded in hquefy 
ing air It would appear therefore, that the '* theoretieal 
minimum oi temperature produced at c would be determined 
by the point if liquefaction of the gas employed , with a perfect 
unliquefublt gas it would, I suppose, ther retically, be absolute 
ler I i M \Ri T Ul\o\ 

Cambridge, September 22 


IHL m n MINERAI OA '>rs 

O UR knowledge of the spectra and other condilionint,s 
of the new mineral gases his rertived an im 
portant additic n m the communication from Drs Runge 
ind Paschc n n hich ippeared in last w tek s N ATURF The 
employment of exposures extending over seven hours 
has given a ennsiileiable extension in the number of 
lines and the bolomtlci has been called m to investigate 
lines in the mfrired better still they have employed 
wcUprietised hinds in searching for senes of lines 
Openting by chcmicil means, upon a crystal of cl6\eite 
free fron. anyothtr mineral they have obtained i pio 
duct so pure that from these senes there are no out 
standing lines \ei> gieat weight, then fore must be 
Utuhcci to their eonelusions, md there are several 
points of contact with the woik upon whieh I hive been 
cngigcd from 1 slightly difTcrcnt st md point since list 
April, when I’lof Rmisiy mide his fortunate discovery 
of itcirestnal source of helium 

I will touch upon sone of these points sinitim 
In the first place theie his never been the slightest 
doubt m my mmd that it was a question of gases and not 
of a g IS TTie spectroscopic evidence in the laboi itorj 
alone w is complete md the case was greatly strengthened 
when the behiviour of the vaiious lines in the sun and 
stirs was ilso bi ought into evidence Drs Runge and 
Poschen also dcchie that the gis given off even by 
a pure crystal of eliiveite is not simpR, but consists of 
two constituents lo the one containing the line D, 
which I discovered m 1868, the name helium remains 
the other for the pre sent, we may call ‘ g is Y J he 
chief lines of these tw o constituents ire is follow s ic c ord 
mg to Runge and 1 isc hen 

Hell n ivv \ 

5876 667b 

4713 5048 

4472 5016 

4020 4922 

J8«9 

Last May I wrote is follows* — 

“The preliminary leconnaissance suggests that the gas 
obtained from brbggcnle, by my methm, is one of com 
plex ongin 

“1 now proceed to show that the same conclusion holds 
gocxl for the gases obtained by Profs Ramsay and C live 
from cliveite 

“For this puipose, is the final measures of the lines of 
the gas as obtained from cl^eitc by Profs R imsay and 
Clive have not yet been published, 1 take those given by 
Crookes, and Clive, as observed by Thalin 
“The most definite and striking result so far obtained is 
that m the spectra of the minerals giving the yellow line 
I have so fiir examined, I have never once seen the Imes 
recorded by Crookes and Thalin m the blue This 
demonstrates that the gas obtained from certain speci 
mens of cliveite by chemical methods is vastly difierent 
from that bbtained by m> method from cert im specimens 
of brdggente, and since from the point of v lew of the 
blue lines, the spectium of the pL\ obtained from cliveue 
IS more cAnplex than that oTbroggente, the gas itself 
cannot bo more simple 

*• Even the blue Imes themselves, instead of appeanng 

1 free Roy Soc , vol I ill p i c 
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tn bloc, vary enormously in the sun, the appearances 
beinjf- 

492a (49*1 3) - 30 nmts 
4713 ( 47 « S) - ‘w>ee 

“ These are not the only fiicts which can be idduced to 
suggest that the gas from clivcite is -is complex as that from 
broggerite, but while, on the one hand, the simple nature 
of the gises obtained by Profs Ramsay and CRve, and 
by myself, must be given up, reasoning on spectroscopic 
lines, the observations I have already made on se\eral 
minerals indicate that the gases composing the mixtures 
are by no means the only ones we may hope to obUin ' 

It will be seen that the laboratory separation of D. 
fiomthe lines 5048, 5016, and iffa wm tompletc, and 
we now know th it they belong to different series 


These lines have now been differentiated by Runge and 
Paschen by a different but Mually satu&ctory method 

Nor IS this all The difference between the resulU 
obtained by Thaldn and myself seemed susceptible of 
explanation by admitting a fractional distillation, accord- 
ing to which D, and 417 came off first, and 4923, 5016, 
and 667 later on (P ig a) 

Here also I got the same result as in the difihsion 
experiment referred to by Drs Runge and Paschen 
ITiey found similarly— 

I o, bnght Mon bnshu 

Dj joto 

6678 

All these vinous hnes of evidence tend therefore to 
complexity, and there can bo little doubt from the con 
\ergence of ill these lines of work, the results of which 



1 ater on in the same month, I returned to this subject, I agree among themselves, that we are in presence of at 
ind showed that the lines it 1)4 and 447 behived in one least two distinct gases, the complete spectra of which are 
way and that at 667 behaved in another those given by Urs Runge and Paschen 

I wrote as follows* I The second point is that there is no connection what 

“ (0 In a simple gas like hydrogen, when the tension of | ever between cither of these gases and aigon Argon is 
the electric current given by an induction coil is increased, of the earth, earthy, but helium and gas X are distinctly 
by inserting first a jar, and then an air break into the I celestial, even more celestial than I thought when 1 
circuit, the effect is to increase the bnllianty and the , claimed for them last May* thedigmtyof “a new order 
bieadth of all the lines, the brilliancy and breadth being of gases of the highest importance to celestial chem 
greatest when the longest air break is used istry ’ It was supposed at first that the spectra lon- 

" (3) Contranwise, when we are dealing with a known | tamed any number of common hnes, next that there were 
compound gas, at the lowest tension we may get the two coincidences in the red between the new rases and 
complete spectrum of the compound without my trace , argon, one 1 found broke down with moderate dispersion, 
of Its constituents, and we may then, by increasing the i the other has yielded to the still greater dispersion 
tension, gradually bring in the lines of the constituents, employed by Drs Runge and Paschen , and, more than 
until, when complete dissociation is finally reached, the this, I have not found a single coincidence between argon 
sjieitrum of the compound itself disappears and any line in the spectrum of any celestial body what 



Si , _ Uugroni ihuwint the ordw in whiUi the bne^ oppear 1 1 (.peclrum when hrSegente n heated 


“ Working on these hnes, the spectrum of the spark at ever This happens, as everybody knows, also ,in the 
atmosphmc pressure, passing through the gas, or gases, case of oxygen, nitrogen, chlonne, add the like 
distillM from brflggehte^ has been studied with reference The third point is as follows So for I have worked 
^ (hydrogen), 667, and 447 upon some eighty minerals, and I have fhund the 

The first result IS that all the lines do not vary equally, yellow line in sixteen, among the lines whidi I have 
as they should do if we were dealing with a simple gas already reported to the Royu Society are included all 
**The second result is that at the lowest tension 067 is the stronger ones in the vanous senes determined by the 
relatively more bnlliant than the other hnes , on increas German physicists, but I can now add that in the region 
ing the tension, L and Dj considerably increase their over which my work has extended, there is scarcely a 
bnlliancy, 667 relatively and absolutely becoming more single line in their series which I have not either seen or 
feeble, while 447, seen easily as a narrow hne at low photographed in the spectrum of some celestial body or 
tension, is almost broadened out into invisibility as the another The following tables will show the results I 
tension is increased in some of the tubesj^or is greatly have already obtained with all the six senes of hnes 
bnghtened as well as broadened in others (Fig i) indicated by Drs Runge and Paschen 

* Roy Soc vol Uiu p 193 l Roy Sac vM hru p 117 
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a764 . 


2764 

*677/ 

S«76 

4026 

38*0 

3705^ 

3634' 

3587 

3SSS 

3313 


3479 

3472 

3466 

3461. 
7066 
47«3 
4121 
3868 
3777^ 
3652 '1 


3S37 ' . 
35«7 I 

3503 
3491 
3482 J 


5016 

3965 

sai 

3355 


3785* 

7282 

5048 


C 100 
C too 
C 25 


Surer Nebula. 


BelUtni 
Bellatnz 
N III 7 ' 


In the tables, under “Sun,” C, followed by a number, 
indicates the frequency as given by Young , E indicates 
the Imes photographed during theeclipse 189^ Under 

“star or nebula” the references are to the tables given 
in my memoir on the nebula of Onon {Phil Tram voU 
clxxxvi (1895), p. 86 r/rw N «» Nebula of Orion) 
Hydrogen, helium, ana gas X are thus proved to be 
those elements wrhich are, we may say, completely repre- 
sented in the hottest stors and in the hottest part of the 
sun that we can get at Here then, in 1895, we have 
abundant confirmation of the views I put forward in 1868 
as to the close connection between heuum and hydrogen. 

J Norman Lockyer. 


RESEARCH IN ZOOLOGY AT OXPORD^ 
'T'HE second \olume of the Linacre Reports, which has 
lately been printed, shows that the zoological 
laboratory at Oxford continues to be a source of pro- 
duction of many interesting and valuable contributions 
to knowledge. 

In the course of a little more than one year the 
collea^es and pupils of Prof Lankester have published 
a number of memoirs and essays, which, when collected 
together, form a bulky octavo volume, illustrated by 
numerous lithographs and woodcuts 

There is, as might be expected, considerable range m the 
interest and importance of the several items composing 
the volume, but not one of them could have been omitted 
without lessening its value to the zoologist At least four 
of the memoirs are of such importance that they may be 
considered to be standard worics to which reference must 
be frequently made in future by naturalists of all nation- 
alities. Of these, jierhaps, tbc most important is Prof 
Poulton’s memoir on the structure dl the^r and bill of 
the duck billed Platypus, which contains not only an 
excellent account of certain histological features of this 
rare animal, but some extremely suggestive remarks, 
derived from this research, on the relations of hairs and 
scales 

Dr Denham’s beautifully illustrated essay on the brain 
of the interesting Chin^nzee “ bally,” which recently 
lived and died m the Zoological Gardens in London, 
forms an important chapter m “ Man’s place in Nature " 
The careful comparison which Dr Denham gives of the 
laig^e and valuable senes of anthropoid and human brains 
wUch he has examined, makes this memoir one of special 
interest and importance. 

Mr Bourne’s monograph on the post embryonic 
development of Fungia gives us, at last, detailed informa- 
tion and good dlustrauons of a subject which has long 
interested zoologists 

The descnption of Prof Lankesteris collection of the 
species of Amphioxus and the genera albed to 1^ which 
has been carefully and ably written by Miss Kirkaldy, 
forms a memoir which will be welcomed heartily by 
zoologists in all civilised countries. 

The other contnbutions to this volume are of less 
importance, perhaps, than those referred to above, but 
they are aU useful additions to our knowledge of rrurny 
sndely separated branches of zoology, and being carefully 
written, and the result of work done under excellent 
advice and guidance, cannot be neglected by those who 
are specially mterested m the branches « zoology of 
which they treat 

With sudi a volume of good useful work Lefore us, it 
IS truly lamentaUe to read in Prof Lankesteris editorial 
prefece of the general indifference prevailing in the 
governing bodies of the Oxfbid collies towards the 
progress of«atural knowledge. The University of Oxford 
and the colleges wither are the possessors of very large 
endowments for the cultnmtion of learning in all its 
branches. $6 umversity m the empire is so fortunately 
I “ Th« I jaacte lUpofts." VoL IL 
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situated, as regards funds as Oxford is at the present day, 
and yet the just tl urns of the most pnKressive sciences 

r i her vast resources are persistently neglected, and 
remains in the position of i folluiscr rather than a 
leader in most of the scientific movements of the day 
rhe efforts that Prof I ankester has so sucressfully 
made to stimulate his pupils to investigate natural things 
have been mode in spite of and not as they should have 
been with the warm support and sympathy of the collegiate 
systems that prevail in Oxford 

During the past tin years only four fellowships have 
been awirded to young roologists of promise by the 
Oxford colleges The recipients of this support have 
e ic h produced valuable work which his leflectcd great 
Cl edit upon themselves ind the enlightened action of the 
(ollcges to whith they liclong Not one of them has 
joined the ranks of the idle fellows which ibound in the 
old universities of this ountry The experiment e innot 
theiefore besiidtibe ifiiluie It is is t f ict the most 
conspicuous success of iny of the college enterprises of 
the piesent diy Wh) thin it in ly be iskid have not 
othir colleges followid the example thit has been set^* 
The answer to this question is to be found in the fact 
th It in ( onseiiuenee of th< iinfortun iti < ompetition that 
exists between colleges to swill the tanks of their 
undeigiaduatcs the in i me of the endowments is frittered 
iw ly in the salaries of the heads the stew irds the 
bursirs md the tutus of the ptssmen Whether the 
time will soon come when i ridieil ilteration will be 
made m the idministratnn of the college endowments 
It IS difficult to St) hut there ran be no doubt that 
the piisent stite of lifurs as legirds the support of 
naturil science m Oxfoid is little short of scandalous 
ind should < ill for the serious ittention of men of 
influen e who h ive hi r interests at heart 

Prof I ankester is 1 1 be congratulated on the efforts he 
his pi I son illy made is shown by the two volumes of 
Ihc I m icrc Repoits to stimulate research in his own 
branch of science at Oxford and it is to be most sincerely 
hoped that in i little while his enteipnse will meet with 
the recognition from the colleges that it deserves 

SvtiNi-v I Hickson 


DhhP SOUSlitWG IN FHh PALIbJC 
A DI I PI R spot in the ocean than any yet known h is 
been recently found by H M surveying ship 
Pen^Hin Unfortunately the observation was not com 

? letc as a fault in the wiie caused it to break when 4900 
ithoms had run out without bottom having been 
reached 

Commander Balfour reports that this occurred in lat 
'•3 40 S , long 10 W about 60 miles north of a 
sounding of 4438 fathoms obtained by Captain Aldnch 
in 1888 A previous ittcmpt to reach bottom had been 
foiled by a similar accident to the wire when 4300 fathoms 
had passed out and the nsing wind and sea prevented 
any further attempt at the time As the deepest cast 
hitherto obtained is one of 4655 fathoms near Japan, it 
IS at any rate certain that the depth at the position named 
IS at least 345 fathoms greater 
It IS hoped that before long a more successful attempt 
to find the actual depth will be made 
September 38 W J L Wharton 


LOUIh PASTEUR 

Saturday afternoon, M Pasteur died at Garches, 
^ near St Cloud, where he had gone for the summer 
in order to be near Pans, and at the same time to be 
near the large establishment for the preparation of 
antitoxic serum 

In 1868, I^uteur suffered from an attack of paralysis, 
the result apparently of a cerebral hamionrhage , but 
although traces of this paralysis remained, he enjoyed , 
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fairly good health until 1887, when he developed symp 
toms of heirt ind kidney disease, probably a recru 
descence of the diseases issociated with ins earlier 
paralysis Foui years ago he suffered from influenza, 
which appears to have left further weakness of the heart 
Last winter he was unable to dp any work and in fact 
was confined to bed for several months but when 
summer came he was able to go to his country house at 
Villencuve ILtang, near bt Cloud, where he remained 
in comparatively good heilth, though easily fatigued, 
until about three weeks ago, when he seems to have felt 
th It the end was approaching It is stated th it about 
three weeks ago he kissed his giandchildren fondly and 
pressed e leh for some time to his breast sobbing as he 
did so On Iieing isked what was the matter, he said 
The matter s that I must so soon leave them He 
appeared to be no worse at this time but about a week 
liter symptoms of ui imi i liegan to develop he berime 
comatose ind on Wednesday last the ui emic poisoning 
became more marked and by hiidiy it was evident th it 
there < ould he only one termination to the illness 

In 1891 (N Ml Rf March '>6) we gave a sketch of his 
life from the pen of Sir J imes P iget s init ft aturi s of 
which ni ly now be repeated Louis 1 asteur was born 
on Dcccnilier .7 182-’ at Dolt in the Jui i where liis 
father an old soldier who hid been decorated on the 
held of battle worked hard as a tanner hither and 
inothei like stem to hive been eimest thoughttul 
people wh jse one ambition seems to h ive been to make 
a man of then son 

In 18 5 they removed to \rbois and as soon as he 
was old enough to be idmittcd as a day boy Pasteur 
began his studies in the Conimun il ( ollege, and then 
after the hrst >eu or two he worked hard and gamed 
distinct on He then in turn studied for a yeir at 
the college of Ucxui(,on ind U the 1 cole N 01 male 
He w is oily f lurteen when he first applied for admission 
but It w IS nol until he liad studied foi i year th it he 
went in for the examination and in 184^ it is reeoided 
that he was fourth on the list of successful competitors 
At i very eirly penod he devoted special attention to 
chemistiy under Dirlay it Besangon and then under 
Dumas at the Sorbonne, and Balard it the Ecolc 
Nonnale Heie too, in the Eiole Norm lie he com 
mcnced ihit study of molecular physics especially 
m relition to the formation of crystals which led up 
to his now classical investigation on the isomenc 
crystals of the tartrates and paratartrates of soda 
and immonia In 1847 he took his degree of Doetoi 
of Science ifter which he was appointed Vssistant and 
then Professor of Chemical Physics in the Univcisity 
of Strissbuig In 1854 he w is appointed Dean of the 
h acuity of Sciences at Lille where he spent three years 
m oiganising the new school and commenced those 
expenments on fermentation which seemed to follow 
naturally on his researches on the tartanc acids He 
found that certain processes of fermentation wrere set up 
by distinct micro organisms, under the action of which 
organic salts and even inorganic substances were broken 
down, and others were formed m their place Three 
years later he was appointed Director of Studies in the 
Ecole Normale in Pans, whii h office he retained until 
1867 Dunng this same penod he was Professor, first of 
eulogy, then of Physics, and latterly of Chemistry m the 
Ecole des Beaux Arts He also held the position of 
Professor of Chemistry at the Sorbonne 
As early as 1856, bmore his recall to Pans, the Royal 
Society of London awarded to hun the Kumford Medal 
for his researches on the polansation of light In 
186^ he was made a forei^ member of the Royal 
Soaety, and in 1874 the Copley Medal was mvren to him 
It IB mteresting to note m connection with his recent 
action as regards the Order offered to him by the 
Emperor William, that, dunng the bitterness caused by 
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the war, M Pisteur sent back the Diploma of Doctor 
t,nen to him b> the University of Bonn in 1868 and 
subse<{uently teccived a messige from the students call 
inj, him an impostor and i quack In 1881 Pasteur 
was elected a member of the French Academy sue 
ceedin), to the scat of M Littre About the some time 
he was made an honorary Dortoi of Science of the 
University of Ovford In 1887 he was appointed per 
pctual secretar) of the Academy of Sciences but in 
1889 owing to the &ilure of his health he was compelled 
to hand over the duties of this position to M Bcrtholet 
At the tonclusion of his icseirchcs on ciystils and 
v\ me fermentat on 1 astcur commenced an inquiry into 
the diseases of the silkworm tnd in no invcstit^ ttion 
that he undertook were his method ind thoroughness 
more fully exemplihcd than in this When he com 
menced his inquiry he had never even seen 1 
silkworm but for four >pars he spent sevei^ months 
of each ycai m tracing the germs of the pebnne disease 
thiough the various stages of development of the worm 
egg larva chrysalis and moth He found what he 
described as corpuscles which he indicited were 
the contagious elements of the disease These were 
taken up from the niulberiy leaves on which they 
hid been previously deposited bj diseased moths 
some of the worms died but otheis went on to the 
rhr) sails and even to the moth stage still aficcted by 
these corpuscles ind the eggs laid by these moths 
w ere also found to contain them He vv is tonv meed that 
the only wiy was to brted from moths not affected bv 
the disease and ‘ to this end he invented the plan which 
has lieen iiniversally adopted and has restored a source 
of wealth to the silk disti lets each female moth when 
leadv to hy eggs is placed on i scpaiatc piece of linen 
on which It may 1 iv them all after it his laid them and 
has died it is cliieci and then pounded in w uer and the 
w atei IS then tvamined mu mscopically If ‘ corpuscles 
aie found in it the whole of the eggs of this moth and the 
linen on which tlic) are liid iie burnt if no cor 
puscles are found the eggs are kept to be in due time 
h Itched and yield healthy silkworms 

1 asteurs experiments on fermentation began to have a 
moie direct beiring on disease when Sir Joseph {asUi 
applying the principles to the changes that occur m 
wounds was able by his mtiseptic practice to exclude 
putrefactive and septic germs from wounds and so to 
prevent those terrible sequel v which were the terror of 
surgeons of thepist gcneiation 

I hen came Pasteur s great work in bacteriology bis 
attenuation of the anthr ix bacillus and of either pathogenic 
oig tnispis by which he procured a vaccinating virus, cap 
able of producing a mild form of the disease is a result of 
this attack vaccinated animals were protected against the 
attacks of the non attenuated organism This was first 
proved in connection with fowl cholera, then in connecticm 
with swine er> sipelas but the most important application 
at that time was in connection w ith anthrax His work on 
hydrophobia is still fresh m the minds of all Pasteur’s 
work does not end with his death He bad collected m the 
Institut Pasteur, which was raised as a memorial to his 
life s work, a band of able and well tiamed investigators, 
who are imbued with the spint that animated his mind 
and soul -men who under his advice and encouragement 
are working out the details of the great works that he 
initiated, who are endowed with some of his great mental 
power, and who have been fully trained under hii eyem the 
methods of direct experiment and accurate observation 
men who have been taiwht by him “ n avancez nen qui 
ne puisse 8tre prouvd d^une facon simple et decisive, 
a rule always practised by himself 
Fiance may well ofler a pnbhc funeral Louis Pasteur 
was one of her noblest sons— on honoured one during 
his life, and deeply lamented now that he is dead 
In Pasteur not Only has Fiance lost the greatest Frendi 
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man but the w orld has lost one of its greatest benefectors, 
not only of this age but of all time Letters and tele 
grams of condolence have been sent by men of hgbt and 
le iding in man> n itions and they indicate the sorrow felt 
unto the ends of the earth No greater testimony than 
this eoold be given of the esteem in which the memory of 
the great investigator IS held The blessings which the 
human rice owes to I asteur hive been recognised for 
some time, and now that the mind which gave them 
birth IS at rest one great outburst of gnef arises The 
expression of sorrow m F ranee is full and sincere At the 
funer.1l whieh IS irr inged to take place next S iturday the 
1 resident of the Republic will be present and other 
lepresentativcs of the French Government together 
with a multitude of fello v worki rs and fr ends who revere 
Pisteur s memory The funeial procession will fiist pro 
cccd to Notre Dame where a solemn requiem will be 
chanted in presence >f the Archbishop of Pans Ihe 
body will afteruarcls be placed in one of the vaults of the 
cithedril until the rclebritinn of the Centenary of the 
Institute of Frinre n three weeks time when it will be 
removed to its final lesling pi ire It has been arranged 
that the body of the gieat investigator shill be fin illy 
interred at the Institute wh ch lie irs his name and which 
will form a fitting m mument to him T he representa 
tivcs of sell me who will be isscnibled m Pans for the 
Centenary will aitompiny the transfer of the mortal 
remains of their foicmost fellow woiker so that while 
the) unite to celehriii the foundation of the Institute of 
Franit th«> will join together m sorrow for the deep 
loss which SI entc has ust lined 

NOTE'i 

llll eleventh Intemvti lal t e detic Conference was peiel 
at llerlm on I lesdiy Ke^ resentatives weie present from 
Austna Uelgiim Franc Italy Jajan Norway Servia Sp«i 
Sweden Switrerland and the United States Ihc proceed 
mgs were opene 11 j Dr B sse the I russian Minister of I ublic 
Fducalion 

A NKW mete r 1 gic I 1 ervUorj is reported to hive been 
ipened on the Brocken m the Hare Mountains on Tuesday 
Ilie observati ns 1 1 line 1 there will be uscf il f r discussion m 
connection with th se made at the cl servatory on Ben Nevis 

Sia Daviii Sai iMOss hvs smnged for on exhibiti n of 
horseless carnages n luesday Del iber 15 at the Tunbridge 
Wells Agncultural Sh w t nun 1 wliiih has been lent t him 
for the cccasion The carnages will enter the nng at three 
o clock pm The entraice money received will be used for 
prizes t lx. awarled at the show of Ihi lunbndge Well# and 
South Lastcro Counties Agncultural Society next year for the 
best horseless camogis intended to be used f r agncultural, 
trade and pnvate parp ses Invitation tickets f >r the exhibi 
tion may Fx. secured m rder of apphcation by Felt ws and 
Members of the foUowmg Institutions sending an aldressed 
envelope to one of the Secretanes — the Institution of Cml 
Engineeni the Institute < f > lectneal Kngmeers the Insutute of 
Mechanical Fngineers the Riyal College of Physunans and the 
Royal College of Surgeons 

Thb Medical Schools attached to Louden and provmcial 
hospitals commenced a new session on Tuesday with the 
custimaiy introductory addresses. Prof J R Bradford at 
Uraversi^ Cidlege, discussed the positions oceupied by biology 
anatomy, and physiology in the medical cumculum Dr A F 
Laone uMr^esed the students at St Mazy’s Hospital on the 
' medical ptofestton and unhealthy trades At the London Hos 
pital, Dr J Ht^hhogs Jackson urss pnsented with his portrait 
and a puce of^pbte, m recognition of hie great services to the 
London Hosp^ and Medteal Cdtege, of his distinguished 
poaticfi m the profession, and of the advance he has effected in 
medieat scieaM b) his laborious investigations and profouml 
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innghtfinto th« ducMM of the nervous system The presenbi 
lion was made by Sir James Paget, who also presented the 
] rues to the students Mr G D Pollock advised the students 
It St George s Hospital as to their methods and aims of work 
A valuable address on the more important developments of 
modem medicine, especially m the department of bactenology, 
wok given at Westminster Hospital by Dc b M Copemon 
Dr W J Mickle discoursed on psychological mediane at 
Middlesex Hospilal and Dr G DAthread a paper at Guys 
Hoaiatal on “Our Profession, our Patients, our PuUie and our 
1 ress. * The mtroductory address to the students of the Ixmdon 
School of Mediane for Women was given by Miss Ellaby 

Til a annual exhibiuon of natural saentific speamens of the 
South London Natural History Society will be held at the St 
Martms Town Hall, Charuig Crew, on the evening of 
Oetober 17 

AloaraAii bust m bronze of the late Dr Robert Brown, 
the botanist, has been presented to the Montrose Town Couned ^ 
by Miss Paton, a kinswoman of the botanist , it has been placed ; 
in a niche m the house where Dr Brown was bom m 1773 

Thk Lamtl announces that a snhacnpbon has been opened m ; 
Bnstid to provide for the purchase and retention m that aty of 
the celebrated collection of relies belonging to Jenner m con 
nection with hu mtroduction of vacanation The colleeUoi) u 
at present the property of Mr Frederick Nockler, of Wotton 
unto Edge, and was exhibited by him at the Bristol Exhibition 
m 1893, and smee then in London, at each of which places it 
attracted a considerable amount of attention 

Was any record obtained of an earthquake in England on 
September 13 ? A correspondent informs us that at la 35 a m 
on that day, four slight but very distinct shocks were felt two 
miles north west of Southampton The shocks caused the 
room to shake, and a deep grinding noise was heard , th^ 
ocenned a few seconds after each other, but the mterval between 
the third and fourth was a little longer than that between the 
previotts tremoRi The last shock appears to have been the 
mostmtense 

On Saturday, September 14, the cereuKmy of tweaking 
the sod preparatory to the erection of the new bodding 
of the Brooklyn Insutute, was performed m that aty The 
estimated cost of the new biding is several miUioos of 
dollars, as its pragectors intend it to be one of the finest and 
most complete of its kind erected Ihe Institute, which 
has a membership approaching 4000 has never yet had a 
suitable home and it M confidently antKipated that nqnd strides 
in membership and usefolnea will be made when the present 
sdiemehas been earned to a conclusion 

We much regret to have to record the death, feofn faqunes 
received whilst nding hw bicycle, of Prof C V Rd^, of 
Washmgton Prof Riley, who was fifty two years old and a 
native of England, died on September 14. He was for many 
yean State entomolagist of Missonn, and from 1878 till 1894 was 
frovemment entomologist of the United Sutes, and as such 4 >d 
voy asHch in devising and applying means to destroy noxious 
insects. His successful experiment in checking the ravages of 
the white scale in Califiwnia, a few yean ago, by introducing the 
parasitic lady bug, Vtdaba canhiutlu, was among the most 
brilliant triumphs of economic entomology Prof Riley baa 
written and published much He was one of the onginal Fellows 
of the American Association for the Advancement of Science, 
and President of the Zoological Section in 1888, when he 
debvered an address on the causes of variation m organic forms. 

AuiHOEiTiiS have difiered much as to the character of 
crystallised hcomine Gmelin Kraut s Hand book describes the 
solid substance as steel grey and similar to iodine, whereas 
Schutzenberger says “ sobd bromine is a crystalline, brown red 
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mass, and not grey blue, as it u often described ” The Zttt 
tekr^ jUr AMtrgamutht Cktmu (x. i and a) gives a short ac 
count of Its preparation by Henryk Aretowski by a new method 
A very concentrated solntum of bronune in carbon bianlphide 
when cooled to - 90*, deposits the halogen in the crystalline form 
and ftee from the solvent When thus obtamed, bromine forms 
a mass of fine needles of some milbmetret length, winch have a 
fine dark carmine red colour like that of chronuum tnoxide 
! Solid bromine obtained in mass, has a crystaUme fracture, and 
' has lui well defined metallic lustre like lodme , at the best it has 
a dull black metallic appearance 
The boiling point and the critical temperature of hydrogen, 
concerning which Prof K Olszewski made a preliminary state 
ment m Natueb some little time ago, have smee been determmed 
by him with every precaution against error, with the result that 
hu first estimate is proved to have been very near the truth In 
the current number of IVutUmamt AnnaUn the process u 
described m detail The “expansion method,’ which had 
already been successfully employed to determme the critical 
pressure was again utilised the cnbcal temperature being the 
temperature at which liqnul hydrogen, when slowly released from 
pnssnre, first boils up, and the boding pomt being the tempera 
tare attained when the pressure is redu^ to that of one atmo 
iqibere The chief difficulty was, as usual, that of determining 
t^ temperature accurately Prof Olszewski su c ceeded here by 
using a cod of thin platinum wire immersed m the hydrogen, 
whose varying resutance indicated the amount by which it was 
coded Thu cml was placed m a cast iron cylinder mto 
which hydrogen was conducted from a reservoir under 180 
atmosidieies pressure The cast iron cyhnto could be bron^t 
down to a temperature of - aio* C , not &r from the absolute 
roro, by means of liquid oxygen But the entical temperature 
of hydrogen was found to be still lower viz. - 334 5* C , and had 
to befbundbyextiapoktion The boding pomt was - 343 5* C , 
or -•4 o6 3‘1> 

In a report on the Coosa coal field, puUished by the Geo 
logical Survey of Alabama, Mr A M Gibson desenbes some 
remarkable effects of thegreat “ cloud bunts’ which devastated 
that region in 1873, and are still conspicuous after a lapse of 
over twenty years Clean cut channels, m one case sixty feet 
wide and thrro or four feet deep, are described m extending 
down the mountam sides. were formed by the direct 

force of the downpour of water, and alcmg them were earned 
great masses of rock — one weighing a hundred tons— earth, 
trees, &c , which formed moraine bke masses at the base, or 
were scattered fer over the lower ground 

VoL. VI of the new series of Reports of the Geological Survey 
of Canada baa recently been published, and contains the annual 
reports for the years 1893 1893, two special preliminaiy 

reports on particular districts (namely, parts of Ontario and 
Nova Scotia), and chemical and mmnig reports illustrated by 
numerous statistical diagrams Among the matters of general 
mterest, sre may note the results of Mr Low’s exploration of 
Labrador He finds that the interior of Labrador u well 
wooded, instead of bang a treeless wilderness as generally 
supposed, and finds evidence that the continental ice cap took 
Its nse m the mtenor of that country In the chemical report, 
Mr G C Hofimaim records a remarkable mineralogleal dis 
covery In the kaoliiiised perthite from a pegmatite vem are 
found spherules of metalbe rron, mostly mtote but at trmes 
meaaurmg as much as a millimetre m tometer, tad having a 
sdiccoos nucleus. Mr Hdfinann refers to similar sphonles 
'described by him some years ago ( 7 >imr Xty Stc C snss fe 
voL vBi see m p 39), on the surfimes of a ^psutartUt and 
cottsders that the explaiiation suggested m that csss implies here 
agsin— that the iron has been reduced firom limcmte by the action 
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The Canadian Geologieal Survey haa publiihed the second 
part of Tol iu of lU monographi on “Fatoowic Fosula,” 
in which Mr Whiteavea detenbei and dguret foarili— chie^ 
Gastropoda and Brachiopods — ^from the Gntlph and Hudson 
River formations 

We have received from Mr J H Knowles, of Lavender 
Hill, S W , a catalofpie of various books of science which he 
has for side Many interesting and valuable works on Omith 
ology. Botany Astronomy, and other sciences are included 

Messes Jaerold and Sons have just published an abridged 
edition of * The Ofhcial Guide to the Norwich Castle Museum 
at the small pnce of sixpence The chief author of the book u 
Mr T Southwell, who has produced a work that should be m 
the hands of all visitors to the museum which it so well describes. 
The httle work is admirably compded and is illustrated by 
numerous figures in the text 

The valuable series of reprints now being published by Mr 
Engelmann of Leipsig under the title of Ostsvold s “ Klaisiker 
der Fxokten Wissenschaften has recently had four more volumes 
added to it These numbered 63 to 66, contam respecuvelythe 
following papers — ‘/urEntdeckungdesElektromsgnetismns, 
by H C Oersted and T J Seebeck , “ Ober die Vierfoch 
Penodischen hunctioiien Zweier Vanabeln, * by C G J 
Tacobi “Abhoitdlung ueber die Functunen 7weier Vonabler 
nut vier Penoden by G Rosenhom , and “ Die Anfknge des 
NotOrlichen Systemes der Chemischen Elemente, by J W 
Doeberemer and Max Pettenkofer 

We have received part 1 vol vi of the TVatuacittut of the 
N irfolk and Norwich Naturalists Society by which it appears 
that the Society has just completed its twenty sixth year, and to 
be financully m a prosperous condition , now numbeniig 375 
members, amongst whom we recognise many well known names 
The prewdentud address, by Dr Plowright, was mainly devoted 
to the cmunderation of some obscure pomts m the life history and 
development of the vanous forms of Piuctmm, which he showed 
hod by no means been worked out, and indicated the direction 
in which further investigations should be pursued Amcmgst 
the papers read before the Society, and publidied m thmr TVawr 
aetmu, is a very interesting one on “ Neohthic Mon in Thetford 
Distnet, with illustrations of the vanous types of flint imple 
ments found in the nver gravels of that neighbourhood The 
usual “Report on the Herring Fishery of Yarmouth and 
Lowestoft IS also published, which having been continued 
for ftiurteen consecutive years, in the absence of trustworthy 
stotisbes on the sulqect elsinvlieie, should be pnsiesied of value , 
and the same may be said of the very foil meteorological notes 
by Mr A. W Preston A chatty pqier cm “ Old tune Yarmouth 
Naturalists, by Mr i Dsnl^ Palmer, should also be men 
tioned as giving some partKalars of the more noticeable of the 
old tune naturalists, for which that omithologically nch section 
of the east coast has alarays been remarkable Thm ore fifteen 
published papers m all, each of which qieaks well for the 
vitobty and usefolness of the Society 

The addi t io n s to the Zoological Society’s Gardens duni% 
the past areek uiclnde two Bonnet Monkeys {Mtuattu 
tmtem, 9 9 ) from India, presented respectively by Mr 
Thomas Mackcnne and Messrs Davies and Sons, a Chim 
pansee [AnihrtfofUksctu i) from West Africa, 

presented by Obtain G C Denton , a Pipng Guan {PipUt 
cummmtu) from Uruguay, presented Iqr P du Pr6 Gren 
foil t four Green Lisards (Ijutrta vtruht), three Wall Liiaids 
{LattHm mttrmJlu), European, presented by Mr C W 
Tythssidge, two Laughing Kingfishers {DattU gtgcuO**) from 
Austnlia, deposited, a Common Seal {JPk»c» m/mAim] from 
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lUcTURN 01 Faye s Comet — Atelmram from Kiel, received 


_ tht north western part o. 

Aquanus crossing the menduui a little before 9pm At the 
time of observation it was noted os “ feeble 

FlEMBNIS AND Fl ItBMBEIS OS COMET a, I895 (SWIS l) — 
Dr Berbench has computed the following new elements of 
Swifts omet from obwrvations made at Mount Hamilton, 
Ai^t 31 Nice, August 31 and Stmssburg September i6 
liiese elements reiwesent the comets ortet with a greater 
denee of accuracy than those previously deduced, and the 
ephemens determined from them closely represents observaboru 
mode at Pons In continuation of the ephemens given m 
Nature of September 5 we prmt the following, from SdtniHrgk 
Ctrtular No 46 — 

T = 189s Aug 30, 88480 dr T Btrhn 

IT - a = 1^7 47 7 8) M = S03 654 

8 = 170 16 17 31 1895 o lug a m o 565835 

t m a 59 24 pj logy a O II3680 

9 a 40 32 17 6 Period a 7 059 years 

r pAtmtru f»r Berhn Midmght 


I 34 41 
1 25 9 
I 25 31 

1 36 19 
I 36 31 
X 36 42 
I 26 53 

I 37 5 

1 37 19 
I »7 3S 
« *7 53 


*spp 

+4 3*9 
4 339 
4 153 
+4 7 I 
+3 59 5 
3 5*5 
3 46 a 
3 406 
3 358 
3 3> 9 
3 *9 0 
3 s?-** 
3 >5 9 
+3 *5 7 


o 39 


It will be noticed that the comet is diminishing m brightness, 
and on October I3 will only be half the brightness at the time of 
discovery, August 30 

y ViEbiNis —Of the many double star orbits which have 
recently been computed by Dr See, of Chicago, none presents 
more features of interest than that of y Virguus This fiunous 
double star has been very persistently obsoved since its dis- 
covery m 1718, but none of the orbits previoasly determined ore 
consutent with the most recent obserndioas Induding some 
of hu own measures. Dr See finds the following dements 
(Aftrvmmual fotimalt No 35a) — 

Pa 19a o years 8 a 50 4 

Ta 183653 „ . a 31-0 

€ = O 8974 „ X a 370 O 

o = 3 989 If a 1 8557 

Apparent orbit 

Length of major axis a 6 834 
, minor axis a 3 530 
Angle of major axis a 140' 4 
, ,, periastron a 4 

Distance of star fifw centre a 3 062 
A companion of computed and observed places shows, 
according to Dr See that these elements ore probably the most 
exact yet fisund for any binaiy iter It uoU be seen from the 
figures given that the Ime of nodes coincides with the minor 
oxu of tne real dlipse which u also the minor axis of its proiec- 
tirm , and, owing to the small inclmotum, the apparent ellipse 
IS only rii^tly less eccentric than the real eUipse, so that the 
foa ett the two eUipses neariy cosneide Dr See points out that 
one of the consequences of this disporition of tne orbit is to 
make the nfovement of the radtus vector in the apparent orbit 
very little dificrent from that m the real orbit, so that y Virginis 
fiinushcs the best test we have fiv the exactness of the law of 
giavitatioii i^itellar systems “ If there is any deviation from 
tlie Kepforian la — ' *■ — ' •" '*'■ — 


n law of areas, it must be extremd^ slight There* 
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fore thL foTCL is CLirtainl) central, and if it diffcra at all from the 
law of Newton the deiiition mutt be relatively unimportant ” 
The orbit It also rein irVable for its preat eccentncity, which 
sunmset that of my known Mtllar orbit 

1 or mmy >uirs to comt thi mgulir motion will lieter^ alow, 
md Dr See draws attention to the fort that obsenationa of 
distance will be more \aluablethan anipilar measures m effecting 
a further improsement in the elements 


iin rniKi) imhRNATioNAi zoojogicai 

LONoRLSS A I ILYDEN 
■C*KOM hrst to last this Congress the Session of which 
lasted from SeplemlHr 15 to ai, wis f (toured by e\ 
cepliondly hne autumn weather, and the quaint old town of 
I^yden, where the meeting was held, us well as the island 
of Marken, the /oologual Tark at (iratiland (where ^eryx 
thntes ind gnus ire kept in free jmsturcs) the /< ological Station 
at llclder, the seilieich of Katwijk and Schet e ningen, and 
the port of Rotterdam to all of which places escursions were 
orginised, were unelei these cin umstances seen at their tery 
last 

I he ehaneter of the meeting was eminently international 
The daily bulletin although edited m Irench, contained in 
maincements cf lectures ti he held and of |iapcrsto U read in 
I nglish ind intiemnn and in the Seetions these three diffeient 
tongues often sue ret leil 1 ne another rapidly and fraternally 
On the Sundij eiening iwccctUng the officuil o|Kning there 
had lx.tn an informal mustering of the forces then elready 
issembled and 1 rof Kubaeht of Utrecht, who, as IVesident 
tif the Netherlinds Zoological Soaety gase a hearty weliome to 
those present, hinted at the inod^isal ility of tilt wing the use of 
more thin these three I ingiiigcs 
Still besidts forty Iwti rt) resent dues from ( reat Britain md 
the 1 niled Stairs sixty three frim 1 ranee and Betmum and 
twenty from Oei iiuny ind \ustrn, there were no less tnanelesen 
Russians, eight Se indinaxians, and sixty four Dutihmen in 
scnl ed as memUts whi hul to reslriel the use ef their lutise 
language to comersation among lliemsehes 

The teitil mtiiilKr < f memUrs inicnlx.d was aja, and not only 
the number but also the quality of the roologists assemi led was 
such os to mike this international gathering really a scry 
representative one wluch stned to Imng toother some of the 
veterans of the old guard, and a great number of the younger 
generation of zoologists 

A glance aloiig the list of those that weie present will show 
this U onie There we find JtU k let Cams, Th Limer, \ 
liensen, \ Metzger 1 1 bchulre, K Semon, I Spengel, 
K Airrhow, Aug Weismann K (irobben, Cn Tulin, I de 
b^lys I ongchamps, ( I Utken, H field, O C Marsh, W B 
Scott C W Stiles H Blanchard 1 Bouvier, \ Certes, A 
Milne fdwaids I I'emcr, L \aillant J Anderson, Sir W H 
flower S J Hickson, John Murray, Adam Sedgwick R B 
Sharpe, R Trimen d Arcy 1 hompson S Apathy, S Brosina 
C Imcrv, K Collett A kowalevsky, W Sehtrokevileh 
Salensky, W Blasius, N Zomff, W l^he, f A hnutt, 
Th Studer, van Wyhe Max Weber, \osinacr, Sluiter, van 
Rees, Lidth ile Jeude Kerhert Jentink, Hubrecht, Hoffnuinn, 
flock, Horst, Lverts,Buttikofer M C Uekhuyzen, L Rosenberg, 
and van Bemmelen \ery many of these read pa[m in the 
Sections, three of them (John Murray, A Milne Edwards and 
Weismann) addressed general meetings , whereas on the 
Tuesday evemng a lecture on the eunooities of bird life, 
illustrated by coloured lantern slides, was given bv Dr Bowdler 
Sharpe, of the British Museum, and was attendeii liy the young 
(jueen and the Quiin Regent 

The Committee of Organisation, to whose excellent arrange 
ments much of the success of the meeting was due, were Prof 
Hubrecht of Utrecht, Dr Jentink, Director of the Natural 
History Museum, I^eyden (President of the Congress), Dr 
lloek (SecreUry), and Dr Hoist (Treasurer) 

There were six different Sections, a new feature of which 
was the inclusion of pabeontoloCT with recent zoology There 
was no separate Paheontological^ection 
In the first Section (general zoology , geographical distribution, 
with the inclusion of fossil founos and evohition theory), Mr A 
fiedgwick, of Cambridge, gave an exposrtion of his views con 
ceming direct cdinlar continuity in the living organism In a 
Uter meeting of the same Section, Prof A^hy, of Klansen 
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burg (Hungary), dunonstraUd a senes of the most beautiful and! 
delicati munoscupical preporatiom,, which, already at an earber 
date, have led him to conclusionb very similar to those of 
Sedgwick just referred to 

Ihruf Hensen, of Kiel, gave an mteresting account of the 
Ilankton expedition. Us aims and its results 
Prof Eimcr, of Tubii 
subject of orthogenesis ai 

'■-T tlie pro ‘ 

In the sc 

vertebrates their anatomy and embryology, papers were read by 
Proft Zografl if Moscow Vaillant, O C Marsh, BUttikofer, 
Ldtkrn, I eche Semon, Hubrecht, and van Bemmelen 
The fourth, fifth and sixth Sections embraced the invertebrates, 
one of them lieing sjiceially devoted to entomology Messrs 
Warden Stiles (from the United States), Hickson, Blanchard, 
(.olo (from Tokyo), Perner, Kowalevsky, Schimkevitch, (iilson, 
Salensky, ind (ulm were among the princqul speakers in these 
£>ections 

The seetu nil meeting whieh proved to be the most attractive 
w IS the one that was held on the last day of thi meeting, when 
in the SIX ind Section temi»rarily presided over by Rudolf 
\irchow. Dr 1 Duixiis, the indefatigable naturakst, who has 
devoted the list six years to the collection of p il eontolocpcol 
specimens m Sumitra and Java, give a full uiount of the find 
mgof the remn ints of his IHthf<antkropu credits 

^e four fragments (a femur, the upper part of a skull, and 
two teelh) upon which this new species looked upon by its 
author IX an mtirnieduite stage between the anthropoids and 
m in, was loim led were Uul before the Section, together with a 
good many jiieces intended fir companson A most interesting 
discussion I II wed in which \ irchow, U C Marsh, Emd 
Rosenberg, Sii William Mower and Piof Martin took a 
prominent |>art Virchows contention was that the four 
fragments di I n t belong to the same animal He attempted to 
derive arguments from pathological anatomy, which would show 
that the osteophytic outgrowths of the femur described by 
Dubois were indieatiuns tending rithci towards the human thii* 
towards the simian origin of the femur Nevertheless, he spoke 
in a very appreciative tone telling the Section that he bad only 
wished to jnit in a point of interrogation where Dubois’ affitnna 
tions did not ajqxiar to )um to be as yet fully justified 

Prof Marsh was mclmed, on grounds derived from his vast 
ex|ienence m pali ontological excavations, to support many of 
Duhois eontlusions He liad noticed exostoses of a similar 
imture as those of Pithecanthropus in fossil animals of ouite 
different orders He pomted out the necessity of careiully 
comparing these remains with those from the Sivalik Hills 
Prof Rosenberg considering more especially the femur and 
the cranium from the point of view of the anatomist, tried to 
show that the four characteristics, by which Dubois separates 
the femur of 1 ithecanthroras from that of man, are found also 
in human femora m some few cases even all of them combined 
The skull, on the contrary, is more that of a pnmate , but he 
did not agree with Dvibras aijrament that certain pecubon 
ties of Its plainim niKktUe tended to show that the animal had 
assumed a more erect gait Very siraiUr peculuurities are 
found in the New World Cebua, which moves on all fours 
Rosenberg acknowledged, however, that the high intnnnc value 
of the fragments was in no way diminished I7 the doubts ex 
pressed by him, because the femur, even if human, would prove 
Tertiary man to have existed in Java, the ormn of man oeing 
thus pushed further back towards the earlier Tertiary period 
The results of this discusoion, though not a decisive triumph 
for Pithecanthropus aa a vabd speaes, was a unanimous 
recognition of the great importance of Dr Duboia’ researches. 

Another interesting afternoon lecture, which attracted numooux 
members of different Sections, was given by Prof W B Scott, 
of PnncctoD, and was illustrated by buitem shdes The won 
derfiil continuity of the American tertiaiy formations, the vast 
geographical scale on which they are dev^ped, and the excel, 
lent state of preservauon of thar foisils, waa specMUy insisted 
upon bkefetons of many members of the beautmiHy dontinuoue 
phylogenetic tenca srere projected on the tt 
Of the lectures held at the gem 
John Murray and Pk^ I ‘ ' 


e mmeral 
le Edward 


meetings, those of Dr 


to that of certein islands m the Pacific Ocw, and Dr. Hnnay 
gave an admirable latvey cf deep sea expicnation m general. 
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4U)d of princiiwl results In secondinc a vote of tbankv t j 
D r Murimy, Prof Milne Etiwards availed nimself >f the >ppor 
tniuty of complimenting him, m terms of the highest eulogv, on 
the compleUon of the ChaUeiigtr Reports the cost of which has 
been to liberally met by the British (losemment and the editor 
ship of which naa been in the hands of Dr Murray since the 
■death of the late Sir Wyville Th< mson 

Prof Weismann s lecture 1 1 the general meeting treated of t 
much more abstruse and compile tted subiect v« Oerminal 
Selection Under this name he introduced what he holds to be 
a supplementary hypothesis to that ol Natuml Selection, and 1 y 
which he explains the fact that useful vanations auptar to be 
jirotected from their very first ipj earance so that, when natural 
selection would require them they are indeed always then. 
The simultaneous development of liamunious sariati >ns f 
■diflerent parts of the same organism was at the same time 
elucidated on siniilar principles 

It may be notieed in passing that these theoretieal views if 
Weismann s approach very clisely to views expressed as the 
ruult of quite different senes of paleontolngiral observations 
I y W B V It and others It is ilear thit an expluiation of 
eertain (.roups f facts ii yet uantel Weismann will have to 
show that his speculations do indeed lindge this gap 

In the three general meetings other questions of international 
significame were settled In the first one presided over 1 y the 
Afinister of the Interior Mr van Ilouten, the pn/e to which 
the name of the (resent 1 m{>eror (f Russia is attvehed was 
iwuded to Dr l< T Scharff of Dublin In the second one 
of Wednesd ij September iq the e nelusions of a rep irt of M 
B uvier on the quest! n of bil lie (.raphical ref rm were unani 
mously Carrie 1 ami seven members it the C introlling ( omniis 
Sion n iminated vir Messrs S|iengel Sidney Hickson W B 
'S ott Blanchard Hoek Sehinikevitch and lauig 

An ither cimmissi >« f r the elehnite t idification of the rules 
f roolc^cal nimeneliture was ap(i(inled and consists f 
Messrs Blanch ird Victor Cams Tentink Selater andWarlell 
Miles 

In the final meeting Sir William 1 lower was nominated to the 
jiresidency of the next /ooljgical Congress, in 1898 Upon the 
proposition of the I resident of the C ingress, in the name if the 
Committee of Organisati in it was decided to meet m I ngland 
the exact place of meeting I eing left to the considerati in f the 
(lermanenl Bureau 

During the C ngress as has alrealy been anniunced in 
Nasuki three of its most eminent members— Messrs Weis 
mann, Milne Edwards, and Sir Wra blower — received the 
honoraiy degree of Doctor in Science (Section of / jology and 
Botany) from the Senate of the Utrecht University, upon the 
propo^ of the baculty of Aatural Philosophy 

On Saturday the meeting cl ised and the memliers united 
in a farewell banquet in the concert hall, where the Minister if 
the Intenoi was again present 

On Sunday, the sand, the Amsterdam ifoological Society 
Natura Arttt Magutra invited the members to a luncheon party 
ind to a visit to its well known gardens and aquanum 
After thu the memliers of the Congress defimtely separated 
There is not one of them who has not extended the ciiele of his 
personal acquaintance amongst his fellow workers m the field of 
■xoology And this extension of the feelings of international 
scientinc fraternity is one of the great advantages of these ersmo 
(xihtan gatherings 


rHE IN I ERNA7 lONAI CONGRESS OF 
PNySIOJOOISTi) AT BERN 


l^OMDAV, September 9 Presidents, Frofr Chauveauand 
Bowditch Dr Boruttau (OottinM) demonstrated on 
a nlatinum wire contained in a glass tubefilM with 6 per cent 
salt sohiuon, electrical changes 'negative vanation), analogous to 
thooe occurring upon stimulation of a nerve tmnk The 
negatave vanatkm occurred not only upon electneal, but also 
upon chenucal and mechanical stimuktion of the Wire The 
apparatus used for the purpose were a Hermann's repeating 
rneotome and a Thomson’s g^vanometer 
Proft Ewald and Ooltr (btiassburg) showed a dog from 
which they had removed, at three successive stages, large 
portioas of the spinal cord In all 158 mm had been removed, 
this involved all the quiul ooid below the middle dorsal region, 
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inclusive of the caudx equina The dog hod already survived 
the last ofieration two years The condition was as follows — 
(i) Pntire muscular degeucration of hind bmbs, and back 
muscles below mid dorsal region , (2) evacuation of Pices, 
and sphincter xm ext normal (3} large quantities of unne 
collected m bladder, but were eventually evacuated, (4) 
vascular tone normal Aiuniil gave birth to young ones since 
Ust ufieration, and xuekled them normally 
Prof lano (blorcnce) showed a special a)i{)aratus by which 
he could measure exactly motor reaction time He worked on 
the dt g and found that it was 33 6 sec for antenor paw, ay 33 for 
(losferior After removal of parts >f cortical layer of frontal and 
■xxipital lolios this rcaclim limi was dimmished u[]on stimula 
tion of same rciions it was increased I rom this the author 
cjncliided that the corticil cells especially of the frontal region, 
exert a constant inhibitory action on the spinal ewd 

Pnf laingley (C ami M(lge) gave a iltra vnstrati in n (l) the 
general anatomical relilicns of the sympathetic svstem , (3) 
nnnection of nerve cells an 1 nerve fibres (3) reflexes from 
the syminlhelic system 

Dr Mann (1 dinlniigh) rnd a (aper oceimpanie I ly lantern 
slides an 1 gave 1 lem nslratiun in the (xisition if the (isycho 
m tor are IS in the ral bit liedgehig dog an I eat The result 
of the authors res arches was to show Ihit (i) the same general 
scheme of arringen eiit f the psych) motor areas lulds gixl 
thr lughc ut the animal k ng I in, and (2) that there exist in the 
tbove animals tentris f v trying psych > m itur value (higher 
and 1 >wer centres in t) e ] hyuolocical sense) 

1 rvf t lule (/Itrich) lis ussed the (jrowth of muscle an 1 
came to the conch sion thit it u is (lenodic and that there exist 
in muscular fil res ehtnges c rresp mding to these pen xls He 
further dise ussed ml showe I the efiect if excision of the 
mfen r tcrvical ginglion up n the biceps and psoas of the same 
side Withm twi nty f ur n urs )f this excision these muscles 
increase m weight ml have their resistance to mechanical 
strain ijrevtly diminished (ru(>ture risily) 

Prof Vitr Ml (Bucharest) pr luce I bundness m a monkey by 
removal of the x-ei) ltd regDi of the brain , two yeirs ifler the 
operati n the anmial recovered t >as1ight extent, itssight Upon 
exaimmng the 1 run at the seal ol the lesion he ft und i tissue 
if new f tmali in this tissue was very v iscular and its extirpa 
ti II repr > lut e I the hlln Iness Histological examination of this 
tissu showed the presence of nerv lus elements which the auth ir 
re«rded as f true new f rnialion 
Dr l>cm )or (Brussels) stained the brains ef animals 1 1 which 
he hi I given a stiong lose of morphine or chloral hydrate by 
<■ ilgi s method Demoor ft und that the pintoplasm of the cell 
processes in these mint tis presented icharactenstic mannilhforra 
aspect, which was not to be observed m normal animals The 
author showed his pre{)arali ns 

Vondty Ifternoon T residents Prof Hensen and Moss — 
Pr if I lerxen ( Lausanne) described the characters of a gastric mice 
btained by the author and Dr b remunt (Vichy) from the isolated 
stomach of a dog The esophagus was sutured to the duodenum, 
and a fistula was made from which the gastnc juiee was 
collected Ibe luice was without smell ir colour, was highly 
acid, and could digest its iwn weight of coagulated albumin 
The author further gave the result of his researches on the 
influence of the imEcn on pancreatic digestion He f und a 
given quantity of blood from the s])ienic vein added to a 
pancreatic infusion, greatly increased its digesUve powei whereas 
the same quantity of ordinary arterial blood ihd not 

I’rof Sehiff (Oeneva) discussed the cRerts of on isolated lesion 
of one (lyramid and showed that it produced degeneration in 
the pyramid only and not in the pyramidal tract 
Dr Obrber (Wurrhuig) desenbra the results of his researches 
on the crystalli^ion of serum albumin He treated horse serum 
after Honneuter’s method (aimnomum sulphate), and obtained 
four kinds of crystals The author showecf diagrams of these, 
and gave the roults of their analysis 
Prof Tigerstedt (Stockholm) described a new apparatus, on the 
pnneipie of Pettenkofei and Voit, for respiration expenmentson 
man ne ththor s apparatus is of such vohiiiie as to be able to 
contain several men at the same time 

/Vton^ifoniwiiv— Presidents, Rxrf Rutherford and Hegir 
— Dr Hu, pinr (Leipdg) supported Engelmann’s view that the 
propagation of Ee rhythmic esurdwe wave takea (ilace from fibre 
to He could not confirm Kent's resnlu He found m 

manunak, inelnding man, a single muscular bundle which 
showed cross itnatton, going from the mter auricular down into 
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the mitiml valve The author divided tM bundle by a traiuverte 
incmon of ^ mm , and found that after thu the aunete and 
ventricle beat each with its own rhythm This bundle contained 
no nervous etements 

Dr Kaiser (lleidelbers;) showed that upon pinching off the lower 
two thirds of the partially emptied frog s ventncle this portion 
remained motionless , but on subsequently clamping the bulbus 
arteriosus, tenston bmng produced in the ventncle, it recom 
menced to beat Or Koukt explains thu result by supposiim 
the existence in the frog s heart of a senes of neurons which 
are discharged by an impulse which starts m the sinus, so that 
the mechanism is that of a reflex action , he believes the 
pinching destrc^ed the continuity of the nervous apparatus, 
while It left the muscle intact 

Prof Krontcker (Bern) demonstrated m a most sinking 
manner the effect of a sudden arrest of the coronary circulation, 
by injecting paraffin melting at 39° C mto the descending 
coronary arteiy The heart at once stops and enters into 
marked flbnllar contiaction, from which, except occasionally in 

B ammols. it never recovers This effect u not produced by 
_ n. of the soma artery , thu, m I rof Kroneckera opimon, is 
due to collateial circulation being at once establisheo hrom 
thu expenment Kroneckir infen that the cardiac rhythm is due 
to the activity of some structures which ore exceedingly sensitive 
to sudden cessation of their bkiod supply , thu is not true of 
muscles or nerve trunks but is of a nerve plexus or a ganglion 


a disstcted out artery 

Prof Hurthle (Breslau) showed a new method of registering 
the arterial blood pressure in man The arm is made bloodless 
bv means of an Lsmark s bandage, and introduced into a 
phlethysmograph connected with a tambour Hurthle also 
showed a method fur simultaneously recording the heart move 
ments and rendering audible the heart sounds 1 he latter was 
effected by a resonatiig box placed against the chest wall , to the 
box a wooden tuning fork was attachM , the bmbs of thu vibrated 
in unison with the heart sounds, and laned the mtensity of a 
current led through the primary coil of an induction apparatus, 
and through a microphnne placed between the bmbs of the fork 
a telephone was connected with the secondary coil 

Dr White (London) made experiments to show that perfect 
cardiac perfusion wm not obtamed with a Kronecker s canula as 
modified by Wilbams, the actual perfusion in a Williams only 
extending to the tup ii the end piece 

Dr /untx (Bcrbn) described a new method for determining 
the veloaty of the blood, it consisted in injecbng mto the 
carotid artery, during arrest of the heart produced cw stimula 
tion of the vagus, sufficient blond to bring the blooo pressure 
bock to the ncumol Knowing the amount of blood which has 


nt prilled by the heart, can be deduced 
Twttday AJUmoem — msideats. Profs Wedensky and Tiger 
stedt —Dr A Dostre (Pans) showed that iffieshfibnn unlaced in 
strong neutral sahne solutuins one finds after a certain tune two 


globulins in the solution (i) Globulin coagulating at 54 , 
(a) Globubn having tlu. properties of serum globubn , 
further, that proteose and true peptone an. also present Thu 
action of saline solutioru un frm fibnn can be divided into 
different stages If fresh fibnn be submitted in the some 
manner to the action of the digestive juices, the same results ore 
produced, it u then quite justifiable to speak of a “sabae 
digestion of filuin Fibnn submitted to the action of oxygen 
ated water, and to that of muiro orgsnums, gave the same 
results When gelatin u similarly treated, gebitoses ore pro 
duced, and the gelrdm loses its power of coagulation 
Dr A Beck (Lemberg) discussed the velooty of blood m the 
portal vein The author found that the normal veloaty was from 
aooo to aSoo ems per second, and tlwt o 63-0 79 grm of blood 
flowed through I gnn of liver tissue in twenty four hours The 
author used Cybuteky s method 
Prof Ber^ Hayondt ((Cardiff) read a paper on the chai^ of 
shape of the heart dunng contraction The author found it dimcolt 
to kill animals with the heart m systole . this he finally did 
utjcctioas of HgCV Kilbng amn^ with the heart in diastole 
presented no duficuh} The ammsls were firosen immediately 
after death, and sections of their hearts cut at Afferent levels 
The author’s results confirmed those of Ludwig and IlesKr 
NO. 1353, VOL 52] 


Prof h Gotch (Oxford) The discharge of iMafttmnu 
tUctruM! The electrical discharge of the organ evoked m the 
bving fish by mechanical and electrical stimnUUion was mvesti. 
gated by the capillary electrometer, the firog nerve mnscla 
galvanoscope, and the galvanometer Each iroporently single 
shock of the organ was found to be multiple m character, 
shosnng an inittafjpnmary, followed by several secondary dec- 
tncal outbursts Ihe primary outburst had a latency of 4/1000* 
and a duration of a/iooo* The F M F v 130 to aoo volts 
The secondary effects wluch follow the pnmary are plainly 
perceptible in the laoUted organ after killing tlU fish , hence 
the multipit character of the angle tetonsst is due to the oigon 
Itself Lach of the secondary effects occurs at an mterval of 
from 4/tooo 6/1000 after its predecessor The pnmary as 
well as the secondary effects are monophasic in character , hrace 
a veiy profound physiological effect is produced 

> W Tdnmlmiif 


FORTHCOMING BOOKS OF SCIENCF 
TtffESSRS C (.Rif UN & CO ltd, will shortly issue - 
An exhaustive treatise on “ Petroleum the Geographical 
Distnbution, Geolimcal Occurrence, Chemistry, Refining, and 
Testing, Ac , by Boverton Redwoixl and C^o T Holloway, 
in two volumes ‘ The Chemistry of (.as Mannfiuitun a 
Handbook on the Production, Punfication, and Testing 
of Illuminating Gas and the Assay of the Bye Products of Gas 
Manufacture, by W J Atkinson Butterfield , ‘ Chemistry for 
Engineers and Manutacturers, by Bloxam Blount and K G 
Bloxsm in two volumes vol 1 ‘ The Chemistry of Engineer 

iim, Bmlding and Metallurgy vol 11 ‘ The (Zhemistry of 

f^tttsctunng Processes , “ Electrical Measurements and 
Instruments a Practical Handbook of Testing for the Fleclncal 
Engineer, by Charles II keaman Textile Printing a 
Practical Manual of the Processes useil in the Pnntingof Cotton, 
Woollen, and bilk fabrics, Iqr C S Seymour Kothwell, with 
illustrative speamens (companion volume to the "Manual of 
Dyeing, by Messrs Knecnt and Kawsim) , ' Bleaching and 
(Jilieo Printing a Short Manual for Pmctic^ Men, by Geo 
Duerr, with s]>ecimens designed specially to show various stages 
of the processes described , a third cditii n, revised and enlarged, 
of the ' Outlines of Practical Physiology, by Dr William 
Stirling a fiurth edition of "foods thnr exposition ano 
Analysis and -v third edition of ' Poisons theu 1 fleets and 
Detection, both enlarged and revised, liy A Wynter Blyth , an 
eleventh edition, revisM, of Munro and Jamieson s “ Flectncal 
Pocket book a third edition, also revised, of Seaton and 
Rowntharaite s ' Marine Frwmeenng Pocket book , a new 
issue, revised, of " Griffins Electncm Enmneers Pnee book,” 
brought up to date and edited by H J Dowsing , a second 
edition, revised, of " The Design of Structures ’ I7 S Anglin ; 
and the thirteenth annual issue of “ The \ ear book of Scientific 
and Learned Societies of Great Britain and Ireland, ’ comprising 
I ists of the Papers read before Soaebes engaged in fourteen 
Departments of Research during 1895 
In the C^mbndge Univeiwiy Press s announcements we 
notice a senes of vdumes dealing with geographical and 


Prof A II Keane, and will treat of Ethnology This will be 
fidlowed by ' The (aeografffiical Distnbution ^ Mammals,” by 
R Lydekker Mr H f Toxeristo wnteonthe’ History of 


Scientific Papers of John (Jouch Adams, ’ vol i , edited by 
Prof William Grylls Adams, with a memoir by Dr J W L 
Glai^ier, “The Collected Mathematical Papers of tht late 
Arthur Oiyley, vol ix { “ A Treatise on Spherical Astronomy,” 
by bir Roberts Ball, ■ Catalogue of baentific Papers compiM 


the Lunar Theory ’ by E W Brown, "An ElXentary 
Treatise on f lectnaty oX Magnetism.” Iw Prof J J Thomson , 
“ A Treatise on Geomtncal Optics,” W K A. Herman In the 
Pitt Press Mathematical Senes "Euclid,” botdu xi and 
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XU , b]r H M Taylotr , and in the “ Cambndge Natnial boence 
Manoali “ Mechamci and Hydroctauca Fkit iii Hydro 
statea, by R T Olaiebrook , “ blectnaty and Maonetinn,’' 
by the same, “Solution and Llectrolyi^ ’ by W C U 
Wlietham, “Sound,” by j W CapiticV , ‘ hoaul PUnU a 
Manual for Studenti of Botany and Ueolcigy, ' ^ A C 
Seward, “The Vetebrate Skeleton,' by S H ReynoWa, 
“Text Book of Fhyucal Anthropology by Prof Ma^iater 
and a aecood edition of “ Practical Fhyaiology of Planta, ' by 
1 Darwin and F H Acton 

Metan Swan Sonnenachein and Co s bit includea — ‘ Text 
Book of LmbryoloKy Invertebratei by Dn Korachell and 
Heider, part i , tranilated and edited by Dr P 1 Mark and 
Dr W M Woodworth, with addition! by author and tram 
laton part! ii and m translated and edited by H T 
Ounpbell, “Textbook of Paleontology for /oological 
Studenti, ' by Theodore T Oroom, illuitrated , “ The Indutn 
Caloidar, ’ containing complete tablea for the venfioation of 
Hindu and Muhammedan datm for a penod of 1600 yean (a d 
yaa to 1900) for the whole of Indu, by Robert Sewell the 
Madias Civd Service, in collaboration with &Mikara Btlkmhm 
Dikahit, anth a table of eclipses by Dr Sduam , “ Practical 
ETant Phynolocy, by Irof Wilhelm Detmer translated by 
S A M-wr, “ Introductory Saence Text books — “/oology,’ 
by B Lindi^, with illustrations and diagrams , “ blementary 
Biology,’' Dr H J Campltell second coition, with appendix , 

Organic Chemistry, by f Wade , V oung Collector Senes 
“Fishes, by the Rev H A Macpherson , “Mammalia 
by the Rev H A Macpherson, “Birds and Nests 

1 ^ W C J Rnskin Butterfield 

Messrs Longmans and Co s forthcoming books include — 

‘ The Romance of the Woods reprinted Articles and 
Sketches, by fred J Whishaw ‘The Life of Joseph 
Wolf, Artist and Naturalist by A H Palmer The 
Life of Sir Henry Halford, Bart , F R S , President of 
the Rc^ College of Phyncuns, Physician to George III , 
George IV William IV , and ti llec Majesty Queen Vic 
tons, by Dr William Munk “ Darwin, and After Darwin 
an P xpositian of the Darwinian Theory, and a Discussion on 
Post Darwinian Questions, by the late Dr George Tohn 
Romanei,, P R S Part 11 Post Darwinian Quesuom Heredity 
and Utility The Life and Letters of George John Romanes, 
F R S wnltcn and edited by his Wife , “ Studies 1^ 
ChikHMod, ’ by Prof James Sully , and in a new senes of 
“ Physical and hlectncal Enmeenng Laboiatm Miuiuali, 

“ Flementary Physics, by John Henderson , “ Tiie Magnetic 
Circuit in Theory and Practice, by Dr H du Boil, translated 
from the German ^ Dr E Atkinson 

Messrs George PhiUp and Son s announcements include — • 
— Topographical Map of the Argentine Republic, m 10 
sheets, scale 1 3,000,000, by 11 D Hoskold. Geologiml 
Map of the Bntish Isles, forming part of the International Geo 
logical Map of Europe, scale i 1,500,000 Philip’s Topo 
graphical Map of England and Wales, in 40 sheets, scale 
I 300,000 niilip’i library Map of India, scale r 5,000 000 
Philip’s Large Map of Western Australia scale r 1,500000 
Philip’s New Map of Liverpool scale 6 inches to 1 mile 
A»*r—“Telesco^ Astronomy, by A. fowler, “The Anatomy 
of the Human Head and Neck, illustrated Iw means of 
movable coloured J^tes, with descnptioa, by William S 
Inmeaux, “The Ox,” its external and mtemal organisation, 
dluitiated by meam of movaUe coloured plates, widi deicnp 
turn, by Prof G T Brown , “The Onnman’s Guide to the 
Navigidile Rivers stal Canals of the Bntish Isles,” by Members 
of the Cmisiiig Club 

Messrs Crosl^ Lockwood ai d Son hope to issue — “ Rural 
Water Supply a Practical Hand book on the Supjdy of Water 
md Constriicbon of Water Works for bmsll Countiy Districts, 
by Allan Greenwell and W T Curry, “Dangerous Goods 
their Sources and PrroertNi, and Modes of Stoia^ and Trans 
port,” tw H Toshoa Flulhpi , “ Practical Masonry a Treatise 
on the Art of Stone cuttii^,” oompnsing the construction, set 
ling out, and working of stain, arenes nicho^ domes, &e , with 
fifty lithogiaphic plates, by Wm R Purchase , “ Refhgeiabng 
md Ice Making Machinery,” by A J Walhs Tayler , w new 
cditwiu of “The MetoUnigy of (lold, by M EiMer, with 
twenty five additional plates and working drawing and chapters ; 
n recent milling operations m the Transvaal, and the future out 
look m the South Aftican Gold fielda , and “ Pnctieal Tunnell i 
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mg by f Sunms, with large additmna on recent tu n nel l i n g 
practice by D K. Clark 

Wc find m the list of the S P C K — “ The Romance of 
Science ’ Senes, “ The Splash of a Drop, ’ by Prof Worthington, 
with numerous digrams , “ The Work of the Spectroacope,” by 
Dr Hnnmi, “Time, by Prof Bojs Manuids of Science — 

‘ PhyMulogy, by Prof Mocalnter , * Ancient Hivtory from the 
Monuments Babylimia, Iw Prof Sayce, a new edition, edited 
and brought up to date , Simple Methods for Detecting Food 
Adulteration, ' by J \ Bower with ibagrams Gosse’s f ven 
inn at the Microscope, a new edition, revised by Prof f 
Jrairey Bell , ‘ Iceberg, Praine and Peak some Gleaninga 

from an Ei^rant Chaplain s Log, by the Rev Alexander A 
Boddy, “The /oo \ol iv by the Rev T Wood, with 
coloured illustrations 

Among Messrs. A and C Black s new books will be —The 
last part of Prof Newton k “ Dictionary of Birds ’ , “ Artistic 
and Scientific Taxidermy and Modelluig,’ by Montara Browne , 
Vol I of “Zoology,’ by Prof Ray lAuikester , ’ Text book 
of General Pathology and Patholog^ Anatomy, by Prof R 
Til nna, tiansUted by Dr Alexander Bruce, two volumes, lUus 
trated , ‘ Introduction to the Study of Fungi fay Dr M C 
Cooke, illuktrated , “ Dynamics by Prof P G Tail , “ Milk 
Its Nature and Composition, by Dr C M Aikman, illustrated , 
and a new edition of Black’s General Atlas of the World,” 
with twenty su additional maps of the North Amencan States 

Messrs Cassell and Co Limited, promise — The Century 
Science Senes, edited by Sir Henry Roscoe, 1 R S , “ Charles 
lyell his I ife and Work, by Prof T G Bonney, F R S , 
“ Bntuh Birds Nests How Where, and When to Find and 
Identify them, by R Kearton, with illnstrationk of neats, eggs, 
young Ac in their natural kituations and surroun^ngs , 
‘lopular Hutorj of Animals for Voung People,’ by Henry 
Scherren, with thirteen coloured pistes and numerous lUnstra 
tions in the text ‘ fhe Vearbmk of Treatment for 1896,’ 
twelfth year of publication, illustrated 

The Religious Tract Society promikck — ‘ Ramblea m Japan 
the Land M the Rising Sun ' by Canon Tnstram, with forty 
five lUustrationa , “A Visit to Buhan and Aigob, tw Major 
Algernon Ileber Percy, illustrated , * Plant! of the Bible, by 
Rev George Henslow illustrated “A Pnmer of Hebrew 
Anbqmties by Rev O C Whitehouae, illustrated , “Hidden 
Beauties of Nature, by Richard Ken, lUnstraled , “Consider 
the Heavens a Popular Introduction to Astrononra,” by Mrs 
William Steadman Aldis illustrated “ A Popular Handbook to 
the Microscojie by I.eivia Wnght, illustrated, ' I ighthonses 
their Histore and Romance, by W J Hardy, illustrated 

Meson Sampson Low and Co will publish by subacnption 
' Twentieth Century Practice on International Fncyclopeedia 
of Mcxlem Medical Science Iw leading authorities of Europe 
and America edited by Dr liiomas 1 Stedman, m twenty 
volumes Their other scientific publications include the second 
edition of * A History of Scandinavian Fishea , “ A Manual of 
Obstetric Numiw, by Manan Humftey, vol u , and new 
editions of Hofmann s ’ Treatise on Paper Making,” and 
Dans s ' Practical Treatise on the M anii fi mtufe of Bnck, Tiles, 
and Terra Gotta, both fully illustrated 

Messrs Whittakfer and 0 > announce the following wotki — 
“ Transformeis for bingle and Polyphase Alternating^nenta, 
by Gisbert Kapp translated from the Gieiman , “ The Inspec 
tion of Railway Material, ’ Iw G R Bodmer , “ The ChemW a 
Compendium a Pocket book for Pharwtwjits and Stiu^s, ’ 
by C J S Thompson , Modem Prmting, a complete hand 
book of pnntmg ’ by J boathwatd , a new and enlarged 
edition of “ Cod pits and Pitmen,” by R Nelson Boyd , "A 
Practical Trupmomelty for the use of Engineers, Architecta, and 
Surveyors, ’ ^ Henry Adams 

Mem Rivnigton, Percival, and Co snll hmc — “ Clinical 
lUustrations of the Diseases of tho Fallopian Tubm and of Tubal 
Gestation,” by^Dr C J CulhngWorth, “ Mcnauratioa,” by 
Rev A O Varke , ‘ Bcgmncri Text Booka of Science ’’ 
Senes, “ Chenuatry,” by (. btaUard , “ Geolosy,” by C L 
Barnes, “Flectncity and Magnetism,” tm L Camming, 
“Heat,” tra U Stallard “MechaMca ’ (treated emien 
mentally), liy L, Camming , “ Physical Geography, by C L 
Barnes 

Id Messrs. PutmansSons list ere find —“Wild Flowers of 
the North BalUni Sutes, ’ drawn and catefiiUy desenbed from 
bfo, by Margaret C Whitmg and EUen Miller, Vrth 308 
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illudntioiu , " A Natural Method of Physical Training, ” by 
Vdwin Chcckley, illustrated from photographs, new edition, 
‘‘The Iaw of P^chic Phenomena," a workup; hypothesis for 
the study of hypnotism, spiritism, mental therapeutics, Ac , t>y 
T J Hudson 

rhe Qarendoa Press has in active preparahnn — “ A New 
P nglish Dictionary ’ portions of D, ^ited by Dr J A H 
Murray, and of P, edited bv H Bradley , “ British Moralists of 
the Eighteenth Century, edited by 1 A belby Bi^, twovols , 

‘ Index Kewensis,” compiled at the expense of the late C K 
Darwm, under the direction of Sir Joseph D Hooker, by B 
Daydon Jackson, two sols , and “An Introduction to the Algebra 
of ( hiantics,” by E B f Iliott 

Messrs t. Bell and Sons base m the press “ The 
Mechanism of Men of War, Ijy Elect 1 ngineer K C 
OIdknuw, UN , “ T irpedots, Tomedo Boats and Torpedo 
Warfare,’ by Latut J Armstrong, RN , "Nasal (lunnery, 
liy Copt H (i Carlictt, KN , “Naval Architecture, the 
Designing ind Constriullon of a Warship” W J J Wclcli 
Logic a llandijook for Ihc Use of Students 'by I Kyland , 

* f,as Manufacture, by J Hornby 

Messrs James Mad those and hons, (Wasgow, have in pre 

I iaration a volume on ‘ Ikif mutism, including Chaiiters on the 
duration of Deaf Mutts, by Dr J K fovt and W II 
Addison , a ntw edition of a 1 realist on Diseases of (lie 
Par ' Iiy I)r Thos Harr An Aciount of the Insltlulion ami 
Progriss of Iht 1 oiiilty rl 1 hysuians ind burgeons of GUspiw, | 
by Alexander Dune in 

Messrs \V HlaekuoiNl and S<ms aiinoiincements include 
‘ Inlroduct iry 1 ext Btwks of Meteorology, I y Dr \ Kachan, 
mw eilition with cuhured charts and engrasmgs. Pages 
Advanced I ext Book of (leology new edition revised and 
enlaigeil liy Prtif l^pworlh , Dr Mackays ‘Llemenis of 
I hysiogrephy, rewritten and enlarged, 1 lementary Algebra, 

“ Mental Anthmetic 

The follow mg additions willlie made to Messrs (reorgeNewnts 
‘ library of Useful Stones “The Story of the laith in 
last Ages by Prof II C Seeley , w ith ongiiial dlustrali ms 
from the authOT s eullectiuii , and “ The Story of the Solar 
System liy (leorge 1 rhambtrx 
Mr f dward Ainol I will issue ‘ The I xpluration ol the 
( autasus, by D W Preshlield, in two volumes, lUustrited 
'( ycling fir Health end Pleasure by L H Porter, revised 
mil “ Strength , or, the Develoiimenl and Use of Muscle, by 
C A Sampson 

Messrs W md K Chimlierss list contains — 1 rament 
Engineers • 1 ives ol Watt, Stejihenson, T elhicd, and 
Brindley *1 homas Alvi Pdism the Story of his 1 ife and 

Inventions , a te issue of Chamlierss Eiieylopvdia, in ten 
monthly volumes 

Mr 1 isher Unwin gives notice of —"The I vergreen a 
Northern Seasonal, part ii , • Flectneity for I veryliody, ’ 
illustrated The Cnminology Senes (a) ‘ Criminal SocioUict, 

Iw Prof P Fern , (3) “ Our Jusemle Offenders, by W 
Iwuglas Momson 

Messrs A D Innes and Co will publish “A Naturalist 
in Mid \frica, by ti P Scott 1 lliot, with numerous 
illustrations | 

To Mr Walter Scott s “Contemporary Science Senes will 
lie added “ 1 volution m Art, as illustrate by the I ifc Histones 
of Designs,” ly I^f A ( Haddon 

Messrs W H Allen and Ca have in preparation “ 1 erns, 
Bntish and Foreign,’ by John Smith, and a new edition of 
llerschel’s " Popular I eetures on Smenufic Subjects ' 

In Messrs MacmtlUo and Co 's announcements we fimi 
the following — “ Sir Josviih Banks’s Journal,” selections edited 
by Sir Jusepn Hooker, kCSf.FRS ,“ Sk<^ches in Sport 
and Natural Hutc^,” by tly. late Dr George Kingdey, with 
memoir by his son (Tharles Kingsley t “ \ Historyof Mantand,” 
by Prof Fnednch Rat/el, translated frtmi the second German 
edition A T Butler, with pi^ue by Dr P B Tylor, with 
^hirty coibured plates, maps, and numerous illustrations m the 
teat, in thirty monthly parts, and in three vols , " Studies 
m the Art Anatcmiy of Animals,” by Ernest I Thompson, 
iHuMrated, “The Cambridge Natural Histury,” edited by 
S F Ilarmer and A 1 Sbiidey, vol v , I'enpatus, Of 
A. Sedgwick, F R S , Centipedes, &c , by F G Sinclair, 
Insects, by D Shaip, F R S , “ The Strecture and De> 
vdopment of the Masses and Ferns (Archegoniato.),” Iqr 
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r Douglas Houghton Campbell, “The Scenery of Switser 
imI,’ Sir ^n I ubhock , “ A Handbook of British 


1^ Prof G B Howes, illnsi 


partitive Anatomy ’ liy Dr Arnold Lang, translated into 
Lmhsh h) Henry M Bernard and Matilda Bernard, vol u , 
“iSctionary of Chemical Soluhihties,” ly Dr Coiney; “A 
System of Meditme, ’ edited by Dr T Clifford Allbutt, F R S , 


Ptay&ir and Dr T ChflbnJ Allbutt, F R S , “ Flements of 
Pal'contolugy, by Prof Karl A von /ittel, translated and 
edited by Dr C hxrles K F astman , “ Pnnciptes of Mechanics, ’ 
by the hie Prof H Hertz, translated by D E Jones, 
Evolution xml Mxn s Place in Nature ’ by Rev Dr Henry 
Calderwood, vei md edition, in great part rewritten , “ Mis 
cellaneous Pijicrs by the late Prof H Hertz, translated 
liyD 1 Jones 1 leetro I’hysiology, ’ by Prof W Btedennann, 
translated by Miss F A Wells “The Scientific Basis of 
Anilytical Chemistry, by I’rof Wilhelm Ostwald, translated 
by Dr fieorge Mactiowan , ‘ Text book of Botany,” by Prof 
Strasbuiger and others, translated by Dr 11 C Porter “The 
lifeof \gxssi/ by lulesMarcou, twovnis , “CoIumbuiCoIlege, 
ContnbutK ns to Philosophy, Psychology and Education ’ , 
Columbia Lmvtisily Riolo^ial Senes “ Fishek, living and 
loksil, ’ by Dr Buford Dean , ( olumliia University I’riss 
IMblieitiuns Statistics and Sociology, by Prof Kichmonil 
Mayo Smith \n Vtlas of I ertihzation, ^ Prof I dmnml 
B Wilson 1 leiiients of licomitry, ’ by (>eorge C Etlwirds , 
“ The Theory ( f SiKi dogy by F H (tiddmgs , “ Mtemxting 
Currents liy D C jtekson, “A Lalmratory Course iii 
Lx|>erimentxf 1 liysici, by W J I oudon and J C McI ennxn , 
“ An F xercise B i )k of 1 lenient iiy Practie il I hysics, ’ liy R A 
(.regoiy, ‘ 1 lementary Text book of Physical (leogrxphy for 
High&hools lyK S Tirr 


GhOIOOY A1 THh liRIl I^ll ASSOCIATION 
A ITl K the prcsidentiil address, which wxs of great hx-xl 
interest iml listened to with much attention oy i luge 
ludieme Mr H inner read two iMjiers beanng on the Coralline 
and KexI Cru's This veteran geologist, who, with the late 
Mr Searles Mk sI jun , did so much to unravel the aue of the 
vanous Tertiary deixisits in Exst Anglii, rendered much service 
to the Se« lion n >t >nly by the eontribuli m of pxpers and m the 
ellscussions lul by attending the numerous excursions, xml 
iilacing his knowledge ami experience at the service of those lebs 
xcnuamtid with Pliocene and Pleistocene rucks 
Taking the 240 mure abundxnl molluscan species fouml in the 
Corallini Crag ajxirt from those which are represented Iiy rare 
or even nmijue species, he lindi ihxl theu obsemhlage points 
more diblim tly than the mere aggregate of fossils, to the Southern 
character of the fauna , jy per cent being extinct, only one 
species IS not found south of Bntain, and not less than 36 per 
cent are charxcteribtieally Southern The following lummmry 
gives Ihe prmcipxl fieis on which this conclusion is hosed 

SimiHtar} of the ibundant and ikaroittridu of MoUm i 

ocrurriair in tio Coralline Crag 
Nol known sb living (37 per cent ) 89 

Living m distant seas 8 

, „ the Mediterranean 133 

„ , the West European area 9 

„ not south of Bntain i 


S/tiies of Emofean MoUtuen oinmang abttndantfy in lit 
CoraUuu Crag 

Southern and not Bntish (38 per cent ) 43 

Bntibh (rare) and Southern 9 

(35 per cent ) 51 

Bnlnh (eharactenstic) and Southern 91 

„ and not Southeni i 

Total 143 

total number qiemet 436 
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In his ^ond paper Mr Harmer acknowledged that the l!.ocene 
shells and nrohably kome others found m the nodule bed at 
WaMnngfield wtre undoubtedly denvative , but he contended 
that It was poskible that others belonged to the penotl which 
elapsed between the deposition of the Red Crag at Walton and 
that at Butl^ This conclusion was mainly based on the fiict 
that many of them are found i/t sUA m the Mlgian Crags < f this 
age 

Mr Burrows fulbwid with a paper on the distribution of 
I iraminifem in the Crags In tne Upper Crag or Vewer 
1 h Line there an 39 speciis of common North Atlantic 
hurammifem m the Rm Crag 30 speries , and in the St 1 rth 
lieds 163 of which 66 occur also m the Coralline Crag St mi 
f f the Coraibne Crag 1 oraminiferi appear to have lieen lenst I 
fr )m older deposits Notes wm gis tn on the age of tht difierent 
jiortionsof tlieCirallini Crag now r formerly exposed at sesemi 
imixirtant localities 

Neel came two papers on Southwold the first by Mr If B 
\\ M da ird on a seebon recently ex|icstd liy denmiation at the 
N rth Cbfl an 1 a second n neint toast erosion there ly Mr 
Spilltr The N irwich Crag is succe ded by chalky boulder elay 
tn 1 that 1 y a fnsh w iter loam peaty earth and a recent beach 
de^xisii in which a human skeleton wts found this star Mr 
S) iller s paper gase an account t f the erosion if the North Chff 
duiing i St rm in May last and ly miasunments taken since 
and inparisen with a map preeiously made Iw Mr Whitaker 
he e included that diflerenl pt ints on the coast had been eroded 
It tl e fullouing rate — 


1 isttn HiehClifl 
( \thiiht Cliff 


«3 


In tw > sh rt I apeis which followed the Kis b Ifill attri 
li tel the fcrniatiunof some boulder elays to rapid deposit t> 
(he 4,ency of water under the influence of floating ice uid ice 
rifts a c nclusi n strongly controverted by several advocates of 
the Ian I tee theory who were present A third paper by the 
same i ilhr r desenbed traces of an ancient woteicoune sesen 
miles long m Suflolk 

A paper by Messrs Reid and Ridley demribed their recent 
researches hy boring and an examination of the depcsits above 
the svater level at Hoxne The fe flowing la the section dis 
ll lae I revealing the apparent existence of a temperate flora be 
tween the mondnic deposiu and the Arctic plant bed \ grant 
was mode liy the \sKiciation to enable Mr Held to cintmue 
this w irk with a view of determining the relation of the 
1 al e lithic rcmaiiu to the (ilacml epoch 

< I itelly surfiure soil ebeut 

Bilik earth, towards the lase lalvata pn tnjht, 
cypnds brnes of ox horse, elephant (?) and 
I al t olithic implements about 

Sandy graeel sometimes carbonaceous with flint 
nakes about 

I eat) clay with leaves of Arctic plants (r) about 
1 igmte, with wood of yew, oak ( 7 ) white birch and 
se^s of cornel, &c about 

(ireen calcareous clay with fish lahata ftscmalu 
BytKtnia tcHtaculata cypnds AanuncMut rtpetn, 
tartx about 


The d» s work svas cloaid by a paper tro 
some Suffolk wells, six of which penetrate 
the chalk 

Tuesday waa devoted almost exclusively I 

subjects, opening svith an mteresting comi 

hollos on artificial glaaett, or “ poissiers,” made of mtch This 
paper sras illustrated by pitch models spht longitwinally, Ian 
tern photographs, and models in Can^ boliun, images of 
which could be thrown on the screen The main point to which 
attention was directed sras the power of the snscous substance to 
carry grams of nee, sand, or pigment uphill when confimnled by 
a bain^, or when dnven mto a narrow goige The conclusion 
dnsrn was that ice and mtch conformed to the lasvs of fluid 
motion, and this sras further illustrated by the flow of srater 
over a raised model of Irelaiid, when the currents conformed to 
the directions of fisimer ice movement The pitch sometimes 
traselled over htaps of looae material Without dtatuibnig them 


Mr Clement Keul followed with some lUnatrations of the 
glacial sections at Cromer, shosvmg the great chalk boulders, 
the contortion of the chalk and the contortKm, enuhuig, 
breccuition, and theanng of the boulder clay at that locality 
IW W B Scott gase an illustrated descn^ion of the “ ' 

L j — tTertuu? 


Lands, xnd showM that this a 


Tertuury tunes the 
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site < f a soocesuon of great takes whose history extended from 
the beginning of the hocenc period up to Pleistocene tunes 
h sidence of chaise in ilimate is given I7 the gradnol disappear 
*nec of palms, and the diminution in numbers and variety of the 
reptiles. A paper liy Mr R H White desenbed vanons deposits 
in Colombia (New t nnada) t > which he attnbuted a glacial 
origin, he recognises morunes, erratic blocks breccias and 
c< iigl luierates in places m stiy msde up of volcanic materials, 
Imt elsewhere msde rf the debris of sedimentary rocks The 
paper concluded with some novel s|ieculatttiiis as to the cause of 
the lee Agi 

Mr B rh mpsun described a numlier of pre glacial 1 alleys 
Northampt mshire leirnging to the followiim chief types 
Ntw valleys without drift xml having old fillM up valleys near 
at hxnd (2) valleys with roek on one side and drift on the 
other (3) streams re excavxting old drift filled valleys (4) 
re excavated valleys with the drift only left in the form of nvir 
gravel denved fr m it In his account of some Snovrdoman 
Urns Mr W M Walts concluded that one of the shallow 
lakes in C wm Lias was m x very shallow rock liasin, and the 
ther dammed by screr and stream delnlus Glaslyn and Llyn 
1 ly law though finding exit over moraini, had rock bamirs at 
depths f fr jm thirty to hfty feet below the lake surface so that 
they ire either confineil in true rock basins nr else are very 
much shall wtr thin is generally supposed 

I he Committee fc r cxpl snng the suj jxised glacial sliell lied xt 
Clxva ho| d to bring important results out within the year and 
that engaged in exploring the (^If Hole cave also hoped to 
hmsh Us lists of ft ssils m the same period In rejx rting on the 
level flint drift near Ightham Mr Harrison desenbed 
excavati ns made inti a grxvel 658 feet above the sea on the 
face of the ehxlk escarpment worked flmts chiefly sirapersand 
flakes were found in great qii mtity In the discussion Su John 
Pvans expressed sceptiiism as to the human engin of the 
suppose 1 worked flints 

The C omimttee in C ixst 1 rosion published x final report 
which contams an abstract jf previous r^its, and a consideiable 
amount of new informxtion from Kent buflblk Sussex, Harop 
shire Norfolk Vorkshire the Northern counties Lancashire, 
and North Wales The f 'mimitlee concludes that the work of 
devastation is much aided by the abstraction of shinj^ and 
sand xn I also by the era tiun of unsatisfactory sea walls and 
groynes They further recommend that the subject should 
become the work of a dii irtmintal Committee of toe House of 
Commons The twenty tiist ind hnal report of another long 
sUndmg CommiUee gives a useful summary of principles guiding 
underground water supply and then rewgns its task to the 
local scientihc skjcIics, whurh are urged to communicate all 
information received to the Geological Survey Office at Jermyn 
street, where careful reairds art now kept Such a euurse 
naturally will give increased value to the information doily 
suppltetl tl inquirers from that office In the last paper Mr 
Holmes gave further informatimi on an ancient silted up stream 
course which flowed between the high ground of Worley, 
Bdlencay, and Maldun on the one hand and that if Laindon, 
Rayleigh, and Althorne on the other, into the Block water i he 
deposiu of thu nver were coveted fav the highest (oldest) navel 
terrace of the Thames system A paper by Mesux Lomaa 
and Kendall dealt wnth the stnx produced by modern ghmen 
The first paper on Satuiday waa that of Prof Marsh on some 
!■ uropean iJinoMurs He exhibited a diagram plaang Amenean 
and European forms side by side and showing that the European 
types filled up g^ m the Amdkfean senes In many or his 
restorations be difiaed decidedly flrom those which have been pra 
viously publtthed, some of which he charactensed aa beu^ uke 
nothing " m heaven above or in the earth beneath, or m the 
waters under the earth ’ The Connecticut Tnassic fisiotpnnts he 
attnbuted to Dinoeaun and not birds The Committee appomted 
to endeavour to recover the misBng porbona of the Ceuoaaurus 
idceleton in the Oxford Mnseum bu been unable to cany out 
their work withm the year, but they had now determined on tbeu 
course of action, and obtained the requisite permusioa, so that 
they hoped to complete the work before the Liverpoid meeting 
Mr Montagu Browne communicated a descnplion of a sec^ 
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«m Uu. new Mancheeter, Sheffield, eiHl Uneolnshire Rulway, 
expnaiiig Khxtic weki m NotUnghamriure, and gave a lift ot 
foetiU denvcd from these beds. 

The fiiit part of Monday's siltuig was devoted to WPen by 
autbm from trance and Belgram M G F Dollras con 
sidered that in Upper Tertiaiy times there were two gi^ seas 
in Western fr«iope , one was to the east, not vere fct from 
Eastern Enghnd, in Miocene tunes, and extended over tlM. 
Netherlands and North Germany , the other, or oM Atlantic, 
was to the west of Ejigland, and extended m gulfr mto France 
and Portugal, probably communicating with the Mediterranean 
Sea akxig the Guadalquiver Valley In Pliocene times the seas 
occupied similar ponbons, but the land was rather higher, ai^ 
agulf on the Athmtic sule appears to have reached Cornwall 
The English CImnnel was clcaM, and the Eastern Seaappears to 
have bm open only towards the north. M Van den Broeck s 
paper described the present stiOe of knowledge of the Uppcu Ter 
tiary strata of Belgium He had determined that the Upper Oligo 
cene strata did not exist in Belgram, but that the Upper Pliocene 
was probably present there He concluded that the line of 
manA of the Miocene fauna was from east to west, for Miocene 
forms present m Belgium were absent from England That the 
Mweene formation had been once (wesent in England he inferiM 
from the fact that half the Belgian Mtocene fauna was to be 
found u the Coralline Crag A communication from M M 
Boule desenbed the finding of remains of EUpkat mimlutMltt 
and S atUtqmu m assocution with worked flints, some of them 
of elaboiate workmanship, but others of St Acheul type, and 
mammoth tusks, one of which was a 85 metres 10 length , one 

fluit was found under a tusk cd E menduHolu 


municated to SeetMn C The author has prepared a eatable 
of 8331 shocks recorded in Japan between 1885 and 1893 The 
mstrummits used have lecorM earthquakes which mutt have 
travelled ngfrt through the earth with a velocity greater than 
if Its intenn were composed of glass or steel They also mdicate 
movements corresponding with variations in barometric pressure 
and stnmg winds, and even a diurnal vanatum possibly due to 
the evaporatun of moisture and the condensation of dew 

Dr H J Johnston Lavis reported on the activity of Vesuvius 
duimglSps (The substance rfhu report has already lypeared 
m NATuan for August 8) The Committee on coral reef explor 
atton presented an mtenm report on the negotiations between 


had found a home at the Museum of Practical Geology in 
Jermyn street and that the rest would shortly be deposited 
there Prints to the number of laoo had bem received and 
catalogned, but numerous localities, and parbcutarly the Eastern 
Countin, were as yet poorly reprisented The report contained 
some valuable recommendations for the apparatus suiUble for 
contimung the work, and the Committee proposed to car^ on 
Its collection, and to make special efforts to induce local societies 
and individuala to fUlupthenlanksin the coUectum, and to make 
It a thorough j^otograpluc survey of geologmal idienomena 
throo^urat tk Omted Kingdom A valuaUe appemix to the 


tratioa Mr E A Walmrd, in a report and paper, desenbed 
the succession of lunestones, clays, and sandstones which have 
been revealed by sinking between the Stonesfleld slate and the 
Inftnor Oobte in OxforAMre, and traced these divisions north 
west and south east, cotrclatiiig the upper cakareous divwoo 
with the Enllonian, and the middle sandy divisioo with the 
Northamptonshire Estnanne senes. 

The early part of Tuesday was devoted to papers on deep 
botings, and the later part to work chiefly on invertebrate pabe 
ontol^ The Preddent desenhed ttra succession of rocks 
zevealM by the expenmental bonng at Stutton The section 
which beau dietop of the next column gives that succession 
The lowest rocks are hkely to be of Carboniferous or Silurmn 
age, but the abeenee of fossils renders it imposuUe to be wire 
which of these cfavisioas they really bebim to The bonng has 
now bora canted down to a depth of I350feet, moetly in n^y 
mcluied ead even vertical strata of the same doubtful character 
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Drift (nver gravel) 16 

London clay and Keadhig beds 54 

Upper and middle chalk 7*» 

Lower chalk, with very gbuicoiutic mart at the 

base (almost a green sandstone) ijdl 

Gault 4» 

1^] coccHC rocky with a high dip 
Mr J Erancis gave the methods and results, huherto unpub 
lu^ or incorrectV stated, of the attempt to determine the dip 
of strata ma with in deep wells at Ware and Tumford After 
rejecting vanous msgnetie and mechanical appliances, the 
following device was hit upon The bonng tools were lowered 
with extreme precautions to prevent sny torswn during the 
lowering, and means of stedi pmnts connected with them the 

directum of a known diameter was marked by vertical chases on 
the circumference of the core while still tn sM , duruig the 
raising of the tool no twisting occurred , a wax mould m the 
top of the core lu stiA was then taken, and agam the lowenng and 
raisiDg wen. done without twisbng The core was then broken 
and l^ed, and by means of the dlameUr marked on it i« ri/4, 
confirmed by a known bne on the wax mould, the directum and 
amount of dip ass ascertained 1 0 lest the method the bonng 
was continued, and after the top of the core hrul been ground to 
a fliu sui&ce, steel punch marks along a known diameter, mam 
tamed by caraful lowenng and raising with the ssme precautions, 
were impressed on the surfrrae, arul i^n the core was broken 
and lifted 1 his observabon was within a degree of the prevums 
one, *0 that there is probably onfo a neglipble error, or none, 
m the observations ITie dip of the Silurian rock at Ware at 
8a8 fcet below the surface was i' west of south, at an angle of 
41* Similar expenments at Tutnford, earned out with rather 
leas success, gave the dip of the Devonian rocks at U94 feet as 
17* west of south at as from the bonson These oina com. 

I s^d with those of the Secondary rocks off the Wealden axis 
The south easterly dip whuih has been published for one of 
these mstanMS IS mcoriect Mr llarmer, in a paper whidi fbl 
lowed, advocated that the survey of deep seated rocks bv borings 
should be systematically eamed out Iw the Geological Survey, 
the expense being provided for mduectfy by the appreciation of 
real property, and directly by royalty, wherever success attended 
the operations 

Via Claypole desenbed some whole speamensof CHidodonts 
from the Devonum rocks of Ohio, whudi showed that many 
species hitherto defined from single and isolated teeth can no 
longer be maintained The Upper Devonum shales of the same 
r^on have yielded many genira of huge Placoderms , the head 
(rf Dtnukthyt measured from a to 3 feet m length , TUamekt)^ 
was still longer and the jaws of CergtHuhtkyt alone measured 
34 inches in length, ending in teeth or pomts from 6 to 9 inches 
in length All these genera are cloaely allied to Cocenttm 

One of the most important paper* of the meeting was that by 
Prof Nrahulson and Mr Marr on the Phytogeny itf the Grapto 
htes They are led to believe that a character of essential im 
portance m dealmg with the classi fi ca t ion of the Graptohtes, and 
one whu.h, m all probabihty, indmates the true Ime of descent, 
IS found m the shape and structure of the hydrothecse, the pout 
of next importance as indicating genetic relationship being the 
“angle of divergence ' These views are illustrated by refmmce 
to forms belonging to the “ genera " firjugraphu, Dtpitgrapiat, 
Tttragraptui and Dufyeugraphn, whfdi appear in turn m thu 
sequence Out of nine Tttrvgra^ (and the authon know of 
no other forms referred to this genus which are represented by 
well preserved examjdet), eight are closely lepreseDted l» forms 
of Dtcfymegnpdu, whmh are closely comparable with them as 
regards chua^rs of hydrotheem and amount of “angle of 
diveigence,” whilst the mnth is comparable with a Dtipme- 
graptar as muds “angle of divergence” only Moreover, 
four of the Tetragraptr are compurable aa regards the two 
above named important chancten with forms of Dukegrapfas 
and Btytgraptai with eight or more fannehes, and the 
authors confidenUy predict the discovery of forms betonguig 
to these or closely allied many brancMd “genera,” agree 
mg with the rcnwiiung Tetnijpvptt in what tb^ tegfod 
aa esrontial characters. They give details showing pouts 
of agreement of each group oT the vanoua aenes, inclnd 
ing a two branched, a four branched, and a many bnnebad 
form, and pout out how difficult it is to understand how the 
extraordinary lesemblancet between the vanoua species of 
TUragrvptus and JJufyaiegrapfai (to uke one example) have 
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5™“> '““•By wppoied, all the Hpeciet of « “geoiu have 

aac^ed ftom a common anccittal for each gennf, m the one 
cw branched, and m the othtr ca«e two bnuu-hed On 
the other hand, it u companUlvely easy to explain the more or 
ie» tunultaneom existence of forms possessing the tame number 
o f^stipe s, but otherwue only distantly rdated, if they aie 
diHerent ancestral types Phenomena somewhat analogous have 
been detected amon^t the speues of Ammomtes and Brachio 
lX)ds holloaing these infoances to their legitimate conclusion, 
tte authors point out how “genen, liUe Diplagrapiut and 
M0H«graptHS, may contain representatives of more than one 
' family of gra^olites according to the classfication now in 
vogue which would account for the great diversity in the 
charaLtess in the monograptid hydrotherre 
Messrs Garwood and Muir foilowtd with a paper on the zonal 
divisions of the Carbomferons system The following zones arc 
recognised by them — 

Zone of Preduetut c t edeihurginsu 
„ , lahttimns 

, glgCMitUS 

„ Ckoneift papthauacut 
,, Sptnftra oclophcata 

Mr Garwood has traced Iht. zone of P UUuitmus occupyingthe 
nme pc sition relative to that ol P gipmttus from Settle, m 
Vorluihiie, to the Northumbnan coast near Howiclc Bum In 
conclusion, the suthors hope that their work may be continued 
by a Committee and one was appomted by the Section and 
confirmed by the General Committee of the Association 
Prof T Rupert Jones m the twUfth repenrt on Paleozoic 
Phyllopods, gave, a r/sinu/ of these orgamsms referred to in 
previous reports, and appended some valuable notes and two 
tablui by Prof Lapworth of which tht first gives a general 
correlation table of the Lower Paleozoic rocks , the second, the 
horizons of the chief speues of Phyllopods A thud table gives 
1 list of the. geological order of species After hearing interim 
reports from the Committees on Luiypterub, and on type 
spramens, the Section listened to a paper by Or Woodsrard 
on Decapod Crustaceans from the Cntaceous rocks of Vancouver, 
in which the following new species were described CaiUaaassa 
IPAdeaWiit, Paktoearysht Marvfyt Piagi^ktkabiau(t) van 
emertnut, and fftmoltptu huMrdsom Many of th^ forms 
■tpproach contemporaneous f uropean types Tm closing report 
was that cm erratic blocks Ihe Yorkshire Boulder Committee 
and that of the Hull Geological Society are promoting a 
systematic survey of the ground Ntw work has also been done 
in Linculnshiie, Shropshire, Cheshire, South Wales, and Ireland 
A very pleasant feature of this year s meeting has been a 
senes of afternoon walks or drives, cg^ully planneo the Local 

Secretary, Mr Ridley , m many of these the Pieaident took the 
leadership and several memben of the Section attended The 
list of th^ included Bramford, Spruughton, Orfbrd Sndboume, 

S id Chilletford, Woodbndge and Sutton, TatUngitone 
, hoxhall, and Cromer At several of these locahUes 
ms had b^n freshly scarped or reopened by the Local 
Committee and by the landowners It is much to be hoped that 
in future similar oppoitumties maybe afforded of acquinngas foil 
a knowledge of the geology of the neighbourhood in winch the 
meeting is held 

ZOOI OGY AT IMF BRITISH ASS OCIA TION 
A S this Section was occupied wnth dredgiiw excursions on the 
Saturday and Wednesday, only four days were available 
for sectional meetings, and as the number of papers and reports 
to be discussed was large (nearly fifty), the sittings wrere con 
tinned hUe into the afternoon The majority of the papers 
dealt with marme roological subjects, and fishery questions 
received special attention 

After the Presidents address on Thursday, the following 
reports of Committees were taken - 
On the marine zoology, botany, and geology of the Irish Sea 
The report deals with mne dre&ng expediUons held dunng the 
past year, and dtscuiies the additions made to the known &una 
Statistics of the dredging results an. mven to show (i) the 
relative nchnets, per haul, of thi shallower over the deeper 
waters, and (s) the relatively lairo number of genet* repre 
sented by the species in one haul, poinbng to the conclusion 
that, as a rule, allied specie* are not found together The sub- 
manne deposits round tbe Isle of Mao, and the cutsents of the 
Irish Sea are also discussed « 
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On the migiation of birds Tbe nine years obaervatums are 
now being tabulated for presentation at next meetmg 
Investigation of the zoology of the Sandwich Island* Valuable 
cotlectionB are bang made and brought home, and unless theM 
are made now they can never be done, as the extmctioa of 
of the present fiuma is not only inevitable, but will be immedWl 
Research at tbe Zoological Statwn at Maples. The Bntlib 
Association table has bm occupied bj Mr M O Hill, who 
has been mvestigating the maturation and fccundation of the ova 
of Lchinodermata and Tunicata 
Research at the Manne Biological Laboiatoiy at njrmouth 
This Committee have enabled Miss Florence Buchanan to work 
ont the blood forming organ m tho larva of Magelona , Mr E J 
Allen to work on thr nervous system of the embryonic lolater , 
and Mr Sumner to work at the bchmndenn fonnaef Ftymouth 
Investigaiion of the fiiuna and flora vi the West Indian 
Island* Ihe Committee reported upon the progress made in 
working up the collections 

On an Index Generum et Speoerum Animabum In Mr 
Sherbom's hands the Index i* making satisfactory progress 
On tbe physiokigicat applications of the phemogtaph. The 
Committee are studying the marks on the (^ifnder Si the phono* 
graph by nucrophotographs and by recording curves, and they 
proixML to make these available for philological purposes in the 
of dialects 

The following papers were then taken t — 

On the Stereomithes. by C W Andrews They are a hetero 
geneous croup of extinct mr^, foond in Patagonia, whose chief 
jxiints of rtscmblance lit in their large stts bM reduced power 
of fli^t Some of them, at least, have no special affinities with 
the living Ratitie Th^ are not repre sen ted m Luiopean 

Facts and rcAtctions on budding m compound Asadians, by 
IW W L Ritter fCahfomia) The author argues far the 
polyphyletic ongm of the compound Asadians , he considers 
that there is no homologue of tne '* epseardinm ” of CiSsmAm 
in atber Gatdsma or Batrylhu , he auggesu that budiliiig has 
arisen in small Asoduuis as acompensaaim for di m i n is h ed power 
of sexual reproduction , he believes that physiological necessitie* 
have modified the course of developuient by budding, so that 
the endoderm now producLs some organs angmally formed firom 
ectoderm 

A new ckwuficabon of the Tumeala, by W Gorstang The 
author gave his reasons for proposug to modify the claaiifica 
tions given by Ilerdmon and by Lahule, fay adopting some vt 
the features of each scheme In the mom he proposes to MIow 
Ilerdman in the pnmary divisions, and LshiUe in the sub- 
divisions He connderk Pyrtsama to be related to the pelagia 
forms such as Saipa, snd not to the fixed A s ad ia ns He makes 
use of the branchial sac largely m chaafication This paper 
gave rue to an mteresung discussion 
On the presence of skektol element* between the mandibukr 
and hyoid arches of and ZwMMrszu, ondonthepn 
sence ofa sternum in Z&TiwrilMx jrzzrwr, I7 Dr P White 
On the CniMlonta, by Prof W B Scott. This and some of 
the otha papers gave nse to conuderable ducuision, and the 
Section did not adioum till about five o’clock 
In the course of the day s proceedings tt was moved by Pretf 
W A Herdman (President of tbe beetion), seconded by Dr 
F L Sclater (post President), and earned unammously, that the 
zoologists of thu bectioD deure to present to Dr Jobn Murray 
tbar congratulations on tbe comnletiaii of the CAaOnittr 
publications and their best thanks Mr Us splendid services to 
laence Thu resolution was duly conveyed to Dr Murray, and 
a lata of thanks ftom him eras received by the Section later 
m the mefting 

Friday wwidevoted to papers esiA discnseioas on the raonne 
fisheries Prof Mclntaetatad off unlh a paper on eome of the 
resalte of scientific mvestigstioasaa applied to the flehenes. He 
gave a useful summary of what had been efleeted by the Scottish 
Fubery Board { he ^wed that tbe three mile Umit was m 
Riffiaent to protea the spawning fiOie*, and in oondnsion urged 
that soenufic mvestigation* on the fisheries should be cained 
out by Government and rmt be left to Umverstties 
Prof Haddon followed with a report on the Royal DuUin 
Society * Fishery Survey, and also nve an aeoount of the 
Fuhea School at Rings^, near Onblm He pomted out tbe 
special oondition* of the Iruh fishery grounds, tbe lock of access 
to market* and of fish curing statioas on the wesL 
Dr Bashfefd Dean (U S Fish Commission) gave an aoooant 
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of oyster cultural methods expenmenu, and new proposals 
He pouted oat the dtfhculties u “ spat ' collecting, and showed 


at Taranto and the Br^n^ylake in France hinidl) Mdis 
iussed the caltunl methods recently patented in the United i 
States I 

Prof W A Herdman and Prof R Boyce save a paper on 
oysters aiul typhoid, in which they explairiM the uvesti^ations 
they had made on the normal anid aonormal hfe conditions of 
the oyster, including the effect of j^hogeAic organums The 
oysters were laid down in vanons kinds of water, and fed on a 
variety of substances, both u the laboratories at Liverpool and 
also at the Port Enn Biological Station Some of the results 
obtained are the bcnclkial effects of aeration, the supenonty 
of natural food (protophyta, &.e ) over artificial (oatmeal, &e ) 
the deleterious effects of stamiation great toleration cS. sewage, 
inimical effect of ty{dioid fiecal matter, the identification of 
Banllus typhosus in oysters fourteen Am alter ufection The 
observations are still m progress and a ^mmittae of the British 
\ssocuition has been formM for the purpose of carrying on the 
investigation 

I>r H C Sorhy read a paper on the oyster culture in the 
Colne district, which sras to be vmted by a ixurty of /oologists 
from the Section the Wednesday following He desenbed 
the grounds where spat was obtained, and the celebrated 
PyenMt creek where the “ natives' are fattened for the market 

Mr T T Cunningham gave the last of the fishery papers on 
fish and fishing grounds in the North Sea Thu author du 
puted the idea that the great quantities of young plaice in the 
eastern parU of the North Sea arc derived from the spawn and 
embryos earned across by currents, snd that these pluce when 
they grow large supply those parts of the North ^ that lie 
former west lie su^ests that the plaice on the Oerman side 
are a smaller race, and that they correspond in dutribution to ^ 
tract of warmer Atlantic water He urged the necessity for s 
scientific investigation of the North Sea fishenes, and for 
ex|ienments in rearing young food fish in artificul ponds A 
discussion followel in which the authors of the papers, the 
I’resident, Mr Alwsrd, Mr A O Walker, and others took 
part 

In the afternoon a discussi m took place on soological bibli > 
graphy, opened by l>r Ilaviland hield with an account of hi* 
scheme for the establishment of an international bibliographical 
bureau, to be located at /unch The oiganisation u now nearly 
completed, and the bureau is expected to start work m January 
1890 Dr hieldasks England to form a National Committee 
to oiganise a service of correspondents, and to give a grant 
toWitfds the Bureau A Committee of the British Association 
has been appointed to consider the matter and report 

Dr Fieia also resd a paper on the date of publicatiin of 
roological papers, m which he urged that the date of dtstrsiutwH 
be adopted as “ publication 

Rev T R R Stebbinggav 

in zoology proposing that an - 

into a succinct form all the moat mdupensable knowledge in 
each branch of zoology 

Prof O Dilson (txnivain) desenbed the septal organs of 

Owtma fuss/ermis Prof 1 Y E^worth read a paper *— 

statistics of wa^ , and Mr W (Tarstang exhibited a i 
and efiictent collecting reservoir for the surface tow net 
tow net sras experimented with on baturday s dredging ex 
pediuon and was found to work sery satisfoctunly 

On Monday forenoon. Prof L C Mull gave an account 
fi&nstrated 1^ the lantern) of our present knowledge of the 
ca u ses and conditions of insect transformation He pomted out 
the fundamental dutinctioa betwemi the metamorphoses of 
insects and those of other ammals The metamorphoses of 
marine animals srere larvsl, those of insects adult inctamorfdioses 
— the ndgotory sum being late in the hfe In insects the 
nrigiatKm sraa unMaken by the adult the feeding by the 
young This caused considerable difference betsreen Uiese tiro 
stages, the adult insect becomug more add more highly organ 
ned and specialised and the larva more and more degenerate 
Thu marked contrast brought about the necessity for a quiescent 
pupa noge between This paper led to some discnsswn on 




Dr H. 9, Sbrby exhibited a senes of marine animals caught 

J|t>. »J53, VOL. 52] 


in the Suffolk estuones, and mounted as lantem slides after 
vanous methods ofptepantion 

" " ' 1 account of his apparatus for catching muuite 

for >«hm«itng the number of organisms m 


r Sor^^ve 


entangled, 

bunwmi 


three umditionk which mi^t affect the bacteria, and which he 

' temperature, sunshine, and the volume of 

a powerful germicide, but its effect ceases 
dei>th in muddy svater The amount of microbes 
was muna lo v iry with the amount of flood vrater Storage has 
s very beneficial effect in punfying river water from bacteria 
Prof A C Haddon mside an appeal to zoologists to urge up m 
Government and saentific soaeties the necessity for an imme 
diate exploration of oceamc islands of the Pacific He pointui 
out that the great depths of the sea aroukl remain for long 
unaltered that the Antarctic was probably not undeigoing any 
rapid change but that the fiiuna and flora of the isKnds, and 
the customs f their mhabitanU were all undergoing change 
from year 1 1 yesr and therefore ought to receive our hrst 
attenb m 

A paper on the Coemd-e of Ceylon, by Mr E I f.reen, 
illustrated by Ixnulifol plates, was read by Prof Howe* 

Dr II O 1 rbes gave a paper, Lnticisms on some i»ints in 
the summary of the results of the ChaUengtr 1 xpcdibon in 
which ht dealt with the supposed greater sire of the sun in 
C-irbonifen us times and slso with the views of Ur Mumy m 
rtference to the oecurrenct of similar forms in Arctic snd 
Antarctic rcgi ns hinally he pointed out that the eitdtnce fir 
an Antarctic ontimnt m Tertiary times is really supported by 
the ChaU Hiiir cilleitions rather than the reverse is held by 
Dr Murray 

A piper >n the marine founa of I loutman s Vbr >lh is Islan Is, 
West Australia 1 y W Savillc Rent showed that the anomsli us 
character if the fiuna of Abrolhos can only be acc unted f ir liy 

.. .. . * 

u this islan 1 


and also one on the reprodTuc'ion >f the common crab 
Wilsi n was if >|miiin thst an increased sire limit w uld be a 
very distinct pr ilection to the crab A tic sc time st the end 
of the yev would protect the female at a time when there ts 
most destrueb n 

On rncMlay 1 rof Lloyd Morgan gave an account of hi* 
experiments on instincti n ^ung buds He reared ) oung moor 
bens chicks Ac for the purpose of determining how fiur the 
activities of loc mouon (swimming diving, running flying), 
feeding bathing kc are instinctive or congemtal, and how mr 
their oehmleness is a matter of individual acquiubon It was 
fcHind thit timiditv had a congenital baku> but was perfected by 
individual ocquuiiuon There wai> no instinctive avoidance of 
inseeU with warmng colours but such avoidance was rapidly 
acquired by the mhvidual There appear* to be bttle Mipport 
for the view that what is individually oequired 1* then psssed m 
by heredity 

Dr Bashfird Dexn gave an exhibiticm of ova and larvx of 
Amus Upsdost us and Actpeusrr, with some notes on the early 
j . — 1 -p Ganoid*, in which he brought o' ‘ 


: Lepsdosttus u 


Dr Otto Moos (Munich) discuskcd some questions relating to 
the morphology and dutnbution of Medusie He exhibited 
some plates of supposed deep sea Medusre from the Albatross 
expedition showing the prevalence of a purplish tint, which he 
Mfqwsed lo be the comptementary unt to the green {ffiosphor 
escent light mven out many deep sea ommols 
Mr J E Moore’s paper on mrmatogenesis m buds, 
diowed that the spermatic dements ctf pigeons have a marked 
tendency to form multmucleate masses The whole course 
seems to correspond more closely with elosmobranchs than with 


He showed that there were two types (i) Froterostyte, ifi 

only m man and marmosets, and (a) Opssthostylic, known only 
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m rabbiU awl aome other rodents, r-r- 

^ the development of the teeth m certun InaecUvora by M 
7 o*' poUon apparatus of certain maWe^, by 

(t S West , on the value of m^^ogy in the claoi/icatioD of 
uimali by > G Panotu, aiu) on ultiincte wtnl nmti, by 
Nina Layud, concluded the oidnury utbnga of the 


Section 

A notable featUK of the meeting v 


I the very nicreufiit 


chartcrid from the Railway Company fjr 

Haraich Many hauls of the dredge, and of vanou* forms of 
to« net, both suHace and bottom, acre m^e off the Nare md m 
tilt neighbourhood of the Gunfleet bank large quantities of 
matenM were obtained, including Tepresentatives of most groups 
of tht Invertebrata The specimens mcked out were arranged 
in I numlier of huge glass jars and on tht return jtumey 

I rof Tltidman gave a demonstraii n on the most intertsling 
forms obtained On Wednesday the i8th the second roolugicd 
excursion took place to Wysenhoc to inspect the Colnt Oyster 
hiiihtry by invitation of the Mayor and O>r]>oiation <f 
Colchester The party were taken cn biard the new steam 
oyster drelger of the huhery B art! and hauls of the dredges 
wereobt lined at vanoua points in the estuary of the Colne m or ler 

I I iihow the c mdiUon of the oyster ground large quantities 
of the 1 jlya in AUfontdinm ^latiUDSHm and of cimmor 
Aseidiaiis es|xciallv 4sctditUa tii^tiei were founi assoeiatel 
with the rysters Ihe steamer then proceetled to the iyefltet 
ereek where three millions of the famous Citchester ‘names 
are n yv fattening here the [virty landed and mspecteil the 
iiacking sheds where thej were entertained to an oyster 
funehe n On returning t the steamer dredging was again 
carried rn further town the cstuarj s is to set as much as 
I ssihl of the groun 1 and thi differe it ages and conditions of 
the jstcr Lsery ficihl) was given to the party for examining 
this iinixrtant fishir} and a m st favouiable impression was 
lereived if the healthinesii of the ground the purity of the 
w atcr an I the excellent conditi n of the stock 


GFOORAPITY A I PHr hRITI&H 
ASSOLIA nON 

'T'llt Imlliaiit International Gcograjihical Congrea» recently 
held in Lend vn !«ems I > has e iff rded sufficient intelleetual 
dissiiiation f ir niui,t British geogra) hers this year and many 
fiimilwr faces were absent from Section 1 Comparatively few 
iwpers were presented fir reading and several of these were 
lead by the Secretaries as the aulhuii, could not aUend It u 
1 ulitful whither papers iirescnted in this way should be brought 
liefoie the Association for four discussion is impossible unless 
the author is present to uii>purt his arguments and answer 
questions 

If Section h retained its usual pnpuhnty this year — and the 
Inijm lecture hall was orrasiunall> crvwded — it was nit bmusc 
I f the sensational character of the commumcationa made there 
was not even a lidy traveller t rea I a pajier A charactemtic 
if the meeting was the exception il scientific value rf the jupers, 
which dealt leu with exploration than with research 

Uunng recent years the 1 resident if Section L hai, almost 
always i^n a practical geographer with a commanding kn iw 
ledge of one branch of his subiect and thu year the succession 
was worthily i^eld by Mr H J Mackinder, the Reader m 
Geography at Oxford, whose experience of higher education in 
geo^phy enabled him to formulate a scheme for rcjtoring that 
science to its proper plaoe in a rational umversity system The 
older nmveisitics have not responded as was expected to the 
propoeals of the Royal (jeoerapbical Society as to the insbnition 
of Chairs of Gcompby, and the tune seems to have come for 
the Society to take a mA departua either independmtly or in 
conjunction with a new university not Umd to ttie value of the 
expenment which has been tned and fimnd satii^tory m 
Germany A Committee of the British Asiociatian has been 
appouM, withont a grant, to investigate the teaching of 
nogiaphy m thu conntry, Mr Mackinder being chairman and 
Mr Ilerbertson secretaiy 

The President s contention that geography is not “ the acience 
of all things,’ but a correlating atud> dealing snth the resaht of 
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all sciences relating tc the earth from a special standpoint, was 
driven home by many of the pajiers preteiitud to the moating 
Mr W B Blaikie dimonstratea hu greatly Improved 
coemoephere the astronomical relations of geogrojihy, the com 
bination of a terrestrial globe with a transparent celestial gloI|e 
on which the constellations are printed, forming a great advance 
on the old armillary sphert , while the inraious device of re 
moving X celestwl and terrestml hemisjmre allowed of the 
working of plane proldinu on the section as itedlly as of 
qiherual problims on the aurfiue of the outer sphere 

Climatology wras discussed m the rejiort of the Comnutteeon 
the climate of tropnal Afnca which was presented fay Mr 
KavenMem the chaimian It shows the rosnlualieady obtained 
from the six staUons in tropical Afnca equipped by the Asaotaa 
uon The Committee vms reajipomted with a small grant and 
wnth a change of secretaiy Mr 11 N Dickson taking the place 
of Dr II R MiU 

Dr John Murray gave x sketch of the central problem of 
ixieanogiaphy — the circulation of the oceans , and the Section 
instnicted Hit Preudenl to wnle x letter to Dr Murray con- 
gratulating him on tht lomplition of the CAaUetifier Reports, the 
most import lilt coninbutim to physicxl geography of recent 

Mr tl N Dickson summarised the result of the recent inter 
nati mol olisirvati ns on the North Atlantic, in which he took 
jiart xnd t y the ai { of lantern dugiams showed that the du 
tnlmtion of the ttm| erature of the surfoum water wras intimately 
assocuted with the distnbution of mean atmospheric pressure 
over the ocean and that i nsequently the temperature of the 
Atlantic wrater was an important factor in determining the 
weather as well as the rLmatc of Western Lurope 

Mr A Trev ir Battye rea 1 an interesting paper on the 
struQ,le fir existence m Arctic regions dealmg with bio 
gcugraphie il problems but unfortnnatel) there was no time to 
discuss It A biological discussion wmch grextly pleased the 
audience ljul was perhxps somewhat inapproj^te to the 
Section arose in Mr Uorchgrevmk s paper aescnhuig his 
recent expenenrts m the far Sinth and a proposed plan for a 
private Antarctic expedition Sir Josi^ Hooker, the veteran of 
Ross s Antarctic voyages who was reedn^ with great enthusiasm, 
referred to bis adventures m the Antarctic seas and while con 
giatuUtmg Mr Borrherevink on his work m the Norwegun 
whaling trip expressed tulle h pe of great results folfowins x 
pnvxte expedition Sir William Mower had the meeung with 
him m deelonng thxt no more attempts should be made to send 
out ships f n the pretrst of bwkmg tor whales or seals hut wnth 
the h jie of gamine si iintifoc intornwtion 
The return to Vardo cf the H'ltidmtrJ after landing Mr 
Jackson in I ranz Josef Land occurred during the meeting, and 
Mr Montehorc Secretary of the Jackson llarmsworth expedl 
Uon, gave a bnef account of the start of the land party 
In the historical asiiect of geography Mr J L Myies con 
tnbuted a diseussi in of the maps of Herodotus, which enabled 
in interesting contrast to lie drawn between the 1) /run methods 
I f the ancient wr rid and the scientific indueUons of to^dhty 
The papers descriptive of explomuon dealt with Afnca and 
Asia Captain Ilinde s expcnences m the C ongn btate, and Mr 
G {■ Scott 1 lliot s admirable expedition for the scientific study 
of the Kuwenron region have already been before the public in 
other forms Mr H & Cow per s journey thruu^ Tarhuna 
and Ghanan in Tnjxili was new, and the arohoolagjcal features 
w) ich be ibserved seem ti be desefviqg of further study 
The Rev W Weston gave one of to most valuable travel 
papers— an account of his expIontMiM m the Japanese Alpa. 
Thu range occupiet the centre of the hugest island, with summits 
nsrog to elevations of iver IO,fi00 feet The loowfoU on the 
western side is enomous on acoonnt of the moisture m the 
prevailing wind, while the eastern side of range renuluis 
compaiatively free of snow AlSso^ the mow hne in snmmer 
IS Bs low ss 7000 feet m places, there are no signs of ghii^ 
action The volcanic mountains abound m liot mineral springs 
of high repute os baths, and ores of copper and silver are mined 
in several places Ihe dora and fiuma ose both nch, and the 
people retain their anoeot pohtenemand hospitality, whUe many 
curious customs and behefs survive osoongst them 
Mr John Dodd, who was not aUe to be present, sent an 
exhaustive memoir on Formosa, whsKhe had resided from 1864 
to 1890 As a trader he had been arach m contact with the 
abonginal tnbes of the mtenor, and he gave a graphic account of 
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thar mode «f Ufi uid thaur rdaboiis wltli Uw ChmeM ooloakta 
The KKWicei of the Uand wete doenbed ud theproepeettof 
foiemii trade d t i o i me d Frofa^ no Ewnpaen li eo wdt eUe 
u Mr Uodd to (peak fron eapeifence o< the latest irrnminii to 
the emipe of Japan 

Dr A MancM drew atteatkm to the Mognphy of Ruman 
Alb cspectalljr with reforence to the Stbaiian nJlwa* 

Miyor Ifervnt Biw ■*> epttorae of the work of the irath 
InternatMdi Geoi 
Mr MiUer 

er bean propeily stn^ aiMl he Msgested^kUt wo^ 

be a nod field of reieaich for a hardy w^tman Thu paper 
provoked a Iivehr disetiiaiOD m which the vahie of Rockaft as a 
weather forecaiuiig station was referred to and the practseal 


diffi^ties in the way of ntileniift it oonsidmed 
The Section anthonaed the President to write a letter of con 
dolenee to ttie parenU of the late Mr Joseph Thomson express 
mg the hiA opinion umvensUy held as to the valne of the work 
he did in Africa and the warm aAction with which his genial 
personality was regarded by every geographer 


Thi Report jnst u 

Committee shows that 

developed and mostly in the n^t directum Mach of the 
instrnctioa given was of a very elementary character but thu is 
put what u needed by the type tA student for whom it is in 
tended It u aatisfoctory to note that a course of experimental 
actenec was followed fay a number of teachers The instnictiaa 
was confined almost enUtely to expenuenta suitable for class 
demoostiatioo and where possible for repet t on Iw evouim 
school pupils The words of Mr C H Bothamley the Direc 
tor of Tednucal Instructum ui Somerset as to the use of such 
practical work are worth repealing here Since the ch ef 
object of science teaching m evening schools u not so much to 
impart a knowledge of uiefiil focU (though that u important) 
as to train pupils to use their eyes m their daily occupations to 
observe accurately and to reason correctly from what they have 
observed it u clear that if thu end u tote attained thepupils 
mast see things for themselves and not simply be told things 
and the apeilmental proofs must be complete tod tl e leawm 
ing based on them must be sound We will go farther and 
say that the only real scienbfic knowledge u obta ned not from 
aeeing expenmenU performed but by do im them Qear and 
accnnterlamdeinoiittntions are undoultedly gold but prae 
tfod work earned out by the pupib themseliet is far better 
and ^ mre fiiAtiet that are given for such work the firmer 
will be the foundation upon wh A a lupeistructure of techmcal 
oducatkm can be built 

Amomo the ree^ apoo ntments we notice the following — 
l>r A HeydweiDer 1^ vmt docent in Phynci uid Phyticnl 
Chemistry at btrsssbuig to be Extrsortonaiy VnAemot at 
Brethu Dr Leo Cnienhnt to succeed the hte Prof Boig 
Laboratory Wiesbaden Dr 
K W V Dalla Tone Pnvat docent in Zoology at Innsfarnck 
to be kxtnordinaty Profemor Dr K Zwkler to the full Pro 
festorship of FlectroteefanClagy at the BrUnn Technical Hi^ 
Sjdiool and Dr Dxieslewskl to a wmilar post in the Teehtuse^ 
Uocl«hule at Dr h Yung to succeed the late 

^1 Vogt M Profem of CompaiaUve Anatomy and ZooWy at 
Geneva Dr B Weinste n to oe Extiaordinaiy Profoisor of 
Plimics in Berlin University Ik Max Verwom to be Extra 
ordi^ Professor m Physidogy at leoa Dr Herbert Hunt to 
DemoiMUator in Zoology and Mr Vaughan Jennings to be 
of Sci^ 

Dulto » Dr J P Ku^ to the new Hams^ of Fliyuca 

SSSESSI&.StU”' 

- •V. reemt Matncnlation Examination of the Oty and 
^ “S Central Technical College seventy era candidates pre 
Mted tbemsehM and sixty two have been admitted to *ttie 
^ ** Solomon to 

whom the Oothworken Schokiship of ;f6o a year and &ee 
education has bean awarde 1 

MO 1353 VOL 5a] 


SOCIETIES AAfD ACADEMIES 

Paku 

Aeadeiny of Bcieneea September at — M Ptceau m the 
chair— Ona speeuitn of blai^diamoiid turn Braal by M 
HennMoiman The s p a em i en u from Bahm Province aadweigka 
630 grams (about 3073 cants) Its surfima ii m (sut roi^ 
appeemw when sli^tfy mamoified as if gu had etcaped thm 


m the mtenor of suddenly 

Thu npeeimen is ponjus and has 
the sou to the extent of n 


grains of eryi 
cooled silve- 

kwt weight 

grains —On the existence of phlonnc jglyeosuna m dogs after 
section of the ^nal cord fay M R L^ne On the admims 
tration of jdilonnne gtyooinna follows almost as m the case of 
healthy dogs and diffeis from the latter eara merely m the pro 
diietion of a lesa total quantity of glncoae —A brochure entitled 
The actual bn Its of our science a presidential ai” 


Maiquu of Salubnry (tmnslated fa 

been pnnted in the Compondence 01 me Acaoemy —cm me 
comporntwa of pdlagdme 1^ MM A B Grilfitlu and C 
Platt The violet ngment of the Medum [Tt/^gia) has the 
eomposit on CKlti^NOf and u termed fay the authm pflagfine 
It M scduble in alcoliid ether and acetic acid very aolnble in 
carbon d SI Iphide and insoluble in water It gves no character 
istic abaorpt on bands 
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1 IF BIG 

Jtuiut ion lubig hts Itfi ind fVori(iiog 73) By 
W A Shenstone !• I C (I ondon Cassell and Co , 
Limited 189s ) 

T O those who listened it is now twenty years at,o 
to the F inday 1 ecturc {.iven by the late Prof 
flofmann within the wills of the Royal Institution to 
the hellows of the Chemical Society of London or to 
those who have since lead the report of this eloquent 
ind enthusiastic discourse in the Trinsaittons of the 
Chemical Society the tisU. of prcpiring a new account 
of the life and labouis of 1 leb g would appear to be a 
my diffiiuh one 

But to s ly merely that Mi Shenstone has succeeded 
in th s difticult task, would be scaicelyto do justice to 
his admirtble 1 ttle \olume which hts evidently been 
teiy c irefully compiled ind which while it possesses 
liter iry charm of its own gives i clear ind at tlic same 
time critical summaiy of the work and wntings of the 
great chemist which m ikes it for popular read ng at 
ill events prefci ible to Hofmanns brilliant lecture Mi 
Shenstone is e\ idently a m ister of exposition and if in 
teiding through the pigcs of his book the aeientifie min 
encounters one 01 twost iteincnts 01 expressions ofopinnn 
V ih vhieh he cinnot igiee he will be aidy to condone 
these delinquencies in view of the generally excellent 
st>lc of the whole And notwithst inding the remark in 
the preface that the object has been not so much to 
dwell upon I cbigs priv ite life as to tell whit he was 
what he did ind why all ch« mists and all those who 
ire versed in the hist 11 y of s lencc idmire and esteem 
him so greatly the liook as i b ographical sketch is 
superior to the keture As pointed out by the author 
It IS quite true ind is remarkable as it is true that few 
people nowadays even imong students of chemistry 
know much about I lebig s scientific work and his sen ices 
to the great dep irtments of ipplicd chemistry in pbysi 
ology medicine and agricultuic 1 lebig’s extract of 
meat, I lebig s potash bulbs and I lebig’s eondcnsei arc 
the only things which a present d ly student can usually 
lecall if asked to give in account of Liebigs work and 
these he seems genet illy to regard as trivial inventions 
deserving of little remaik Liebig’s life, cut short is 
one would say in these d lys of general longevity, at the 
early age of threescore ye irs and ten, was full of activity 
The Royal Society Catalogue of Scientific Papers gives a 
list of upwards of three hundred papers published by him, 
of which some five and twenty were issued under joint 
authorship with Wohler his life long fhend and associate 
And the Annalen which to this day are fiuniharly re 
iierred to as ‘ Liebig s contain in the first 165 volumes 
issued during his hfetime all the long array of memoirs 
which embody the results of the researches of the master j 
and his pupils 

Up to the age of sixteen little promise of future 
greatness was given by the restless boy, at once the 
plague of his teachers and the sorrow of his parents, 
as he was told by the Rector of the Gymnasium. This 
penod of his life, matked chiefly by conflict with his 
schoobnasters, reminds one of Darwins early days at 
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bhrewsbury And examples of this kind of which many 
are now well known, fill one wit|i wonder that the school 
m ister does not yet recognise the need for greater elasticity 
in the prevalent system of education 

The ideal schoolboy is an orderly machine, always 
obedient receptive sut^issive, ready m the picket field, 
ind with real or simulated enthusiasm for football, de 
spising ill other games, and conservative to the backbone 
He IS the dirhng of the mister, who sends him home 
with glowmg reports and arms full of pnie books. It 
seems never to occur to any one that there may be 
niturcs to which the clissical languages and history 
mike no appcil who liavc not the gift of the mathe 
mitician, ind who do not even care to pliy it cricket or 
football If such appear in i public school they have a 
bid time of It drigging out then miserable days at the 
bottom of the form, regarded as fools by the masters 
and as mufis by the boys And yet among these schcxil 
f iilures there may be I lebigs or Darwins, or at any rate 
there may be and commonly there is, the matcnal out 
of which good and useful ntitens are mode, if only they 
liad a chance to show what they can do 

It 18 not surpnsing th it Germany should chtnsh the 
memory of Liebig for to his example ind influence she 
I undoubtedly owes the development and activity of her 
chcmic il schools and it is interesting to note the relative 
progress made by the chief Furopean nations in this 
direction In Liebigs youth the supremacy of the 
I? nglish and F rcnch chemists was unquestioned Berzelius 
alone representing the science in Sweden It was, as 
Liebig himself says a wretched time for chemistry in 
I (leroianj 

! Since that day things hive greatly changed, the 
I C erman labor itorics h ivc outnumbered those of England 
ind Fiance togcthi 1 and their output of scientific results 
has so greatly i xceeded the achievements of all other 
1 Fuiopean countnes a& to hive formed a subject of not 
undesrived reproai h to the test of them. 

At the present time however, things are not so bad, 
ind there is great hope from the remnvad activity of the 
universities and tcihnical schools in France and in 
Lnglmd as well is in other pirts of Furope and in 
America during the last few years, that these other 
countries will in fuluic contribute their full share to the 
work of experimental investigration and the encourage- 
ment of scientific education and thought 
It would be scarcely fur to the author of this “ Life to 
make any attempt to epitomise it, short and compact as 
it IS 1 hose who arc interested must read the book, and 
those who read it will certainly be interested But the 
estimate formed by the author of the relative value and 
importance of the several kinds of servnee rendered by 
Liebig to the world seems to be scarcely m agreement with 
that which IS more generally current among chemists 
and physiologists F irst in importance we should place 
Liebigs work in the domain of organic chemistry. 
Having shown how to analyse carbon compounds, he 1 ^ 
the way in their investigation, and by the introduction of 
the theory of compound radicles laid the whole foundation 
of modern organic chemistry Scarcely second m un- 
portance was the establishment of the system of practical 
teachmg in the laboratory at Giessen, which certainly set 
" an example soon followed by all the universities on the 
B B 
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continent, and led to the erection of laboratories in Eng | 
land, not in the great unit ersitiet, to their shame be it 
said, but at such places as University College, London, 
and the College of Chenustry 
Liebig’s researches m connection with i^ysiology and 
agnculture were of the utmost importance in their day, 
but chiefly by reason of the stimulus aflbrded to 
inquiry , for wMle the whole, or nearly the whole, of his 
chemical work remains as firmly established as ever, the 
greater part of his physiological theories in relation to 
plant nutnbon, to fermentation, and to animal physiology, 
have been either superseded altogether, or so modified as 
to be no longer recognisable 
The author will probably see fit, on further reflection, 
to alter some of the \iews express^ in his own remarks , 
but enough has been said to show that Mr Shenstone 
has made a contribution to the “ Century Senes ” which 
will, we venture to think, be by no means the least 
attractive and interesting of these useful little volumes 
WAT 


THE SELECTION OF HEALTH REPORTS 
ChHiates and Baths of Great firt/atn Vol 1 (London 
Macmillan and Co , 1895 } 

T his work is the outcome of the report of a committee 
appointed by the Royal Medical and Chirurgical 
Society of London for the purpose of investigating 
questions of importance with reference to the climatolc^ 
and balneology of Great Bntain and Ireland 
The information contained in the volume — which deals 
with the climate of the south of England and with the 
chief medicinal springs of Great Britain— may be sum 
marised as follows — 

(i) Information rec eived from mediral practitioners in 
the districts dealt wnth 

(a) The results of personal investigations by members 
of the committee 

(3) I he analysis of published vital statistics of the 
localities in question 

That the treatment of the climatology of very small 
areas of these islands is a difficult and complex matter, 
IS a fact patent to every one , it is every one's cxpenence, 
for instance, that one side of a bay or headland, owing 
to Its exposure, may be tonic and bracing, whereas the 
other side, owing to a different aspect, or to protection 
by high cliflfs and woodland, may be warm and relaxing 
But since meteorological data ore of undoubted value in 
determining the suitability of an area for the residence 
of those sufienng from various diseases, it is certain that 
some measure of the utility of the present work should be 
gauged from the detail and preasion of these data , and 
the book will be found lackmg in this respect Little 
blame is attachable, however, to the contnbutors, who 
have in the majority of cases made the most of their 
available information , the fact is, we have not yet at 
hand sufficient data to enable a scientific woik upon the 
Chmatic conditions of all the many small areas here 
dealt with to be penned , the record are so few, that 
It IB very frequently found necessary to supplement ia> 
Strumen^ observations by personal impressions Thus 
we are constantly told that one place is frobakly colder 
than another, that it is thought to have more mist and 
moisture i» the atmosphere, and to on , and one to 
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frequently encounters such remarks as “there are no 
climatic records, but the impression is,” &c, that the 
conviction is more and more borne home that it would 
have been well if the committee had first taken some 
steps, through medical men and others, to secure more 
saentific data before publishing the present vedume 
With rare exceptions, precise meteorological daU are 
confined to towns and their immediate neighbourhood , 
and to show the difficulty with which the committee had 
to contend m the case of one important county (ir 
Somerset), it is sufficient to state that this county pos- 
sesses at the present time only one station of the Royal 
Meteorological Society 

Then, again, atmosphenc conditions and health arc »» 
largely the outcome of geological factors, that in a few 
instances it is matter for regret that this subject is not 
treated with a little more folness , and in such a work 
one would expect to find some observations upon the 
mean height, and the extent of variation from the mean, 
in the ground water level, know ng as we do the ini 
porunt bearing which this has upon health and disease 

So far as the information relates to the healthiness of 
the various areas treated o^ and their suitability for 
residence by pitients suffenng from various diseases, 
much will be found of real value , but hen. agam the 
contributors hive had to fare great difficulties— difficulties 
which in many respects are practically insurmountable , 
and hen. again the work presents some shortcomings 
In making deductions from vital statistics, it would have 
been better and safer to have done so from as many 
returns is possible, and not to have rested satisfied, as 
in so many instances, with the actual records of just one 
bnef year , and it would, moreover, have been more 
serviceable to those who would like to make their own 
deductions is to the relative advantages of different 
areas, if instead of the actual number of deaths being 
given, the rates of the more unportant diseases had been 
work^ out for each locality As it is, it would be a 
matter of no small labour to decide which of the many 
areas dealt with stands best with regard to relative 
immunity from any particular disease 

In the reports of local practitioners there is occasion 
ally some evidence of the touch of a loving hand, the 
attractions and healtbmess of the part being enthusi- 
astically attested to , and for this reason, again, it will be 
no easy matter to conclude, from a perusal of the work, 
as to which is the most desirable spot to select , but at 
least one is not likely to fix upon Dartmoor, which an 
informant asserts has on an average 319 wet ^ys in the 
year Most of this local information, however, is very 
fiur and impahud, and the conscientious and judicial 
maimer in which conclusions are drawn by the difierent 
authors from the information at their hands is a striking 
feature of the work 

The committee points out that in a work compnsmg 
information of many sorts and firom many sources, it is 
inevitable that a certain amount of error must have crept 
in , but as a matter of fact, the reader will discover 
scarcely any error of commission , what blemishes the 
work possesses are undoubtedly on the score omission 
There is one glaring instance of contradiction which we 
have noticed, and which will serve to present a good 
example, to the lay mind, of bow doctors disagree. On 
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p 38 we read The influence of gei ■\ir in causing 
in emia is apparent on man) pai ts of the coast ind on 
p 47 It may lx. stated that the infrequency of an-emia 
in the loc il inhabitants is n i d lubt due to their proximity 
to the Atlantic 

To instance the difficult) which frequentl) presents 
Itself of aniving at just conclusions from the statistical 
inform iti m acquired by the r nnniittei let us ask our 
selves whit inference may justly be drawn when the 
phthisis rate is h {,h in certain health resorts It is \crj 
properly pointed out that much of this excess is d lubtlcss 
due to phthisical immi),iants t a spot which is known 
to be con),enia1 to phthis cal patients Quite true I But 
if WL riiinot ascertain /j whittxt /i/the late is influenced 
byphthisiial immigrition how is one to know whether 
the local conditions per « ire fivouiiblc or not to the 
disease in question ? It is conceivable in this relation 
th it certain limited areas of Lnt,land with comparatively 
mild and equitable climates h ive now a native population 
stiongly predisposed to phthisis from the fact that then 
inicstors were originally phthisical immigrants atti i ted 
1 1 the spot so that even if it were practicable that the 
V til stitistcs of V sums could be sep irately compiled 
the I )c il ind dim it c idv int iges or disadvantages i f 
the Ilf i n respect of this disease could ncvei be put 
upon i sclent he basis fi m vital leturns done It is 
will known morcovet thit deductions driwn fiom 
meteoi logic il dita n the sc re of the siiitibiht) of 
the V ir ous areas for thi residence of those suffering 
f >m different diseases must be made with m my rcserva 
t ons tint the subjc t d cs not admit of generalisations 
fo uU r til t the suitabil ty of the climates of certa n 
health lesorts lor different p itients is governed to such 
an extent by that w ondei ft 1 jw s n il factor that makes 
the 5 ime spot bn ng 1 1 < ne mil rcl ixing to mothei 
benevolent ti a teitain diseise ii one and malign mt to 
that disLisc m inothci tl U fiequcnlly the individuil 
< in only irnvc it the eonchisioi as to which irea su ts 
him bfst by an actual peisonal experiment And thus 
it c jnics about that perhaps iftei all the surest lines 
upon vvhiih a physiciin can act are in the main cm 
pint il IS t) his patient \\c have lived long enoigh 
in these islands to know by experience which aie the 
w irmtst driest and most sheltcicd spots, which aie the 
d impest and which are the 1 1 st bracing and relaxing 
ind It IS quite a question whether meteorological data 
will help the physician mu h farther He will generally 
select for his patient what has been proved by the ex 
penence of many geneiations to be a congenial site and 
nothing short of a cautious expenment with the patient 
himself will suffice to tell him which of several alternative 
sites suits his patient best but to this end the expenences 
and V lews of other practicising phyrsicians would be of 
immense value and one is tempted to ask whether a 
work embodying and summansing as many as possible 
of these expenences would not serve even a more useful 
purpose than the flrst 500 pages of this book 

1 he chapters dealing w ith the medicinal waters of Great 
Bntain are well wntten useful, conase and impartial 

The committee hopes to deal in a further report with 
the climatology of the remaining districts, and with those 
mineral spnngs which are not ihcluded in the present 
volume 
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BOO A SHEir, 

4 if t,/ f h I Mott (i s r iHttwHs Al/tpliguei Par 
Charles Henry i'’4 pp fPans Nony 1895) 

Vm intioductoiy course of elliptic functions intended for 
those who have a fa r acqu iintance with integral calculus, 
should eonsist of three stages In the first stage the 
subject would be ipproached as a development of integral 
cilculux the addition theoiem and periodicity obtained, 
and a laige number of ippliiationx made to problems 
whose solutions cm tw expressed in the notation of 
elliptii functions Difficulties of the multiple interpreta 
tion of the squaic loots of v ifiable functions would be 
pointed out and left In the second stage in elementary 
intioduc tion to the modern desciiptive theoiy of functions 
of a complex vai able would be furnished cont lining a 
faiily full account of the theory of doubly jx-riod t 
functions illustrated at cvtiy st ige Iw examples horn the 
functions whose existence has been foreshadowed in the 
hrst stage The third st igc would be a systematic de 
velopmcnt of the elliptic functions with the help of the 
elemental) thcoiy of functions finishing not beginning 
with the diffeientiil cuu ition ind the applications to in 
tcgral calculus Such i course would lequiie at least 
twenty five houi letlures and the unfainiliai chaiactei of 
the second and third stages would make a careful levision 
necessary 

I he present little volume is ronctintd with the thud 
stage on the whole there can be no doubt that it is the 
mo t siiital le handbook which has yet appeared for the 
use of tcichers cngiged m such a course as sketched 
above 1 he elliptic functions aie obt lined by the infinite 
double sei es for p{u and certainlv the ide i is the tight 
on< tiDugh It IS easier to l>egin with the scries for / (v 
I he dftcrcntnl equaticn is hence obtained and the 
following chaptei attempts t) establish the functions 
on thit basis It seems pieferable that th s should lx. 
postponed and treated only by Riemanns methods 
Chipteisiii ind IV intiixluie the functions (v and ertr 
IS IS quite proper but t v ould seem much better that 
the addition e juation obtained in chapter v should be 
obt i ned independently of the <r functions ind by Abel s 
method vith the help of a plane cubic curve The 
functions ir,(«) cr/«) it (m) ire then obtained and hence 
It IS privcil that the fund ons ^^pu , aie single 
valued functions of u It is i distinct step in the nght 
diicction to make the statement that these functions 
y/pu C| are single valued but the f ict ought to 
be obt lined befire ind indcMndcntly of the investi 
gation i f their ictual values The sime remark holds in 
regard to the functions in u dn u d x = sn u A ought 
to be shown thit r* is single valued before its 
ictual value is obta ned ind the l emark emphasised by 
proving that such a function as ^/(i - I snu) is 

equiUy a single valued function of u The fict which 
,is obtained that all doubly periodic functions aie 
rationally expressible by / « and p u ought to be com 
pared with the far t that all doubly periodic functions are 
rationallv expressible by sn u and enudnu ind it ought 
to be clearly seen that when we are dealing with Jacobi s 
functions m u is no more a function of the same kind is 
m u than is ^Jpu c, of the same kind aa iu when w e 
are dealing with Wcierstrasss functions In these two 
cases respectively enu and ^pu are f tutorial funt 

lions which ought to be carefully distinguished from 
the two fundamental functions wherebv the algebraic il 
irrationality under consideration is resolved 
With these criticisms and the remark that the accounts 
of the transformation and of Jacobi s d functions are not 
so full as one desires we may conclude strongly recom 
mending all who desire a useful class book, to which 
however, many expUnaUons and illustrative examples 
must be supplied, to adopt the book. H F Bakfr 
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LETTERS TO THE EDITOR 
[Jh* Edtttr iMt not hold ktmulf rtsiotmhh for opmum ox 
prtutd by hot torrtspondontt Hotthor con ho un d tri o k t 
to rotnm, or to corrttpond tooth tho wnton rofoctod 
nuauucn^s mtondod for thu or any othor part of NATUm» 
Ho nottco u tahon of anot^/mou* communuahont ] 

CUutiiM’ Vmal Tbeorem 

Thf question nuM<I by Colonel Bue\i, in Nati RPfor August 
^ 9 , illustrates the importance of keeping in mlw a clear state 
ment of what a general theorem suen as thst of Clausiua with 
rtsjiect to the vtrwl asbcrts, and the esiicntial relativity of the 
fortts which are regarded as actiw on the particles, and of the 
kinetic energy of the system The theorem asserts, I think, 
that if the motion of the system of particles be continued over 
any interval of time, tj, the excess of the mean rslue of the 
kinetic energy of the system fur that interval of time over the 
\inal for the same interval is etjual to the excess of the value of 
— at the end of the interval over its value at the be 
4/1 <* 

ginmng, p being the distance of a specimen particle from the 
( Elgin and m its mass, and the summation being extended over 
all the partieles ol the system 

It may be noticed here that the mean value of the kinetic 
energy of a system fur an interval of time <, is equsl to the 
iif/ian of the <^tem for that interval taken per unit of the time 
in the interval 

There can be no doubt that the theorem is true, and will be 
venfied by any test case to whieh it can be applied The proof 
given by Clausius himself is perhaps the simplest, but the follow 
ing mode of arriving at the theorem is mstructive in some ways 
Kvfei the particles to a system of rectangulsx axes in the ordinary 
way, and adopt the fluxional notation for velocities and acceleri 
tions Thus taking a specimen particle, which is at the point 
r, y, at time regarding, as we arc at hberty to do, the 
velocities Jr, >, 4, as functions of the position of the particle in 
the motion, we have 

and two other equations for Y, /, which can be written down 
from this by symmetry Multiplying these eouations by jt,y, '■ 
resjieetively, adding, and rearranging, we easily hnd 

+ "'c^af+^> + s4) 

Integrated from 4 = 0 to 4 ~ and esiended to all the 
particles, this gives 

yV + >• + 4 k/r = - J3 J'\\x + \^ + Z-k* 

+ 4j^»«(at + jp + St) J 
The expression on the left [which may be written 
2w J (itL. + ydy + V.)] 

Is nowhere asserted, so &r as I know, to be kinetic energy, Imt' 
IS the Ume integral of the kinetic energy (that is the adion of the 
system) for the time interval 4, Dividing both sides by /, we 
git the theorem as stited above, namely 


The expression on the right is the imal, and is in thecircum 
stances stated undoubtedly equsl to the time average or mean 
value of the kinetic energy, as the equation asserts 
If R be the force acting on a particle in the direction towards 
the ormn along the hne joimng the origin with the particle, and 
p the irnttance of the |iarticle from the origin, we have 
+ Yy + /i = - Ry, 

and the theorem for stationary motion may be stated thus, 

Meun value of T = mean value of iSRy, 
where the summation takes in each particle once, and oriee only 
I et ns aptily this to the ease taken by Lord Rayleigh, and 
alleged by Colonel Basevi to contradict the theory, of two 
particles each of mass m, at a distance apart r{ = 2 p), revolving 
round their common centre of gravity Here, taking the ongin 
at the common centre of gravity, we have constant values of the 
vinal and of T namely hXRp = Ky and T = mV’ l^us, 
mV*/p = R, which, as l^rd Rayleigh remarks agrees with the 
law of cenlnfugal force 

If we take tfie motion relatively to one of the two particles, 
regarded os at rest, we get the same result The relative velo 
city of the other iiarticle becomes aV, and the corresponding 
kinetic energy amV’, the distance of the origin from the other 
particle 2 y, and from itself zero Since the acceleration of the 
moving purtiele relatively to the [larttcle now suiqxised reeluced 
to rest, iselouble Us acceleration relatively lo the common eentre 
of gravity, the force now considered as icting on the moving 
particle must be taken as aR Thus we have 2 m\‘ = JaR x ay, 
or as before mV /p = R 

If we do not suppose the origin to eomcide with one of the 
particles rolueeil to rest in this m inner, but to coincide for the 
moment with the fontten of one of the particles, the velocity of 
each particle is % the force towards the ongin on that distant 
' om it r IS K, and we have 1 = mV*, 43Rp = iRc, since n iw 
— r Hence onee more MV’/y R 

Similarly, any < thcr origin and axes of reference would give 
jc same result Colonel msevi has, it seems lo me, overlooked 
the fact that in the theorem it is the forces acting on each 
particle relatively ti Ihe assumed axes and the rorres)xinding 
otions that must lie taken into account, and that in the ease of 
system of particles between which exist forces i f mutual 
. .traction, the stress between a given pair can only enter once 
into the value of JaKr (.itsv 

Bangor, September t 


' pjdt m - 1:| j Vr + \y + /s)/4 
where T denotes the kmctic energy of the system at the in 


It u clear that if 4, be taken very great, and the velout 
the distance of each particle from the ongm be always l 

Ml the left IS neither infinite nor xero, while the last term 


X4ty and 
ys finite. 


X J'*Tdt » - J\xx + Yy + Zsk* 
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-K)- 

r _ « and Ihis may be written 

M^(«r)MMw* + MX“ 


(«p), (rr ), J 'a = j'tuh + 


i corresponds t 1 Colonel 


But now mj tdn, nr mj *^‘*1 does represent kinetic energy 
And M J'^"df ot - mj “ fhe vinal The equation 

shows that if fir a certain tune 4, the right hand member, 
vanishes, then on the average of that lime 4, the two terms on 
Ihe ngh‘ are equal and opposite 
The form aRr is a rather slippery one If in the example 
which Colonel Basevi quotes from Lord Rayleigh, you ^t 
Vs -I- Yy fiir Rr , it comes out easily h or we may take for 

ongm the centre of the circle of radios y Then 

f\ -^/andXx + Yymfy. 

And therefore 

limtf s aiw/y. 


S H Bukbury, 



NATURE 


569 


October 10, 1895] 


Colonel Basb\ i n cnticinm of CUuuiu' vinal theorem are 
not jiutifiable 

In the 6nt place, the left hand tide of hit equation at the foot 
of p 413 thould be Mr - [Mr]*. a, tmce the latter term iv not 
necemanly rero even for penodit motion, tg it equals l if 
r = exp (on /) 

In the next place, though tbit diflertnce' obviouily vanuhes 
fur penodK motion when thi “ oiiUble value given to /" is a 
multiple of the period, yet for this tamt \alue of t the areai, 

Jwifr and jxdu will not vanish , indeed for no value of f can 
tht former vanish, as it rt presents j {dxldt'fdt, which is the sum 
of essentially positive quantities Hence wc can have but 
j ui/r ^ ~ j when xh = 

Thirdly, though in the case of stationary motion the areas j ndx 

and - ^ xdu may not bt exactly equal for any value of /, yet 

their difterence can only fluituate within eertain narrow limits, 
so that when multiplied by w/s/ it hecunies vanishingly small if 
J IS large en nigh, which is til that Qausius asserts. 

1 uurthly, Clausius does not take m j uJx to represent kinetic 

eneiOT, but this expression divided by 2t 

hifthly, the fact is overlooked that R refers, not to single 
liartieles Imt to parr of |iartirks , so that m Lord Rayleigh s 
t ise, iSKr s ^Rr, and not Kr os asserted, there being only 
onr pur of particles in question, and the virial equation doi\ 
therefore give K = mr*lf, the ordinary law of force for uniform 
circular motion 

I astly, there is no ground whatever for talcing JV; ind jaRr 
IS equal terms, there being absolutely no cunnection between 
them except that both represent energy , indeed, by this assump 
lion Colonel Basevi obtains a formula which give s for the pressure 
in an ideal gas only half its proper value 

C hnst Church, Oxford Robert F Bvvnes 


Hutton's “ Theory of the Earth " 

It IS I la. doubted whether any work, with the exception of 
1 yell s ‘ Trinciples, has hail a more mi|K>rtant influence on the 
science of railogy than Hutton s ' Theory of the Earth,* in 
which for tm. hrst time the true mode of studying the science 
was set forth and its fundamental fiicta oiitlmcd 
The th'Jty was first propounded in a paper of some ninety 
hve pages, written m 1785 which appeared in 1788 in the first 
volume of the Tramaitions of the Koyal Society of Edinlairgh, 
ind was at once attacked Iiy a number of hostile critics 
Ten years later, in 1795, it was republished m Eilmburgh, 
greatly extended, and including the results of much adilitioiml 
work, in two go^ sised octavo volumes These included the 
sulistance of a number of papers published by Huttem after the 
appearance of the first outline, as well as answers to his varoais 
cntKs, and is the work which has become a classic m the science 
The work, however, in its published form is evidently incom 
plete, for on the title page it ui stated to consist of four parts 
and, in the table of contents, volume i is called port 1 and 
volume II port 11 \ olume 11 , furthermore, cuneludes abruptly 

with the following words ‘ Therefexe m pursuing this object, 

1 am next to examine fimts, with regard to the mmeral part of the 
theory and endeavour to answer objections or solve difficulties 
which may natumlly occur from the consideration of particular 
appearances ” 

rarts 111 and iv , so for as I can ascertain, if wmtten, were 
never published In the library of the txeological Society of 
London, however, there is a nianuscnm of Hutton s which is 
apparently a portion of one or other of these parts It u bound 
m book form, and was presented to the library 1 ^ Leonhard 
Horner, Esq , and in a note by that gentleman, presmting it to 
the Society, it is sUted to be one of a senes, and to have been 
given by Dr Playfair, the populanser xA Hutton s work, to 
Lord Webb Seymour, and on the death of thu nobleman to 
have passed to the Duke of Sommet, who jjave u to Mr 
Homer It bears no Utle, and consists of six chapters | 
nnmbered from iv to ix , and was evidently continued in j 
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another manusenpt, os the last page, forming the concloiscm of 
ch^er IX , bears the words ■■ chapter x ” at the lower comer 
'ne manusenpt treats chiefly of a sulnect the mvestigation of 
which has been so piolifir of results in recent years, namely 
gmnite cvntocts, and especially the contact of gramte mames 
with “schistus." He shows that the gramte was not a 
“ pnmitive " rock on which the schist was deposited, but that it 
was intruded through the latter m a molten condition, and holds 
that It was the agent by which monntom chains were upheaved, 
supportmg his proposition by a dcscnption of the lehUiona df 
tliM rocM m vanous parts of Scotland and dsewhere, among 
them the Island of Arran To the descnption of thu last* 
mentioned locality a whole chapter u devoted, m which the true 
nature of the pitch stones u also set forth, and the denvation of 
the felntes from them by a ]iroccss of dentnfication is recogniaed 
It IS merely desired m the present letter to dmw attention to 
the (act that at least some other volumes of this manusenpt are 
extant, and to urge upon those who may know where they 
might be sought, or who may by chance come upon them, the 
importance of preserving them, and of placing tnem if not in 
the tieolngical Society’s library with the nagment above referrevl 
to, at least m some library where they may be at once secure and 
available for use 

The liouk is one of the most remarkable which has appeared 
in the history of geological science, and all who are mterested m 
the science must dcarc to see it secured and preserved in its 
completed form Frank D \nAMs 

McGill University, Montreal 


Abnormal Atlantic Waves, 

1 1 happens that I have 1 niy ijuite lately seen a letter on this 
subject in Naii kk of March 7, from Mr E C Strommr of 
Glasgow It may |>erhaps be of interest to some of your 
readers to learn that on January 6, 1891, and about 4pm, 
the people of 1 nnchal, the chief town of Madeira, and utuate 
on the south const (lat 3a’ 37’ 45 N , long 16* SS ao* W ) 
were astonished by the arnval of a great wave which bunt with 
violence on the shore, coming seemmgly from the S E or 
I S I The sea had lieen calm previouslyi and the wind was 
light At Machieo, a village some fifteen miles to the east of 
1 nnchal, a similar phenomenon took place contemporaneously, 
and also at Camara de Lobos, a vallage about six miles 10 the 
west At the latter [dace, where there is a small hay amongst 
the roeks, there were three nsings of the sea, one much higlmr 
than the others The bottom of the hi» was laid bore, and 
fishes were seen struggling in the mud The boats lying on the 
beach were more or less damaged, but I did not hear that other 
pr^rty was injured 

Two electric cables belonging to the Brazilian Submarine 
Telegraph Cnm|Xiny connect runcbal with Lisbon Now, it w 
worth noting that early on the morning after the occurrenee of 
the great wave when the Companps officials stationed at 
I unchal went as usual to test the cables, one of them was found 
to be broken in deep water at a distance of seventeen or 
eighteen miles to the south of Madeira, whilst the other cable 
was in good working order It is an unsolved question whether 
the same cause that |irodueed the great wave had also broken 
the cable or whether the two events were simidy coincident but 
due to independent causes 

Slight shocks of earthquake are fell at distant intervals at 
Madeira, but no seismic disturbance was noticed near the dale 
of the great wave 

As the wave came from the southwards, I asked a friend to 
make inquiry at Tenerife whether anythmg of the sort had been 
expeneneed there The reply was that nothing extraordmary 
hod occurred on January 6 at Santa Cruz on the south coast of 
that island At I’uerto Orotava, on the north coast, there was 
bright weather at the time, with light winds, and no virave had 
occurred, nor had any earthquake been felt 

James Vatt JoiinspON 

Eunrhal, Madeira, September ly 


Leof-abaorption 

A »K\v weeks ago I threw some cuttings of the common 
Pnvet {Ixgnitrmm tm/gan) on the borders In the garden Of 
these cuttiim some perished, while the remainder were drawn 
into the soilby the worms some with the cut end downwards, 
some only b) a single leaf, leaving all the rest of the cutting eu 
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pUiH <ur Theie Ullmr are, at the end of thu time, all oi (reih 
tnd healthily gteen os they were at the moment of cottine oft 
tht parent puuit, notwithatonding the very hot weather we have 
ricently expenenced It leema to me that this u a clear proof 
that the ro/r of leavet u to absorb aa well at tvaponUe, a pomt 
on which much doubt hat often been expresied O Paul. 

Harrogate, September 29 

It hat been proved over and over again, and it it eaty to 
prove, that the leavet of tome plonla, though probably not of 
all, are capable, under certain conditiona — nttnlly aononnol 
i mditions — of abtorbing aqueous vapour or fluid water , but 
this articm can haidly be regarded at a function, though I am 
not prepared to tay thit absorption of moisture Iw leaves it in 
n I cate a part of the every day life of a plant llie return to 
turgidity of the leavet of a plant during the night u, however, 
in a general way, due, doubt’ess, to reducM transpiration, 
r ether th-ui abiiOTption from the atmotphere Yet in the 
tbtence of a counteracting current of water from the roott, the 
loves of some plants, especially of those mhabiting almost 
rainless regions, but where the air sometimes reaches almost 
( implete saturation, -ibsorb moisture At least, so it u asserted 
With regard to ibsorption by detached leaves or by leases of 
detached brtnehes, the deveU pment of the action depends, spart 
from other circumstances, on the imount of vital energy left 
md this IS determmed to s great extent, by age The common 
I rivet IS a shrub of extr lordinary vitality , rare in our native 
vigrution I hudly need add that proof of leaves being able 
1 1 ilisiotb water miy be harl liy inserting withered leaves m 
Miter hy their uppir halves, leaving the stalk out If not too 
Id, or too much dried, Ihe wh ile leaves will regain targidity, 
though the prtx.ess miy lie a slow one 

W BoniNi IIpmsiiv 


Tertiary Poaail Ante m the Isle of Wight 
In a inper iniblished in Nett as for August 22 p 399, by 
Prof C Lmery, on ‘ The Origin of Puropean and North 
American Ants, the author states that "the Sicilitn amber of 
Miocene age lontains genera which belong to the actual Inelian 
and Austmlian ftuna while the Baltic amber contains the 
genera bormica I asms and Myrmica ’ In the Bembndge 
bmevtone m the Isle of Wight, of h ocene age, Ihe same as the 
Baltic amber the following genera occur hormica, Myrmica, 
and Campunotus, and some others not jet desenbed In my 
collection there ere a large number of these Hymenopteri, 
generally well preserved, and seem to be more numerous than 
iny of the other insects from the same liuls It is only of late 
sears that any number of insects have Ixxn met with m the 
British teitianes, and it is well to record the two genera referred 
to 1 iimica and Mjrmica, being found both in the Baltic amber 
and Bembriilgc limestone Among the numerous fossil insects 
in my possession from the Lias, no trace of any ants has been 
I Iiserved, and it seems that they did not come into existence 
until the biter Tertiary epoch P B Uroiiif 


THE NORMAl isCHOOL A T PARIS 
T N (onneetion with the telcbrations of the centenary of 

the foundation of the I- cole Normalt in Pans, referred 
to at the time in these columns (vol Ii p 613), 1 pon 
derous tome has been published’ containing the eom 
plete history of the school, and details concerning the 
most renowned of its alumni Opportunity is thus 
afibrded of mving a sketch of the development of a 
school which has played an important part in the history 
of education for nearly a century, and which has been the 
training college of many of the most distinguished Pro 
fessoTS in 1' ranee 

I he most elaborate avticle m the volume is a detailed 
history, by M Paul Dupuy, on “ L’Ccole Normale dc Pan 
III ’ lhat article his furnished the particulars with 
reference to the early history of tne schwl given m this 
eontnbution 

When the Convention of the qtb Brumaire, An III 
(October 30^ 1794), the decree to which the Normal 

I Lb Cimtmahi ds itcolB Nomuile (Pans H ichclK el Cw ) 
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School owes its foundation, it realised an idea which had 
occupied the attention of me University and Parliament 
for many years So for back as 1645 the University of 
Pans considered a proposal by the rector, Duroonstier, to 
provide the means for the education teachers and 
pnncipals After the expulsion of the Jesuits in 1761, the 
Parliament of Pans bes^ to carry out the idea by insti- 
tuting fellowships and uniting at Louis le Grand the 
scholars of the small colleges of the University At the 
time when Parliament was taking these steps, wletti de 
Saint Paul wis fomiing a traming school for teachers, m 
which his pnneiples of personal ^agogy were taught , 
and Bemardin de Saint Pierre pleadM for a college of 
instruction “J admire avec ftonnement,* he wrote m 
1 789, “ que tous les arts ont parmi nous leur apprentissage, 
exceptd le plus difficile de tous, celui de former les 
hommcB ” 10 the influence which these educational re- 

formers h,td m bnnging the matter before the Govern 
ment of the Revolution must be added the impulse 
denved from Germany, through Alsace Alsace was 
then the only province of France able to furnish ideas and 
models for popular instruction It had been toacbed by 
the great pM igogic movement m Germany, and its great 
influence upon the three Revolutionary Assemblies makes 
It prominent m the history of the Normal bchool 

Practicdlj evtiy part of the educational system of 
Iimcc owes us development to the Kepublii The 
Committee of Public welfare early concerned itself 
with the question of national education, and Com 
missions were ippointed to report upon the best 
means for developing in educational system In 
1793 a pi in wis put forward to establish normal 
schools for the training of teachers Nothing deflnite 
was formul ited, however, with reference to the Normal 
School until September 1794, when the Committee of 
Public Instruction adopted a senes of articles, the first of 
which was to the effect that “ there should be established, 
at Pans, a Normal School, where instruction in the art of 
teaching science should be given to persons already 
possessing scientific knowledge At the end of the fol- 
lowing montli, the N itional Convention, after a discussion 
of the scheme and the suitjects to be taught, passed a law 
for the establishment of Ecolcs normales The idea was to 
establish these schools in v tnous parts of France, but it 
wis not then lealised, and the Normal School at Pans is 
the only one that owes its existcnet directly to the law of the 
Convention Referring to the designation of the schools, 
an offiei il note re ids " Tht word ttonstal, which has 
been tpphed to the schools newly decreed, is taken from 
geometry It expresses really the perpendicular or level 
In the sense employed m this case it announces that all 
knowledge belonging to science, to the arts, to belles 
lettres, &.e , will there be taught, and taught to all equally ’ 
Science was thus placed upon the same footing as the 
humanities Ihe methods and results of investigation 
were not to be known to a few, but were to be tau{^t by 
the most eminent men it was possible to obtain The 
first pitwrimme of the courses and professors shows the 
scope of the instruction given 


DiMtnptive Geometry 

Natural History 

Chemistry 

Agnculture 

(>eography 

History 

Morals 


Professors 

Lagrange and Laplace 

HaUy 

Moi^ 

Dau^ton 

Berthollet 

Thoum 

Buache and Mentelle 
Volney 

Bemardin de St. Pierre 
Sieard 


Analysn of the U nderstanding ( jaral 

Literatnre La Uarpe 

A glance at this list will show that the professors 
were selected on account of their eminence in different 
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branches of knowledg« rather than for purely pedagogic 
abiliW, though the object for which the school was 
foundiHl was to instruct teachers in the pnnaples of their 
profcMion BerthbUet was the only one of the profnsors 
of science who paid any serious attention to that subject 
in the official programme issued to the students his col 
leagues confined themselves to purely scientific matters 
Methods of research appe tr to Mve formed the subjects 
of the lectures rather than methods of exposition and 
education Lagrange and Laplace made this plain in the 
following announcement of tneir courses ‘ To present 
the most important discoienes that have been made in 
the domain of science to develop the principles under 
lyinj, them to notice the acute and valuable ideas which 
gave birth to them to indicate the most direct road to 
discovery and the best sources where debils can lie 
obtained to show what is still to be done and the steps 
It IS necessary to take these are the objects of the 
Normtl School, and it is from this point of view that 
m ithematics will be taught 

On January 3I 1795 the lectures commenced at the 
Museum d histoire naturellc the amphitheatre of which 
had just been completed and which was given up pro 
visionallyto the Norm d School In the presence of a 
1 irge assembly Lakanal read the decree establishing the 
school and was followed by Laplace Hauv tnd Mongc 
cirh of whom lead their piogrammcs and indicated the 
lines they intended to follow Hut the excited state of 
hraiicc during this period wis such that the students 
c Hild not be properly disciplined Political petitions and 
manifestos fluently emanated from the school and 
there appears to liavc been an almost entire w int of 
orginisation The excessive petulance of the students 
showed Itself during the hctiires ind espeeidlj in de 
b ites after the lectures the subjects of which were freely 
discussed and criticised to the frcuuent embarrassment of 
the professors 1* ventu dly the debates weie suppiessed 
in the ease of the science leituies Huuy substituted the 
debates by 1 iboratoiy work ind the proKssors of mathe 
niaties instituted (lebitmg sieictics to be managed 
entirely by the students who weic to mutually assist one 
mother These conferences weie only organised for 
mathemitics and thc) appeal to hue been installed at 
the College dc f ranee whcie they were held everyday 
1 he conference system of cduc ition is a legacy from 
the Normal School of thi >cii III of the National Con 
vention to that si hool is also largel) due the place which 
science now occupies in the f rciieh system of education 
letters and science were taught by men of emial high rank 
and authority and the students selected either br inch of 
knowle^e according to thc r inclinations and natural 
gifts The students at thc school were drawn fiom dl 
parts of !• ranee and m iinta ned by the Republic But 
the national exchequer at the tunc could not stand an) 
extra dram upon its impoverished resources It is there 
foie no muter of surprise thvt when thc courses ended 
in May 1795 the school was closed 

In spite of Its imperfect ons the School of the Com cn 
tion exerted great and bench 1 il influence upon the 
French nition Diot, in his histoiy of science during 
the )■ rench Revolution compares the school to a v ist 
luminous column which rose so high from the middle of 1 
desolate land that Us great bnlliancy covered France and 
enlightened thc futuie And spinking it the I ans 
Academy of Sciences in 1833 Arago said with reference 
to the school It w as alw i) s net essary to go b ick to the 
Lcole normalc to find the fii st public instruction in desciip 
live geometry h rom that school thq instruction passed 
ilmost without modifiiations to thc Eeolc polytcctmiquc 
P tom the Ecole nomnale also d ites a veritable revolution 
in thc study of pure mathematics Thc demonstrations 
methods, and important theories hidden in academic col 
lections, were ftir the first time piefented to students and 
encouraged them to rebuild on n6w bases the wotks 
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intended for education Arago thus showred that 
through the Normal bchool, science gained the right of an 
important place in public education He insisted upon 
another pmnt none the less important, vu that at the 
Normal School, for the first time, at least officially, public 
education was given by the first men of intellect in the 
country ‘ With some rare exceptions, scientific investi 
gators atone time formed in France a class totally distmct 
from that of the professors By bnnging thc first geometers, 
the first physicists, thc first naturalists into the profes 
sonate the C onv ention endow ed the educational fonctions 
with unusual advantages the fortunate results of which 
sre still felt In the ews of the public thc school that 
bore the names of I agrange, I aplace, Monge, and 
Berthollet could claim equality with the highest places of 
instruction The hrst Normal School in foct, in spite of 
Its brief existence founded a tradition which was preserved 
during thc Kestorition and under the second Empire 
and which has had a decisive influence upon thc history 
of education in hrintc For this reason M Dupuy is 
justified in concluding his detaili^ history of the School 
of thc Convention with the words ‘ The centenary that 
thc Lcole normalc has celebrated this yeir is therefore 
more than the centen iry of its name it is that of the 
institution Itself under its first form 

The second stige in the history of the Normal School 
Ixgan in 1808 (that is four years after Napoleon had 
changed France into an Empire) with an Imperial 
decree establishing un pensionnat normal destind 
\ iccevoi lusquA trois cents jeuncs gens qui y 
seront foimcs t I art denseigner les lettres et 
les stunccs This decree extending thc organisa 
tnn of thc F tench University created two years 
before founded definitely the present school Before 
students were permitted to enter thc school, they had to 
igree to remain in the teaching profession at least ten 
years They attended cl isscs at the Collie de F ranee 
the Ecole polytcehnique ind the Museum d'histoiie 
naturclle according to whether they intended to mstruet 
in letters or in different branches of science An annual 
grant of thne hundred thousand francs (^3,000) was 
voted foi the expenses of the school ^e r^ula 
turns were bised upon those of the colleges 01 thc 
old unversity st the students were prevented from 
Uking part in the affuis of the political woild This 
orginisation however did not last long for in 1814 
there eimc the entrance of France by the Allies the 
abdicat on t f Napoleon and the trigic hundred days all 
of which with later events had their effects upim the 
school louis Will proposed to change the organi 
vations of the school and university, and a decree with 
this end in view vv is passed in February 1815 But 
when Napoleon rt turned from Elbe a few days later, he 
entirely suppressed the new regulations, and re established 
thc Iinpenal University in accordance with the decree of 
1808 And when the t mpire finally felt, the ministers of 
louis Will ibanduned the idea of changing the 
organisation and themselves supported the Imperiil 
system fhe school existed up to 1833 under these 
rules when it w is decided that its place should be taken 
by F coles norm lies particlles Four years later the school 
was re established but in order not to excite memoiics of 
thc Revolution and the Empire it was named the £cole 
prepai atoiro Only in the name did this school differ from 
tht old Normal School and even that was restored by 
Louis Phillippe Duke of Orleans, who in August 1830 
sliortly after he bei amt Kinj of the French issued an order 
that the school devoted to the education of professors 
and for some years carried on under the name of Ecole 
prdparatoire is to rcassume the title of Ecole normale 
A little later the school was organised on the lines upon 
which the studies ire earned there to ^y Iheduiation 
of the course of study which in the Ecole preparatoire 
had been two years was definitely fixed at three years 
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ind the sections of science and letters were more clearly 
separated than they had ever been before After study* 
mg tc^ether dunng the first year, the saence studen^ 
during the seconif and the third years, were arranged 
into tao divisions, one of the physical and mathematical 
sciences, the other of natural sciences, the chemists being 
( lassihed with the naturalists In the second year the 
mathematicians and physicists had a few courses in 
I ommon with the c hemists and naturalists, but dunng 
the third year were kept altogether distinct 

The Government of Louis Philippe, which, in a way, 
cst tblished the fundamental system of pnm iry instnic 
tion in France, gave the Normal School a him standing 
by instituting competition and new classes , it also took 
steps to provide proper accommodation for the students 
The buildings of the Plessis, where the studies were con 
ducted, weie falling to pieces, and it was recognised that 
new ones would have to be provided In 1838 the site 
m the rue d Ulm, now occupied by the school, was 
chosen , the plans were pieparra, and money lequired to 
execute them w is voted in the spring of 1841 
Uut SIX yenrs passed before the work was done, and it 
was not until 1847 thvt the school was transfeired to its 
new domicile, and the title of “I^colc normal sup^rtcure ’ 
was inscribed over the door M de Salvandy piesided 
over the opening i eremony, and the director of studies, 
Uulxns, who succeeded Cousin in 1840, lead a summaiv 
of the history of the school hrom that time until 1848, 
when I ouis Napoleon became President of the hrench 
Republic, no change of importance occurred I he 
hist event which, of the whole of the religious re 
ictions favoured by the future tmperor of the trench, 
foreshadowed rigorous changes in the school s regula 
tions, was the substitution of M Dubois by M 
Michelle, reetor of the Kesan^n Academy, in July 
1850 Ihe new director took the link of inspector 
genei il,and the school ceased to l>e lepresented upon the 
Council of the University A year later, M Vacherot 
the director of studies, followM Dubois, and then M 
Jules Simon, whose lectures were suspended at the end 
of 1851, lesigned his connection with the school Ihe 
idea of suppressing the schcxil altogether was afterwards 
senously considered, but foitunately it was not earned 
into execution Attempts were made to limit the 
freedom with which subjects were dealt, and, for a 
time, Protestants ind Jews were refused idmission \ 
better pencxl commenced in 1857, when Nisard succeeded 
MicheUe as the director of the schcxil, and Pastcui became 
the director of sc icntihc studies )< ive science 1 ellow 
ships weie cieatcd in the following year, and the holders 
of them earned on reseanhes under Hcnn Saint Cliir 
Deville and Pisteur, whose investigations increased the 
school’s rcpubition 

After the affairs of 1870, which deposed Louis 
Napoleon and established the third Republic, lleisot was 
nominated directoi of the school by Jules Simon, and 
occupied that position until 1880 Undei him, the con 
stitution of the school was sustained, and brought back 
to what It was under the direction of Cousin and of 
Dubois Bersot died in 1880, and the fifteen years 
that have elapsed since his death form the lost period 
m the eventful history of the Normal School M tustel 
de Coutanges was the director from 1880 to 1883, and 
since then the present director M Georges Perrot, has 
cKcupied that position In a section of natural 
sciences was re esublished, and this, with other improve 
ments in the internal organisation, has assisted the schcxil 
to the high place it now occupies 

The second part of the vwume, from which many of 
the foregoing details were obtained, is taken up with 
biographies of the directors (each accompanied by a fine 
photo^vure of the subject) and of papers refernng to the 
men who have helped to develop the different departments 
of the school Pai^g over the former section, we arrive 
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at an account of the mathematical work at the schcxil, by 
M Jules Tannery The high standing of this department 
may be judged by the feet that, of the six members of the 
Section of (icometry of the Pans Academy of Sciences, 
three belong to the Normal Schcxil ihe Section of 
Astronomy contains two old students one the prcisent 
Director of thi Pans Observatory The school has con 
tnbuted to this Academy the names of Pouillet, Dela 
fossL, Pasteur, Jamin, V Puiseux, P Desains, Bouquet, 
Van Tieghem, Debray, Hfbert, lisserand, Fouqud, 
Wolf, Darboux, Troost, Mascart, Lippmann, Duclaux, 
Picard, Apjxil, ind Pemer M Bertrand, the eminent 
Perpetual Secietiiy of the Academy, was one of 
the first among the illustnous men who have made 
the school what it is, and encouraged its students 
to scientific inv rstigation After him, Cauchy dominated 
mathematical education at the school llermitc, 
Puiseux, Bnot and Bouquet weie the close fnends 
and disciples of this profound geometrician, who, dunng 
the early pirt of this century, gave mathematical science 
so great in impetus Of these, only Hermitc survives, 
and he c debt iti d his jubilee a few months ago Among 
those who benihted by Hermite s instruction and counsel 
stand out the names of Baill lud, Charve, I> loquet, and 
I’ellet Appel, Picard, and Gounat are among other 
students who have brought credit to their alma m lUt 

Verdet, vvliosi electncal and optical researches are 
known to eveiy physicist, became maltre de conferences, 
that IS, professor, of physics in 1848, and held that position 
until 1866 Mast irt succeeded him for a few months, 
and was followed by Bertin Mourot, who remained at the 
head of the phy SIC il department until 1884, since which 
year M M \ lollc, Buuty, and Brillonin have filled the post 

Of all the teachers that the school has had, none 
have exeicised gicitci influence upon it than Saint 
Claire Deville 1 01 thirty years he devoted his activities 
to the advincement of scicnie at the school and to the 
welfare of his students He succeeded Balard in 1851 
as maitn de i onferences in the section of chemistry, and 
at ome eommcnccd to leorganisc the woik and develop 
reseaich His idvice to students who looked to books 
to supply them with subjects of investigation, was 
“ Perinez bien vite tous les liveres, vene* au laboratoirc, 
passer y toute 1 1 joumife, faitcs y n’lmporte quoi, reprene/ 
pii exemplc ininutiluscment un travail classiquc , vous. 
ctes intelligent, vous nc taiderer pas k trouvez quelque 
r^ultat intei ressant His numerous pupils profited by 
his invitation to work whenever possible in the laboratory, 
and many of them became his collaborators Among 
these occur the names of Debray, Troost, touque, 
Pernct, I iiny, I cchirtier, Mascart, Isambert, Ditte, Joly, 
Andrd, Angot, Dufet, Maiyottet, Chappuis, Parmentier, 
all of whom have advanced scientific instruction and re 
search in 1 lance Henri Deville never refused an in 
vcstigator access to his laboratory, no matter what line 
of work was taken up, and the result was that not only 
chemist<i, but students of natural history^ astronomy, and 
even an -ilchcmist, tvuled themselves of the opportunity 
After devoting the activities of a lifetime to science, 
Henri Deville died in July i88i, and by his death France 
lost one of its brightest lights 

Debray held a fellowship at the Normal School 
when Henn Deville became the maltre de confirences, 
and the two gieat investigators worked side by side for 
thirty years He entered the school in 1847, 
ceeded his master as professor at the Sorbonne and as 
maltre de conferences at the school in 1875 He died 
in June 1888 I hemistry is at present under the charge 
of M M (,ernez and Joly 

The department of natural saence in the school was 
established in 1880 The school had not existed until 
then, however, without paying any attention to the 
study of that division of scientific knowledge M Dela- 
fosse was maltre de conferences of zoology, botany, geo- 
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logy, and mineralogy so far back as 1827, and among the 
naturalists who taught one or other of the subjects before 
the new section was created were Hdbert, Lory, Fouqud, 
Van Tieghdm, Dastre, Pemdr, Cornu, Giard, Le Mon 
nier, and Donnicr rhe feature of the instruction now 
given IS the large attention paid to field work Fre 
quent geological, botanical and toolcmcal excursions aie 
made under the charge of the professors, both during 
the school year and the holidays At the marine biological 
stations, holiday courses are always offered Uwing to 
the hbouts of Prof de Lacaze Duthiers, biological lalwia 
tones have been established at various points on the h rench 
coast Since 1881, many students of the Normal School 
have worked at the stations at Roscoflf, Banyuls, Concar 
neau, Wimereux, and Saint Wn aast, and the knowledge 
they have thus gained from nature herself is far in aid 
vance of that received through lectures or from books 

Pasteur’s connection with the school has a melancholy 
interest at the present time Before he left the Faculty of 
Sciences at 1 lilc, to become administrator and directoi 
of Studies, he hid made his important researches 
on the tirtrates of soda ind imnionia, and had com 
meiiced the study of fermentation He therefore wanted 
a laboratory in which to continue his researches, but the 
school could not at the time offer him one After 
1 little difficulty, one small room, ibout ten feet square, 
was obtained, ind in that restricted "^ce he made some 
of his most valuable discoveries l^his accommodation 
hovieter, uas gradually increased In 1863 a large room 
was expressly constructed for Pasteur’s work, and was 
added to from time to time as the value of the researches 
I amed on came to be recognised h mallv, it was im- 
possible for him to cirry on his extensive lesearches 
under the hospitable roof in the luc d Ulm, and he had 
to remove to a larger building A few years later his 
work for science and humanity was recognised by the 
construction, at 1 cost of more tlian /i 00,000, raised by 
inteinitional subscription, of the Pasteur Institute in 
Pans, where the icsults of Ins researches are daily 
appliM, and where the remains of the great investigator 
wiU finally rest 

I he valuable Annahs dl tole Normaie owe their 
commencement to M Pastcui The journal was first 
issued in 1864, ind m my important memoirs by members 
of the teaching staff, and by students, have appeared m 
It Pasteur was editor from 1864 to 1870, and was 
succeeded by licnn Dcvillc, who held the position until 
1881, though the publication must have entailed pecuniary 
loss !• inally, the Annalt f were placed u^n a firm foot 
ing by M Zevort, Director of Secondary Education, who 
twelve ycais ago mcreiscd the subscription list by pro 
viding for the intrcxluction of the journal into a number 
of (yicVx, and since then the assistance thus rendered has 
been continued by succeeding Directors of Higher and 
Sec ondary Education M Debray held the editorship of 
the Annales from 1882 to 1888, and M Hermite now 
edits It, with an editon il c ommittee comprising many 
of the most eminent men of science in France 

Many other names, in addition to those already 
mentioned, have contributed to the gloiy of the school 
The work of Galois, for instance, whose short life 
ended in 1833, while still a student at the school, 
has had great influence upon the development of mathe 
matics 

In the early part of this c entury, httle attention was 
paid to astronomy at the Normal School The mathe 
maticians there produced a number of important memoirs 
on celesual mechanics, and made astronomical tables, 
but practical astronomy was entirely neriected When 
Le Vemer became director of the Pans Observatory, ho 
obtained permission for a limited number of students to 
wodc at the Observatory while still retaining their position 
in the school Victor Puiseux and Paul Oesams were 
the two first students selected, and they were succeeded 
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by Paul Serret and Mand Davy Le \ erncr thus opened 
a new career for students at the school, and the way they’ 
availed themselves of it is shown by the feet, that, in 1866, 
there were as many as fifteen of them upon the Obser- 
vatory staff Among the names of astronomers who 
were studenU at the school, are MM Tisserand, Rayet, 
Andrd, Angot, Stdphan, Simon, and Voigt , and at one 
time or another the school has provided directors for 
all the State obscrv atones m Prance 

What more need be said The names and works of 
the school s alumni are known and honoured throughout 
the scientific world, and that is sufficient testimony 
to the character of the instruction Fhe French 
Government is generous m its tieatment of ihe 
school, but the expenditure is returned mcieased 
a hundredfold through the works of the students And 
not only do these works benefit the Republic , they 
have an international value Iheiefore the centenary 
’Mch the school celebrated this year, interests all who 
aft concerned with the advancement of natural know- 
ledge R A (iKECjORY 


T//£ ''OhMMI' DISASTER 

A MONIH ago, the Swiss newspapers were full of 
various accounts of a destructive avalanche whiih 
took place at the Gemmi on September 11, at 4am 
The first report read as follows “ A large part of the 
Altels glacier got loose and slipped down, covering three 
kilmnetres of ground on the Spital Alp, two houre* walk 
above Kandersteg Men (6) and cattle (300) have been 
kiDed by the slipj^ mass The bieak across the glacier 
may be seen from the valley with the naked eye Help 
has been sent up from the villages of I euk, Kandersteg, 
andFrutigen’ Mf/f September 12 ) More 

correct details afterwards decroiM the loss of cattle by 
about one half| and the whole damage is estimated at 
from 60,000 to 80,000 francs 
The ^rt loncemed will be perfectly femiliar to m my 
English travellers P cw foot tourists in Switzerland miss 
the Pass of the Gemmi, which bndges the beautiful lime 
stone mountains between Canton Bern and Canton 
Wallis at their western end I he tounst coming from 
the North leaves the broad Aare Valley of ( anton Bern 
and Its lakes at Ihun, and ascends graduall) through 
the lateral Kander Valley towards the glaciated cham of 
the Diablerets, Oldenhorn, Wildstrubel and Altels on the 
southern horizon Ihe characteristic group of snowy 
summits known as the Blumlis Alp closes in the south 
eastern Phe valley itself is ifestrewn with gigantic 
remnants of old mountain slips, now clad with fir tree 
and a rich flora At PCandersteg it narrows, long moraines 
fnnge the mountains, and the driving road is left for a 
a steep winding footpath which climbs die mountain-sides 
beneath the shade of densely grown larch and fir The 
main stream hurls over rocky escarp and raves in deep 
ravine A sudden opening in the wood discloses the 
tnbutary stream of the Gastern, its grey cliffs, and 
tumbling waterfalls , surely one of the most picturesque 
glens in the Alps 1 

Immediately beyond this point of view, the path 
descends slightly for a short distance and bends round 
the base of a wooded hill, known as the Sturenbergliy 
before it once moie nses to the mountain pasturage and 
chdlets of the Spital Here, the sound of cow bells rings 
over a grassy river flat, hemmed in east and west by 
mountain ndges, northward by a thick tongue of moraine. 
Only one steep, narrow passage defiles the northern 
roclu and marks the contact of the Altels range with the 
I moraine tongue A dammed up lake basin, often dry in 
summer, lies on the other side of the moraine where the 
road leads to the cosily sheltered Schwarenbach Inn 
Three quarters of an hours farther walk on rocky shelving 
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g^round takes the tourist past the Daubensee to the 
lieight of the Gemmi P<tss and the Hotel 
Such was the walk to the Gemmi before the avalanche 
occurred Now the broad pasturage flat, the narrow defile j 
alxivL It to the Schwarenbach Inn, as well as several pas 
sages of the road below, especially the “ Stierenbeigli,’ lie 
beneath masses of ruin and disorder f ir slopes have 
been felled at one blow Dismembered parts of cattle 
have been floated hither, thither, m the ice stream What 
mikes It the sadder is that all had been in readiness 
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on the Spital Alp for the depaiturc of the herd boys and 
cattle on the follow mg day to their viU iges m W albs 
Although the cause of the disaster was the faU of the 
ice mass, it must not be forgotten that the actual 
destructne force is the wind pressure ( * Windschlag ) in 
advance of the falling mass Living things and timber 
are flailed to the ground or borne to considerable 
d stances fhe mass of tec then bunes all beneath tons 
of weight and transports still farther tearing and breaking 
■whateier it carries 
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The enormous rush of wind ti^ether with the terrifying 
sounds of the avalanche, gate the people of the neigh 
bourhood a rough awakenmg from their nights rest 
They thought an earthquake was convulsing them 
Only one witnessed the commg of the avalanche that 
was the waitress at the Schwarenbach Inn, who had just 
risen to prepare an early cup of coffee for some of the 
guests She rushed out, in time to see the ice skimming 
the road s comer on its way to destroy the Spital Alp 
Had the fall taken place half a day sooner or later, 
tounsts must inevitably have 
suffered on the much fr^uented 
path 

Dr Albert Heim Professor of 
Geology at Zurich was at once 
telegraphed for to make a thorough 
investigation of the disaster The 
result of his examination will not 
be folly published until the end of 
the year Meantime some of the 
more exact details may be stated 
here The accompanying photo 
graphs arc a few of those taken at 
Prof Heim s wish immediately 
after the disaster 

The first shows the break in 
the ice ou the AlteU Mountain 
It occurred near the foot of the 
nevd or I im snow region of 
the Altelb glacier, at a height of 
3300 metres (iiooo feet) The 
mass of ice which broke away 
measured about 300 metres in 
length 200 metics in breath, and 
30 metres in thickness It streamed 
down the steep dipping smooth 
slabs of limestone rock on Altels 
and spread itself out fan like on the 
bpital Alp 1900 metres high (6270 
feet) Ine verticd height of the 
fall was therefore some 4700 feet 
The immense impetus thus gained 
caused the ice to pursue its course 
up the steep incline of the 
Oescbincn (.irat 1 he main 
part in the centre of the ava 
lanche fan dashed itself with 
Its spray of ice dust and ddbns 
against the ndge, surmounted it 
in parts as high as 2360 metres, 
over 7700 feet, and pitched many 
fragments upon different levels on 
the other or Oeschinen Valley 
side of the ndge The outer wings 
of the fan on the other hand, 
curved backwards that on the 
north side can be traced as a re 
turn stream from Winteregg to the 
btierenbergh corner of the Gemmi 
road referrM to above fFig a) 

This return stream did especial 
dainty to the trees , and nothing 
can be more stnking than the sight 
of the long larch and fir trunks 
felled in one and the same direction and clean cut along 
a definite line One hillock has been stripped of its 
timber on one side while no harm has btin done on 
the other The course of the avalanche has left its trail 
of stems up tom roots, ravaged chfilet, dead cattle, even 
cheeses may be distinguish^ jammed in the general 
heaps of ruin 

Tne result on the ice of its own motion and pressure 
during Its fall deserves attention (I ig 3) The photMpap 
shows the typicil form which the ice takes vix tnatofnar 
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landed pieces of ice of ill sizes mixed in loose ice powder 
F nction produces vanous markings on the rolled ice 
There is altogether a remarkably small proportion 
of earned rock ddbns mixed with the ice The whole 
field of ice on the Spital Alp simply portrays a ‘ Staub 
Lawine," or dust avalanche on a latve scale In the 
course of a few years nature itself will nave remoxed the 
last signs of a wreckage which it present hundreds of 
willing hinds are doing their best 
to clear away in part from road 
and Alp 

Maria M CknviF 


■pRNESl I-LLIX IMMANUEL 
HOHPI* * was bom m Frci 
burg on the Umstrut (Saxony) on 
December 36 1835 At the age 
of nine he lost his mother and at 
eleven being leA an orphan by the 
death of his father he was tiken 
ehirgc of and educated by the 
governing body of in endowed in 
stitution in Halle After the com 
pletion of his school course he 
commenced in 1846 the study of 
the naturil sciences is a student 
of the University of Hillc Ml 
grating early m his student s c ireer 
to Leipzig he had the good for 
tune to lay the founditions of his 
knowledge of anatomy and phy 
siology under the three distin 
guished brothers Weber (Ernst 
Heinnch Wilhelm nnd Eduard) 
to study chemistry under (id 
mann and under the em nent 
physiologicil chemist Kill C ott 
hold LAminn medicine under 


and tooth, as well as chemical analyses of certain so called 
transudations to the latter, studies of which the object 
was to discover the physical pnnaples which undme 
many of the phenomena rexealed by the percussion and 
auscultation of the chest in disease In 1856, Hoppe was 
appointed Prosector in the University of Greisswald, 
where he qualified as Pnvat docent here, however, he 
only remained until 1858 when he was recalled to Berha 


. pathological 'initomy undri 
Hock Hoppe spent the hst two 
semesters of his students coursi 
in Berlin following the courses of 
Romberg Lmgcnbe Land Cisper 
He took the degree of Doctor of 
Medicine in 1850 presenting adis 
sertation De cartilaginum strui 
tura et cbondrmo nonnull 1 which 
he dcdicited to his former mister 
E H Weber and which indicated 
the impulse he had received 
towards anatomical as well as 
chemical investigation on the one 
hand through the influence of the 
Webers, on the other through that 
of K G Lehmann 
Having settled in medical prae 
tice in Berlin Hoppe was ap 
pointed medical officer to the 
workhouse and whilst occupjing 
this post devoted himself to re 
searches, partly chemico physiological and partly clinical 
To the former class belong investigations on cartilage bone 

r Tboogh sonw WMki I ave elapicd n c the death of thii em eat n A f 
K ence a bnef accotint of h • 1 fc and an attempt to co ve) eomc dee of 
the part «di ch he played n the advancement f j hy> uloB cal chem y 
may nM prove unintersMias to the eadem f Narun* fn the prepon 
turn or thii paper 1 have been gteatly % eted by the mf rmsti eon 
u ned in an article which ej^eared n the rott ekt /Cnl «c of A ( t 

J The intgM of thie not ce chanfed 1 v twnp: from Uofipe to Hoppe Styler 
•omewhere about the year i86i 
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by \irchow m order to act as hts assistant Virchow 
had just been appointed the first ordinar> professor or 
pathological anatomy in the University and Hoppe as 
his only assistant was at first called upon to take a part 
m all the woik of the Pathological Institute whether 
anatomical or chemical Very soon however he 
was enabled to confine his attention to researches in 
physiological and pathological chcmisir) and to the 
superintendence of the chemical 1 iboratory of the Insti 
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tale In i860, Hoppe was appointed an extiaordinary 
professor in the pmuMophical mculty qf the University 
of Berlin In iwi (he had now assumed the name 
of Hoppe Seyler) he was appointed to the diair of 
Applied Chemistry in the University of Tubing, where 
he had as colleagues the botanist von Mohl, the physio 
legist Vierordt, the anatomist Leydig, the chemist 
Strecker, and the great physician Niemwer 
It was whilst in Tubingen that Hoppe Seyle^ubhshed 
(1866-1870), under the title of “Mwicinisch Chemische 
Untersuchungeu^” a senes of valuable papess by his 
pupils and himsdf, sqpie of which will be always referred 
to by thorough students of physiological chemistry , such 
lie the researches of Diakonow on lecithin, of Miescher 
on nuclein, and Hoppe Seyler s own papers on hnmo 
globin. Its codipounas and certain of its denvatives 
When, in 1873, ahei the conclusion of the hranco 
(ferman war, the (termin Government gave to Strasburg, 
the new and splendidly-endpwcd l^scr Wilhelms 
I niversitat, Hodm S^ler was one of the distinguished 
men chosen to nil its chain being sppointed to the only 
ordinary professorship of Physiological Chemistry in the 
Cierman empire Among those who were called with 
him, and who weie destined to shed a brilliant lustie on 
the new academy, which had ansen Phoenix like out of 
the ashes of the old Stiasbuig, were such men as Wat 
deyer, Recklinghausen, Leyden, Gusserow, SchmuMMsg 
ind h luckiger No wonder that Strasburg has vAdy 
become one of the chief centres of lesearch in Europe 1 
\mongst the 1 iboratones— the so called institotos — 
which are clustered around the Hospital of Strasburg, 
IS the so called Physiologisch Cheriuschc Institut, in 
which since his appointment Hoppe Seyler has continued 
the work which he had begun in Berlin and in Tubingen, 
sui rounded by pupils many of whom — I shall merely 
nime Baumann, Bnegei, Kossel, and Thterfelder— hive 
won for themsehes honourable pmitions in contemporary 
science, and for their master the reputation of a groat 
teacher, in the best sense of the term Here Hoppe 
Seyler worked until the very eve of his death I eating 
Strasburg apparentl} in the fulness of health ind vigour 
to enjoy a few weeks of rest on his property by the shores 
of the Lake of Constance Hoppe Seyler was to be spared 
the misery of piolonged illness Some sudden and un 
suspected caidiac mischief brought to a standstill the 
life of a man of singularly great activity, intellectual as 
well as physical He died on the foicnoon of August lo^ 

Arthur <.\su fi 


THE FLNLRAL OI PASTEUR 
A MID signs of national sorrow, the funeral of Pasteur 
took place on Saturday last France, more than 
my other nation, knows how to do honour to the memory 
of those who have contnbuted to her greatness, and by 
hiving a national funeral, as well as taking the tost of it 
upon herself, she has once more shown the esteem in 
which she holds those who have devoted their lives to the 
increase of the worlds knowledge and happiness How 
very full wts this expression may be gathered from the 
report of the Ttmet conespondent at Pans We read 
Quite a small army of in&ntry, marines, cavalry, artil 
lery, and muniapal guards, mounted and on foot , depu 
tations from all tW schools and learned societies , most 
of those who speak ind of those who govern and 
command m the name of France, came to render homage 
to the stainless glory of this 1 renchman, whose genius 
devoted its efibrts to the whole of mankind, and who 
dcKrves the gratitude of the world, not merely for the 
labours which he accomplished but for the new paths 
which he opened to saence b) the fiesh discoveries which 
he made for the benefit of mankind ’ Shortly after ten 
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6’clodc on Saturday morning, the trbops and innumerable 
deputations, which nod assembled in and near the Pasteur 
Institute, inarched past befttre the coffin containing the 
body of the illustrious investigatpr The funeral pro 
cession was then organised Oenergl Saussier, surrounded 
by his staff, ind followed by the first division of infiintry, 
preceded the hearse, and behind him came a long line of 
deputations, many of which had wreaths in their centre 
A number of wreaths werp borne oq litters, and others 
were earned on six cars, each drawn by a pair of horses 

“ Along the route from the Rue Dutot to Notre Dame,” 
says the Timm correspondent, “ the compact and silent 
crowd respectfully uncovered their heads as the hearse 
passed, and the two thousand soldiers and poheemen, 

I drawn up m hne to keep the way clear, had absolutely 
nothing to do The pall bearers were M Pomrard, M 
Joseph Bertrand, M Geoi^ Perrot, Dr Brouardel, M 
(>aston Boissicr, and M Bergeron After marching for 
an hour and a half along the left bank of the Seme, the 
procession reached the square of N otre Dame The aspect 
of the Cathedral was most impressive The presence of 
President Faure, the Grand Duke Constantine, Pnnee 
Nicholas of Greece, Cardinal Richard, the whole of the 
Dijdoniatic Corps, the Ministers, the Institute of France, 
the office bearers of the Senate and the Chambei of 
Deputies, the red robed Judges, the members of the 
University fiiculties, in orange, r^ and crimson robes 
and the other distinguished persons invited — all this dis 
play of official mourning was coupled with and yet eclipsed 
oy the profound silent e, the manifest gnef The immense 
crowd was a rare and impressive, if not a unique spec 
tacle” 

The Royal Society was represented by Mr W T 
Thiselton Dyer C M G , Director of the Royal Gardens 
Kew At tne final funeral, which will be held in con 
nection with the Centenary of the Institute on the 
inst, several of the Offuers and Jcllowsof the Society 
wnll be present, together with many delegates from othei 
of our learned societies 

After the service in Notre Dame, the coffin containing 
Pasteur s remains was removed to a catafalque outside 
the Cathedral, and M 1 oincanl delivered an oration 
before it, on behalf of the Government 

Thus does France venerate the memory of her noblest 
son But 1 ranee is not alone in her gnef I he human 
race joins with her in mourning the loss of one who has 
done so much for humanity and science The name of 
him to whom the world owes so much good is impensh 
able 


NOTES 

Iv Julycf this )tar a special Parliamentary Cominillee, of 
which Mr Rhodes the Premier, was a member, sat ui Cape 
Town to conuder the advisability of beginning a systematic 
geological survey of the Colony The Committee, after hearing 
evidence, recommended the House of Assembly to appomt a 
standuig Commission which should take charge of the work 
and become m the first instance responsible for its being 
efieiently earned out l*arluiment having accepted this re 
commendaliuD the warrant appointing the Comnusnon has 
been duly drawn up and agned by the Governor of the Qdony 
The following gentlemen compose the Commission the Hon I 
X Mernman M L V. Dr Gill, Astronomer Royal , Dr Muir, 
SnpeniUendent fjeneral of EducaUon , Mr Charles Carrey, 
Under Secretary for Agriculture , and Mr Thomas Stewart 
The three first mentioned are Trustees of the South African 
Mnsenm Cape Town, and it is intended that the geological 
staff shall have lU headquarters in the new museum budding, 
which IS just appcooehing completion. In past years a great 
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amount of detached work, chiefly of the nature of ptoapectii^ 
and Rporting uppn nuneial occurrences, has been done m Cape 
Colony, while many European ceolog^ have wntten papers 
dealing with the tockb foi^ls, and in some cases the stnictnml 
chancten> of dif{i»ent*portions of the Colony which at various 
limes they happened to have visited The Commission intends, 
as one of its first duties, to have a I ibtiography of all such 
papers and reports pubhshed, but will at the same time have 
an organised thematic Kheme of field work entered upon A. 
topographical map on a scale of two miles to an inch has already 
Ijten pubhshed fiir about one twelfth of the entire ares of the 
Colony, snd it is intended to utilise this for the geological 
details 

Dr W S Church will deliver the Harveuui oration before, 
the Royal College of Physicians, on hnday, October i8 

I’Ror R vouLi , of Grenoble University, has beenawarded the ] 
prize of twinty thousand francs given biennially by one of the 
bodies Constituting the Institute of I ranee, andawvnled this year 
liy the Ai sdeiny of Sciences 

VVi regrti to notice the death of Prof A von Baideleben, j 
Ihe eminent surgeon, and for many years one of the Presidents of 
the Berlin Medical Sixiety The death is also announced of 
Baron Felix Larrey, member of the Pans Academy of Medicine, 
ind author of a number of works on miktaiy surgery 

Thi fiu/MtH of the Royal Gardens, Kew, announces that Sir 
Joseph Hooker has presented the Ciardens with a replica of a 
liortrait of the hUe Dr T Thomson, h R S Dr Thomson 
was the first botanist to enter the Kartkomm mountains, and waa 
for some time Director of the Calcutta Botanic (laidens 

Durim the Leyden Zoology Congress a small volume, 
entitled " Gmde /oologique de la Hollande,' was presented to 
the members This little hoik, containing a number of photo 
graphs, was compiled by the (lensml Secretary to the Congress, 
Dr Hoek and is full of information on the roological labora 
tones, the museums, the roological station and the roological 
gardens, as well as concermng the study and the teaching of 
roology m Holland Several chipters are, moreover, devoted 
to the fauna of the country 

Al Uist week’s meetmg of the Pharmaceutical Society of 
(iieat Rntoin, the Hanbury Medal was presented to Dr ^ I 
Vogl, Professor of Pharmacology m the Univerutyof Vienna, 
through Count Clary, Prof \ogl being unable to attend m 
person The medal is awarded biennially in accordance with 
the condition of the Hanbury Memorial I und and the award 
rests with the I’resulents of the Pharmaceutical Society, I innean 
Society, Chemical Society, and the Briush Pharmaceutical Con j 
ferencL The first presentation was mode in l88l, the recipient 
being Prof hluckiger 

At the Royal Microocopical Society, on Wednesday, October 
16, the following papers will be read — ** On the Division of 
the Chromosomes m the Pollen Mother Cell of I ilium,” by 
Prof J B Fanner, " New and Cntical rnilgi,”by(r Mossce, 

A Fluorescent Bacillus, ’ by P J Reid j 

Thb inaugural lecture of the newly instituted “Course of 
Scientific Instmchon in Hygiene and Public Health " at Bedford 
CoUegefor Women, wasdebveredbyDr LouisPorkesonSaturday 
afternoon, October 5 The course aims at promoting systematic i 
mstniction in hygiene and all those alliri hranches of science j 
necessary to a thorough knowledge of samtaticm and laws of j 
health, and so quohfyuig women to become teachers and { 
NO. 1354, VOL 52] 


Iccturcn, and inspecton of work4u>p« and lactones where female 
labour is employed 

A St MTiNo of the Insututioii of Mechanical Enginoeis will be 
held on Wednewlay, October 23, and Thorsday, October 14, a 
the Royal United Service Institution, Whitehall The chair 
will he taken by the I’lesiduit, Prof Alexander B W Kennedy, 
F R S , and the folkiwing papers will be read md discussed, as 
fiu-Sk time permits — “ Phe P Icctnc Lighting of P dmburgh,” by 
Mr Henry R J Burstall , “ Report on the Lille Expenments 
upon the Fflictency of Ropes and Belts for the Transmission of 
Power,” tronslateil by Pn>f David S Capper, “Observations on 
the tulle Expenments upon the Efficiency of Ropes and Belts for 
the Tnmsmistion of Power, ’ also by Prof Ci^per 

Tlir death of Montr Wilkninni, the eminent botanist and 
geographical explorer, is snnouneed in the (tfOfraphualJoMmttl 
Of his life we read —“Horn in i 83G at Herwigsdorf, m the 
kingdom 0/ Saxony, after 1841 he studied medicine and natuml 
science at Leiprig In 1844 he for the first time visited the 
Pyrenean peninsula, which he subsequently traversed so often, 
Mimetimes by the year together making thorough mvestigationv 
into the botanical geogiiostical, and geographical relations of 
the country After hating, in 1833, gained some experience as 
teacher of botany at Leipzig, and havmg been caPed thenee first 
toThorandt, and afterwards, m 186S, to Dorpal, he occupied 
the chair ol Botany al the (.erman Umversity at Prague from 
1873 onld receipt of his pension m 1893, being at the same 
tune Director of the Botanical Garden m that city He did 
much good work by h» nch botanieal collections, pnncipally 
from Spam and the Balearic Isles, as well as by hia specul 
boltmcM works dealing es])eeially wnth the descriptive side of the 
Kience , whiPu is a geographer he did lasting service, not only 
m connection with the geography of plants- m particular in 
South West and Central I urope— but alro by his comprehensive 
geographical descrijitinn of Spam and Portugal , and, above all, 
he threw light im the geography of Austria by his excellent work 
on the BohmerwaUl (1878), which region he was the first to 
throw opcT to scienee in its most inaci essible ]airts, still at the 
time clothed with jwimeval forest ’ 

WiiH referenic to the letter Ijy Mr Pillsbury on “Colour 
Standards ’ (NaiiirI' August 23, p 390), Mr J W Loviboud 
writes from Solislwry ‘ In justice lu niyvelf, may I be allowed 
to point nut that the ililheulties nameil no longer exist, since it 
remains isanespenmintal tact that the solution of every position 
which Mr Pillsbury desenbes as desirable and lacking is now a 
matter >f everydiy routine in many lalxiratories and manu 
faetones Pvery sensaUin, whether of light or colour, 

which can he clifierentialed by the vision tan lie matched by 
means of the 1 intomcter Standard Glasses, and dctinei I by means 
of a system of eolour terms , the colour sensation itself can be 
reproduced at any future tune by simply using Ihe iqalehing 
glasses The operation of matching a colour is so easy that m 
those foctories where frequent changes of colour require noting, 
or where it is necessary to work up to i given colour, an 
mtelligent workman is found competent to eflfcet them ’ 

Thr current number of Htmmel und Frde contains the eon 
eluding part of two interesting articles on scientific ballixm 
ascents, I7 Ur R Suring, of Potsdam The author briefly 

reviewa all ascents since that by Jeffries and Blanchard on 
November 30, 1784, and shows that relatively little use has been 
mode of the observations, probably because they have not always 
been free from objection, or from the hci that most ascents have 
been of an isolated character The principal exceptions, among 
Ihe older ascents, are the celebrated vojagev of Welsh a 
Gltisher, and more recently those mode the Bavarians and 
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Ru««ans , ihi kttei dealing more eapecially with wind conditioni 
m high and low barometric preaiures The Oerman Soeiet]r 
for the promotion of acientific balloon aicenti, under the 
patronage of the Emperor, will probatdy obtam important 
results, and solve several open questions relating to cloud 
formation, and atmospheric electricity under vanoushygrometnc 
Londitions of the atmosphere 

A SUSPENSION for phyucal msuumentsfree from the vibrationt 
of the laboratory would lie an inestimable boon to physicuts, 
es]xxially in crowded cities At Leyden University, Prof 
hmthoven mounted his delicate capillary electrometer on an 
iron plate floating on mercury TTus device was exceedingly 
successful, although somewhat cumbersome and bulky, and he 
was thus enabled to take a photograpluc record of the instrument 
magnified 800 times Sir O B Airy was in the habit of placing 
his artificuU honron upon a table snspended by caoutchouc bands 
attached to another table similarly suspended, the airangement 
bemg reix.stcd three times This, however, was even more 
cumbersome Now Herr W H Julius, in WuthmoHn's 
AnnaltH, describes a contrivance which is lioth simple md 
cficctivc It consists of s small circular table suspended by three 
vertical wires shout 6 or 8 feet long, the ends of which form 
the points of an equilatersl tnangle A movable weight is 
attached to a rod projecting downwards from the centre of the 
table It can lie clamped in any position, so as to bring the 
centre of gravity of the table and the instrument into the plane 
of the table itself Any lateral disjitacement of the upper ends 
of the wire will start waves down the wires, which will arnve at the 
uble •imultaneousl), but will only affect it perceptibly when the I 
period of the disturbance coincides with the period of oscillation 
of the table about the point of suspension Even then the axis 
of the table is always stnctly serticsl To clamp the oscdlations 

peculiar to the suspension the luthor attached little vanes, dipping 
into oil or water, to the table With a rough preliminary 
apparatus constructed in this manner, the author succeeded in 
reducing the vibrations to one tenth of their original amplitude 
Th 11 sedimentation pliys an ^important i»rt m the purifica 
liiiti of water was shown as long ago as the year 1886 liy Dr 
I’en y Frankland in the case of his laUimtoiy expenments on the 
Rinosal of micro oigamims from water That it is 1 factor of 
gri nt importance in the stor ige of water in reservoirs, won also 
shown by hini in hii imestigitions at the London water works , 
but quite reiintly Dr H J van 1 Hoff has indicated how this 
now recognised priHe-nul sedimentation m i) be taken advantage 
of in the aUinetion of tidal water fir purposes of water supply 
It appears th U the city of Rotlertlam derivei, its water supply 
from the river Maai,, and that the Compuiy s intake is situated 
within the tidil area of the nver , the water js, however, only 
abstracted at particular times t e two hours after high water 
has been reached During this peno<l the nver i» at rest, and 
sedimentation can proceed unhindered, and Dr van 't Hull 
estimate's that at least 50 jier cent of the bacteria present ore 
eliminated during this time of eum)iarative stagnation Unlike 
the city of Hamburg, which liefure and during the great cholera 
epidemiL abstracted tulnl water from the riser FIbe, and distn 
buled u in its taw condition in RoUerdam, the Maas water is 
submitted to filtration liefote delivery In consequence, how 
ever, of a very Hrge demand on the resources of the water 
works, the rate of filtration is considerably higher thin it should 
be, and thu fact, combined with the unpleasant circumstance that 
the aty dupotes of its refuse b) conducting it mtn the river, 
would naturally lead us to anticipate a bad hoctenal filtrate 
Dr van 't Hoff does not, unfoitunately, ate any figures for the 
filtrate, but states that “the very satisfactory bortenolcigical 
results which ofataitt at the Rotterdam wralet works ’ are doubtless 
in great part a consequence of the imiwovement which takes 
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place m this tidal water through sedimentation, rendering the 
raw svater comparaUvely easy to deal with, whilst ita miciobBrl 
contents after the stagnation penod average only from 4,000 to 
10,000 per cubic cenUmetre, a remarkably small number for a 
polluted water 

Mkssas OuiiiAsr, Andskson, and FKRRiaK are about to 
issue a new popular saence senes for children, under the title of 
“ Saence Talks to Young Thinkers " The first volume is 
“ Nature’s Story, by Mr H Farquhar 

The last part of “The Natural History of Plants,” by 
Kerner and Oliver, which Messrs Blockie have for some months 
Iieen issuing, has just appeared, and the whole of that excellent 
work can therefore now be olitoined in volumes 

Messrs Casshi and Co have issued the first port of a 
“ new and revised eihtion ” of Sir Robert Ball s “ Story of the 
Heavens We hope that succeeding ports have been brought 
up to the present stale of knowledge, so that the edition will 
really be a revised one 

SrvERALyeanvgo it was intimaled by a arcular that Dr 
Buchanan White wu engaged in the preparation of a Flora of 
Perthshire, which lie hoped to issue after a brief period of time 
Dr White s dcsth last December, prevented its issue by himself, 
hut he left it m v state th-ft permits of its immediate pubheation , 
and we are glad lo notice the announcement that the book is to 
lie issued on behalf of the Perthshire Snaety of Natural Science 
Prof Trail, I K h , his umlcrl^ken to edit it, and to preface it 
with a sketch of the author s life and scientific work 

A s^RiBs of five simply worded books on wild flowers, by 
Dr M C Cooke has been published by Messrs T Nelson 
and S ins The volumes are cntitlerl “ Down the Lone and 
Batk, ’ * Through the Copse,’ “A Stroll m a Marsh,” 
“ Around a C irnfleld and ‘Across a Common ’ Written m 
in attractive c nversational style, and with scanty use of the 
“ hard words wliiih children, and even those of older growth, 
always associate with the study of nature, the books are well 
suited to the juvenile pubbe for whom they are intended 

We are glad lo note that the Harviian oration debvered by 
Dr I auder Bruntnn before the Royal College of Phystcuuia 
last October and pnnted m lull m these columns at the time, 
has been published in the form of a handy volume by Messrs. 
Macmillan and Co It will be remembered that the subject of 
the omtion was “Modern Developments of Harvey s Work ” , 
and those wh 1 know how well and fully Dr Brunton treated 
bis subject, will lie gratified at the publication of the oration in 
a convenient form The volume la dedicated to Sur J Russell 
Reynolds, the President of the Royal College of Physicians 

Wf have received the second part of Mr 1 W Taylor’s 
“Monograph of the Land and Freshwater Mollusca of the 
British Isles, from Messrs Taylor Brothers, I.eeds, and are 
pleased to see that the high standard of excellence to which we 
called attention m our nobce of the first port is well sus> 
tamed The descriptive text is clear, and generally accurate, 
while the paper, print, and illustrations (coloured and other* 
wise) are all praiseworthy The present port practically com 
]detea the consideration of the shell, and the next issue will be 
devoted to the animal and its oigonuation 

The “ /oologisehes Adressbuch,” which R F nedlander and 
Sohn, Berlin, have edited and published in connection with the 
Deutsche iSoologische Oesellschaft, will prove of very great 
asaiitance to workers in all parts of the world The volume 
contains the mums and address of roologists, anatomists, 
physiolagists, and zoo palvontoIogisU of all countries The 
classification is according to countries, the towns of which are 
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amnged (with « few excepUoiu) m alpiuibetic«I order, while the 
luunet follow the leine order Each name u followed bjr a foil 
addren, and by an indication of the ipecml branch or tranches 
of itudy in which the penon it deagnatee u intereited To 
give an example of the icope of the cuntentk, it may be taid that 
voder London we find the namei of the profeaeorf and aisutants 
in the zoological and kindred departments in the vanoua colleges 
and medical schooU , the staffs of the departments of zoology 
and geology in the Natural History Museum , some of the mem 
bers of the Geological Survey of England and Wales . a liU of 
the members of the Zoological Society , the names and places of 
meeting of a number of London and suburban scientific sooeties 
interested more or less in zoology , md lists of draughtsmen, 
opiKians, publishers, and of taxidermists and dealers in am 
mals In some cases the lists are much fuller than in others, 
owing probably to the feet that some colleges and institutions 
fomisbed the publishers with more detailed hsts than others 
But though a few names are omitted from the places where one 
first looks for them they can in most cases be found somewhere 
in the volume Very valuable is an index of the names arranged 
in groups sccording to the subjects especially studied, and a 
geographical index And, finally, the personal index at the end 
of the volume renders it possible to find the name, address, and 
speeiil virork of any zoologist entered m the work m a few 
moments It is well known that the Germans excel in pm 
ducing directories of the kind before us, and, so for as we esn 
make out, the present work will sustain tVieir reputauon Being 
international, the directory will help to bring together observers 
accumulated m widely separated regions of our globe, and so will 
lead to a better knowledge of the world's feuna We congratu 
late Messrs hncdlander upon the enterprise they have shown in 
preparing and producing such s useful work , and we hope the 
time IS not far distant whin the designations of students and 
investigators in the domain of physical science will be brought 
together m a similar directory 

Thk additions to the Zoological Society’s Gardens during 
the past week include a Blaek Ape [,Cyn<'pttheim wt;si-)frum 
Celebes, presented by Mr hrank Greswolde Wilbams, i 
Rhesus Monkey (il/oiariu rhttm 4) from India, presented 
by Mr II Small , a Bonnet Monkey (Macatus untCHs, 9 ), a 
Macaque \Lan\jey{AlafacMSC}iu»H<il<pis, 9 ) from India, presented 
by Mrs Lionel Smith, a White toiled Ichneumon (Httfettn 
atbuanda), two Blotched lient-ts {Gffiet/a /ignna] from Natal, 
presented by Mr W Champion 1 Cape Ilyrax {//prii 
/■apetisis), two Suncates {Siirua/a teh adaityla) from South 
Afnra, presented by Mr J E Matcham , two Norwei,ian 
Vemmuigi {AffoAi iraiMiis) {pim Norway, presented by Mrs ^ 
Haig Thomas , a Passenne Parrakeet (PsUtacnla fassmtia) from 
Brazil, a Silky Cow Bird ( Molothtns bonantmts), a Re I crested 
Cardinal (Paroana cucullata) from South America, presented 
by Mr R Notion , two Common Kingfishers (AUtJo ttptJa), 
British, presented by Mr J A Cl irk, a Passerine larrakeet 
{Piittacnhpat eriaa) from Brazil a Tuberculated Iguana [I^ana 
inbertuiata) from the West Indies, two Common Teguexms 
{rHptnamiu ttgutxm) from South America, deposited 


OUR ASTRONOMICAL COLUMN 
Mkasurfmknt of Pi^netarv Hiavftbrs —In a pajier 
giving particulars of measurements of the polar dumeter of 
Mats (AstreMomual foumal. No 354), Prof Campbell gives 
an mteresting summary of the conditions of planetary measures 
in general He points out that measurements of diameter sie 
afimed by a vanity of errors, among them being sphericxl tnd 
chromatic aberration, imperfeet itmusphenc conditions, irradia 
tion, diffraction, and imperfect focus, tall of which tend to 
increase the apparent diameter of the object , whde, in addition, 
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personal equation and accidental errors may also affect the 
results The effects of spherical and chromatic aberration, as 
well as of diffiacuon, may be regarded as constant throughopt 
a senes of measures of any given ob)cct Differential reftMtion 
can be satiaSutonly corrected for, but the irregular refeaetion 
caused by the unsteadiness of the atmosphere, aiM resulting m 
** poor seeing, ’ may produce very large errors indeed The ap 
parent increaie of diameter due to irtaduUiun may be regxuded 
as siimbly constant with any mven telescope, cyepieee, plaoet, 
and background Imperfect focus may produce consideiam and 
vanable errors , m the 36 inch Lick telescope, an error of a 
thousandth of an inch in focussing increases the diameter of a 
planet by o 03 Experiments as to the best method tff pro 
cedure were made b) I’rof Campbell m June and July, 1894, 
with the result that the following programme was adoptM in the 
cast of Mars (a) All the observations wen made with the sun 
aliovi tbt horizon, and the advantages of a bright sky background 
were very markid , it was believed to reduce all the erron, 
except possibly that of peiMinal equation (4) Obi«rvations were 
only made in a tranquil atmosjdiere (r) The same eyepiece was 
used throughout (if) An erapieci cap with a yixj s mall 
apertuTi was emplovcd (z) TTie obsener's eyes were always 
similarly situated with respect to the threads of the micrometer 
(/) rhi micromtlir threads wen always placed parallel to the 
great circle passing through Mars and the sun {g) Hie micro 
meter thrtaiK win plsced directly upon the oppositi Umbs of the 
planet 

hollowing this programme, and adopting Youngs value of 
1/319 for the [xihr lompression, the most probable polar 
diameter of M trs at dutani i umty was found to be 9 25 -t- 
o 013 while thi equatorial diametei resulting from the measures 
was 9 30 

Imp Cra i i rs on i hp Moon Much has been learnt alxiut 
the conhgurations of the lunar surface smee the idea of examin 
ing Vera greitl) enlirged photographs came into practice It 
was only naturm howeier, that many interested m the subject 
should base looked ujxin the iiilensting results of Dr Weinek 
with scepticism for it was hard to believe that sue h detad structure 
could be so perfectly secured on the photographic jilates Such 
doubts as t > their existence wen somewhat mcreasi d by the fact 
that many details wen imisible to eye observations, or at any 
rite were thwight to Ic, lait the fact was not sufficiently grasped 
that the photograi hie jilalis showed only the detail as it appeared 
at the moment it tiu exposure, which might have diffend con 
aider ibly from that which preceded it or, followeil it by a few 

Every c mfidenie is now placed in thi j hot igtaphic records 
and under suitable end similar obsereing londitlotis the eye 
should be ably to senfy them directly M C M Gaudibert, in 
Astr Nath No 3310 tells us ot his discovery, with an instru 
mentof 360 m m aperture by lie obse rvations alone, of a small 
emter only Soo metres iir diameter It lies on the top of the 
centril mountain of Allxitegnius riiis crater has been subse 
quently found by Dr Weinek on a legitise taken by MM 
loewy and luiseus 1894 1 ebruary 13, 4h 6m Mean Time 

A diligent search by M (oaudibert has also enabled him to 
secure the necessary obsmalional ronditirns to see the two 
small craters discovered by Weinek near the crater and to the 
east of the Kephets ni mntains 

SuitisrioN FOR Asironomicai Kfsfarih -Dr Isaac 
Koberts dmws attention to a piece of useful astronomical work 
whuh miy be performed by those who tike a practical intercut 
in the subject, namely 'o determine what changes, if any, Imve 
taken place among the stars in the regions photographed ^ him 
at intervals during the jast eight years In the first instance it 
will only be necessary to compare the earlier photographs pub 
. Iished in his well known ‘ Photographs of Stars, Star Clusters, 
and Nebula: ” with the new senes now appearing in Anawittigr, 
but arrangements art lieiiig made which will enable investigators 
I to refer to glass positives, or the negatives themsclve*) 1 1 settle 
, any doubtful points I he ph itngcaphx being enlarged to the 
same scale, comparativi measurements may readily be made I9P 
means of a rf\tan ruled on class, and a transparent protractor 
will enable position angles to bt determined The scale of the 
photumphs IS such that any change of position eseeiding three 
second of arc may be detected by careful mtasuremenu 
“Thus, a system of astronomical reteareh would be inaugurated, 
that must eventually idd largely to existing knowledge 
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fuUawed by cranioltapcal papen 

Sir W H 1 lowrr txhrbittd four skulls of the at^giiul id 
haUUnts of lanuuca, who had disappeared Kfore the Lngluh 
x-cupation in the sexenlitnth ccDtury They rckemble the 
Carib lyiw, ami base liten more or less markidly deformed 
during life 


The President, in the alisence of Dr J ti Ganon, ease an 
aceiiuntoftheph>Meslchara<tenslicsofthe “New Race’^ lately 
diseosered in egypt Some 200 skulls were secured, and parts 
of 400 $00 sk« letons I he aserage index of lenmh lies tietween 
73 and 75 the alveohr index shows three iwedominant types, 
about 94, 96, and 99 5 whteh are eonfinned liy the male and 
female indices taken sejiaritely, and indieete 1 mixture of races 
I he nasal index is ^ uider than the European (47). and 
J^ptian and liuamhe tjpes (49), which are thus excluded 
The great exeess, esiieci-illy from one of the sites explored, of 
female skulls of sery small eapaeily ix explained by supposing a 
segregation of a pert of the rice, and sulisetiuent msm^e of the 
smaller headed women into the normal liranch The well known 
decrease of riuiiiel capscitj in tropical ns coin|iared with arctic 
and teropente races suggests that the new mce originated in 
tropical \frica Rut the l> pe of skull apiiemrx to lie distmet from 
that of the negro and the hair which hns lieen found tx either 
stnight or waij 

I ach aflemoon of the meeting was deioted to a Inntem 
keture of n simiewliat niuie populnr kind than the morning s 
work tin Thursday the President descnlad the remninx and 
civilisation of the New Kan m hgypt, whose phyxicnl features 
had Ix.in ahead} examineel 

Seseral rites were discinered this winter latween Baths and 
Na^i near Thebes, < f an entirely uii hgjiHtan chareeter All 
the pottery was hand nude th< ughthe|K>tter swheelhaellonglieen 
known m I g}pt mil though meiil wns 11 it entirely unknown, 
the great msjorit) <f the implements were of lery delie itely 
worked flint The long knife Wades and the forkeel xpear heads 
With (leculiir liifling f r hringmg down running deer, are 
particuliu'ly notilik Nerj laeutmill) foimeel jars of hard 
stime with jKiforatcd eirs fir snspenxinn, are ilso a chiracter 
isttc manufaeture, an I ire imitated m rliy with (ninteil 
marbling, and ilso liter lylhe native I gyptmns Ixtensiie 
ecmeteiicx hue been e\pl red, and the manner of interment 
has lieen detenumed the 1 1 dies were laincd on one xide in a 
contracii d |xisture, with man) i< sstlsand other funeral furniture 
and with i great buiiiiiig as jiart of the ceremon) This, 
and the peculiar ph}sical t)pc ( f the (xople seem to lonneil 
them with the aneieiit Amoiitesi i Southern Palestine , while on 
ihi other hind, they seem to hast invaded I gypt from the 
laliyan IXsert, ind to Ixlung cluseh to the earl) inhabitants of 
the north coast of \fnri Hie elate of their oecupation of 
I gypt is fixed h) Ihe interiusitum of their tonilis lietween those 
ofyxth and twelfth d)iia8t) 1 gvptians so that their preseme 
explains the fall of the 1 yramid Buildine' dynasty, and the gap 
whieh has lieen observed it tins jxiint in the sequence of 

hnday hl*r Jf Selon Karr exhibileel a huge xenes 1 1 
flint implements from Somali land, and of illustrative photo 
graphs The flint is of kxjd origin, and a number of factories 
has been lelentitieil 

Mr W I Knowles sent a striated flint imWement from 
the North of Ireland, which gave rise to some diicusxton as to 

Mr B llatruion conlnbuted a report on the plateau flints 
of North Kent 

Mr 11 Stums exhibited gmvtiv tools from the terrace 
eravels of the Tliames \ alic) and PaUukthic projectiles In 
diKusxion, however, the human workmanship of some of the 
specimens was called m question 

The President gave a demonstration, with numerous ilhistra 
tiuns, of flint and metal working in ancient 1 gypt The earliest 
implements m Egypt are of I altolithic types, found undisturbed 
and deeply itaineel by exposua on the sur&ce of the desert, 
800 1200 feet above the NUe Valley More advanced work 
manship, wi^ long norallel flaking, appears in the gravels of the 
Nile, 30 feet above tlie nver No intermediate sta^ ate known 
lietween these and the rectangular bced flakes of the fourth 
dynasty The “New Race which overthrew tiwPynmtd 
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builders surpassed all known flint workers in the len^h, flat- 
ness, and regulant) of their knives, javebn heads, and sickle 
flmts Ranges and other ornaments of gteatdelicac) sveiemode 
of the same flint Under the XII dynasty straight backed 
and curved knives, adres, axes with logs, scrapers and sickles of 
nMive workmanship occur , but under the Will dynasty, 
after another period of eclipae, bronze is found to have super 
seded flint rhnt implements, however, of a coarser kind, con 
■ nued to be used ns late as the fourth century a n 
Metalworking is first found undir the III dynisty, and 
copper tools are habitually used underthe IV for mason's work , 
copper needles were also m use Only one sample of bronze is 
known of this age, the rest are of pure eopper Phe “New 
Race, though devoted to stonework, pruducM occnsional fine 
copper impTements, one notable dagger is of an “ digean” 
type Inner \II dynasty, eopper is still predominant, ind 
much commoner lemnered with copper oxide ind with arsenic 
Bronze begins with \VIII dynasty Silver and gold are well 
worked from 111 early penod , almost absent from ‘ New Rate ” 
graves, which, however, seem to have been riflerl Iron has 
not tx^n found either than foreim, mostly (iieek dejxisits of 
\\\ I dynasty (650 550 B t ) Farlier supjKised allusions to 
" iron in msenjitions rtiUy refer to “ bronze 
Mr 11 Swainson Cowper gave 1 lantern keture on the 
Seiiams, or megihthie monuments of Tripoli, of whieh he 
has visited nearly sixty Rectangular enelosures of good masonry 
are associated with tnhthuns like those of Stonehenge, but with 
very ninuvv ajartuies lietween the jambs, the height vines 
from 6 t> ij feet They ire erected on footing stones, and 
are apparenlK desired to hold additional supetstnictures of 
wood 1 he forms of the stones themselves al«> sometimes recall 
carpentry types which in so treeless a country are remarkable 
A massive stone iltar, often grooved, and level with the ground, 
someUmes stinds in fnmt of 1 tnhthon Ihe few sculptures 
asyxnated with tin Senams ate of Koman style, with Ihillie 
subjects but ire not necessarily nintemporary with the roonu 
ments thenisehis The Senams appear to have been objects of 
worshiji, ind usually stand uixin hill tops Mi Swainsois 
<^ow|^^r s^esls that they ire analogous to the “ Asher ih 

&bylumin lylmders 

Mr \V 1 UwisAb „ 

midden Ihe fissures in the sandstone clifls it Histings hive 
lieen userl is dwellings m Neolithu. limes, and the refuse, con 
tuning numer ms Hikes, impleniints, ind fragments of jxiUery, 
bisoccumulatid in front of their openings 

Saturday —1 thnolocy —The tenth rejxnt of the Lomniittei 
on the North Western Tribes of Canada was jucsenteil This. 
Committee w IS lopomted al the Montreal Meeting 1884, and 
has published hitherto, the following important memoirs in il«- 
reports to the Bntish Association — 

Introdueln n (Keixirt \ II ) Sir Diniel Wilson 
Ciieuhr of Imjuiry (III ) 

North Amenrin I thnolocy (V ) Mr Hontio II de 
I mguistir 1 timulig} (VlTl ) Mr Iloratiu Hale 
I'hysical ChiraetiiistiCH (VII ) Dr 1 ranr Boas 
The Bloekfo a Indians (I ) Mr Horatio Hale 
Ihe Blaekftx t Indians (II ) Rev L E Wilson 
TheSareet Indiins (IV) Rev 1 F Wilson 
The Kootensy Indians (VIII ) Dr A F Chamberlain 
I thnology of Bnush t niumbia (V ) Mr Horatio Hale 
Notes on Induuis of British Odumbui (IV ) Dr tram Boas 
Reports on Indians of British Columbia (V -X ) Dr Franr 
Boas 


) similar structures represented 0 


Tell , on the linneh Tribe of Portland (hnal a 

River Indians, by Dr Boos , and the grammar and locabulary 
of the Nhk a and Tsetsft’ut tenguacu 
Much, however, remoms to be done m order to give a satis* 
fectory review of the anthropology, even of British Cfoinmbia 
m particular, the influence of the tribes of Millbank bound on 
their neighbours , the highly developed art of the llaida, ami 
the complicated symbolic and conventional ornaments , and the 
peculur distnbution of physical typos need further elucidation 
The Oimmittee has acct^ngly been reappointed with a grant 
of £ico, in order to enable Dr Boos to continue his important 
invcatigatioDS 

Captain S L Hinde read a paper on the canmbal tnbes o> 
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the Congo Cannibolum ik in hu expenence in thu legion 
alnKMt univeml, on the increaie, and peculiarly inveterate An 
extensive traffic in human flesh prev^s, and slaves as well as 
pnsonera are kept and sold for food > ven corpses are dism 
terred in mle of rhanns on the gravta , the flesh is always cooked 
or smoked, but is not here eaten from any religious or super 
sUtious motive The piactue of filmg the front teeth is not 
found to be cocxtiosivb with that of canmbabsm 
Mr Darnell Davis derived the name “cannibal from the 
Canbs of the West Indies, who however, are not man eaters , 
Mr t Iworthy discussed the theory of cannihaluun ax a means to 
acqmre the properties of ihi thing eaten , and Mr Hartland the 
survivals, m Europe, of rerenionuil and sepulchral cannibaluun 
Captain Hindi also discnlKd tin pigmies of Central Vfnea, 
nonuidic hunters, of less than four fiet stature 
Mr A Montefiori gavi m aicount of the Samoysds of the 
\rctii Tumlns 

Ripoils were piisenti I by the Committees on physical dtvii 
lions of children from iht normal, and on anthrupomitnc 
measurements in schools 

The anthr«)iometru Whorvtory, which is usually organiseil 
during meeting of thi Assocmtion was not this year availabk 
On Monday, Mr Lluorth} read a ]nper on horns of honour, 
dishonour, and safitv I he hcatl is the object of honour, and 
IS adorned with symliolic attiibutis Horns arc symlxilic of the 
crescent goddess hi of divine jiower protection and lav our in 
general Convcrsclj to “sc rn (trench i ortut'S is to de 
privc of such horns and prestige l^e paper gave nse to some 
comment Not all horns are crescent symbols , most were 
originally worn att iched lo skins ornaments are decorative 
lint, symbolic afterwards 

Mrs (itove discussed the religious origin of dances, as firms 
of magic or worship Weapm dances arise from worship of 
weapons, or of in armed deity , ritual dances from the love of 
dancing attnlnited to the deity and as the expression of exalted 
enthusiasm , funeral dances iiropiliate either death or the dc 
parted soul Vsctviltsatum utvances the expreasums of ematum 
are restrained, and dances lose their meaning and popularity 
The re|x>rtof the tthnographie Survey of the Lnited King 
dim was read by Mr Hartland who was followed by Mr J 
tiny with observitions specially relating to East Aberdeen 
shire, and by Dr Oatson with similar lesults from Suflolk 
Work has also been Ugun m Llertfordshue and East Vnglia (by 
the Cambralge Subcommittee), and is projected in (/alliway, | 
and in Caithness, f Igm and Nairn by Dr Walter Cregor 
Mr r C dt Uethani read a fully illustrated paper on the 
peculiantieh of the Suflolk dutleet which retains an tmusutl 
number of Anglo bason idioms ind on the proverbs, tradiltr ns, 
ind folk medicine of the district Mr I ingwood exhibited two 
young akh treck from Needham Market, which hod been split in 
irder to |usk kick children through the stem 
Mr Clodd read a pajier on ine objects and method of the 
study of folk lore, which was followed by a lantern Keture by 
I’rof A C Haddun, i n the sami subject, exhibitiim a senes of 
[■ersons, trees, wells, and other natural objects and jirebistoric 
monuments to which traditions are attached, and illustmting a 
numlx.r of games and eeremomck, in which pnnutive beliefs and 
jmctices ate perpetuated 

On Tuesday a fonnal discussion look place on the results of 
interference with the tmlisalion of native races The subject 
was bnefly introducetl by the President, and papers were con 
tnbuted by I ord Stanmore, I’rof A C Haddon (New Ouima), 
Dr Cust (Itulu), Ur H O Eotla.s (Dutch East Indies), 
Meskn E Im Thurm ontl Darnell Davis (Bntish Cuuma), Lmg 
Roth (Tasmanu and Austniu), and Raynlard (Central India) 
The course of the debate was summed up by the President os 
follows The principle of government should be to protect the 
natives against their own weakness, the evil mfluences of debt, 
and the Ion of their land Rigorous impartiality may be the 
neatest mjusbee to the natives, and it is only W dealing with 
Hiem ftom their own sense of justice that influence can be 
obtained Native cubtoms should not be unnecessanly interfered 
with, and then only with careful attention to the native pomt of 
view Laws of morality diflfer m various countries, and what is 
“ right " here u “ wrong ’ there Changes of detail should be 
left to the change of native opuuon, rather than be enforced by 
law It is, ftir instance, as cruel and disaktrous to dress a native 
of a jungle in our tight, ill ventilated clothes, as to expose an 
European naked in a tropieal climate With regard to educa 
tion, opuuahs seem to diflm , the coraplelely savage brain can 
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not acquire out ways of thought suddenly wuhout excessive 
strain and enfeeblement , lait native races differ very widely in 
receptivity and imitativeness What u above all things necessary 
IS that sympathy of fellow feeing which at once pla^ one man 
on an easy and equal footmg with another, and which savage 
races ate very quick to ]M.rceive and rcaptocate 
Rev Hartwell Jones followed with a philological contnlm 
lion to the history of primitive warfiux, in (irtece oiul Italy 
Dr Oarson drseribeil a skull found m Thames \ alley gravel, 
which cimtains palaolithw implements, and claimed it as 
paleolithic on morjiholcwK vl grounds, supyxirted by Mr 
Stopes Sir folm I vans, Prof Boyd Dawkins, and Mr Myres 
diMiuted the attribution 

A Urge eollectiin was exhibited of jihotographs illustrative of 
the \ndamaiiesc and their eivilisalion, sent by Mr Maurice 


On Metbiesilaj Dr Munro gave a fully illustrated 
Isntein lecture on the newly diseovered Neolithic settlement at 
liutinir in Bosnia E Imt and jasper wea|x>ns were in tnuf ictured 
in greit vanety on the sjail, while mlishtd hanimeis ind axes 
were ItriMighl ftom a distanee and Waek pottery with elaborate 
incised angular ornaments, w is extensively mode A pnncipal 
feature in the site is the occurrence of irregular dejiressi ns m 
Iht l«sal iliy IkI ,w the debns Continental oliscrvtrs con 
sidered thise t lie the fl sirs of huts but Signor 1 ig >rini and 
Dr Munr f und lrii.es of piles, and argueil that the houses 
were pile dwellings and Ihit the hollows were mode to olitam 
clay for wattle w >rk and p» Iteiy Sir John 1 vans supixirted thi 
pile dwelling ihii rv, mil suggested that cladgiiig mignt explain 
the irregularity of the hollows 

Mr V J Lvans descnljtd i senes of pnmitive I uropean 
idols With diagrams and exhibils Heginniiw with the maible 
images of the (.reek arehi|ielHko, he sketched the aita over 
whiih kindled figures occur in Italy Sicily Sjnm I iguria , 
and thence mb Central 1 urojie ami the shores ofihe Billic nnd 
even as fu as Drlney The Oriental origin of these hgures, 
formerly maim uned is m>w str ngly contested they probably 
testify lo on indigenous pnitiee of burying at hrstacinal, and 
subsiqw ntly substituted attendants with deceased jierM in Prof 
Petrie compared the Maltese seated figures with th< se oi the 

New Race iii Egyiit 

Dt Munr i pteseiUea i further report on the 1 akt \ iliage of 
Glastonbury Vniengst lie rilms found were examples of 
pottery which were undoubtedly, highly ornimenled sj ii imens 
of late ( ellic art Other articles unearthe I must have been 


imimited two or three centuries before the Romm ext uiiation 
I’rirf Boyd ’lawkiiis agardcil the evidence vs cemelusive that the 
laeke \ illoge < tC.lasionbury might lie dated from 200 li ( to the 
time of the K imaii iweupaliun 

Mr Theixlore Bent lomributid a pajx-r on the iiatnes ol 
Southern \nbia 


Ihe Section was closed with i hearty v rte of thanl s to the 


Ptesident 


MICHANres AT THh URITISH 
ASSOC/A7/ON 

CECTION t., which is devcOeel to meehomcel science liad an 
unusually heavy programme at the late Ipswich n eeting , 
indeetl it was rather bx, heavy for the majonty of nieml ers fi,r 
often the proceedings were earned on Ixifore a very scanty 
audience It is a question whether, in this Section at any rate, 
a good eleal of mdicious weeding could not lx. eloiie f )f eeiurse 
It IS understooel that ' meehoniial science ’’ shall be trmslated 
as engineering in general -and that is a very grxxl thing, as 
otherwise many good jxiperson what is generally known as “civil 
cngineenng would be tout out from the Association altogether — 
but with a moat lienevolent desire to give all liranchea ofaiiplievl 
suence a heanng, one cannot help thmking it would lx. an 
advantage to every one concerned— especuUty the authors— if 
some proffered comnbutions were returned with thanks The 
fact 18, an exercise of the selective fimnhy, and perha^is i little 
more caUousnesa to the demands made the sensitiveness of 
authors, would do much towards tendering the iiroceedings in 
Section G more beatable than they have wen for some tune 
past 

There was, however, a good deal that was interesting ami 
dutinctly valuable in the proceedings of the Section at this year’s 
meeting The pity was that it should have been often wasted 
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an an all but empty room Another cauie of complamt on the 
part of member! m thu Section was that the aecood Wedneaday 
was a dut nan Doubtless veir few obmt to a whole holiday at 
these meetings, but what people do find &ult with u that tney 
should be kept hard at work on Saturday, when there are pleasant 
excursions, to be turned adnft on Wednesday Of coarse one 
can go home and cut the business short, and that is what many 
do, and the Thursday’s excuruons thus suffer Indeed a con 
scientHius member, determined to do hu Section G thoroughly, 
was unable to go to any of Saturdays excursions, and would 
have to spend an idle day waiting for the Thursday’s exeucsioas 
The excursions ore the great feature of the Association meetings, 
as they bring members together end make them known to each 
other in a way that no other institution or society does 
Toasibly more lias been done for the Advancement of Science by 
such means than by the meetings of Sections, for there are other 
asvicutions which afford opportunities for the reading and dis 
cusaioa of papers, hut none which ofler the same social fecilities 
as the British Association When it is remembered that only 
two Sections met on the second Wednesday, it m s question 
whether it would not be of advantage to make it a rule to 
fix the whole day excursions fur Wednesday instead of 1 hurs 
day We are aware that thu would create difficulties in reganl 
to meetings of generil comniiltces, but surely these could be 
overcome 

The l*residenl of SecUon G this year wss Prof L i Vernon 
Hareourt, who ojHnctl the ]>r( eicdings of the Section by reading 
his presidenti il address 

Ihe first )nper taktn was a cimlnbution )iy Major t,eneral 
Webber, on light railways is in assistance to amcullure 
Il contained the main elements of a scheme a huh toe author 
bad thought out for uitroelueing a system of light railways in 
Sufl ilk A g Hxl deal of attention was mveit to the subject of 
gauge, which the author considered should he n irrower than the 
stand ud gauge of the country vi/ 4ff 8} m 1 here is much to 
he said m favour of a narrow geuge for auxiluiry railways but 
also much to be said against it No doubt a narrow gauge is 
chea)icr than a wider one lint perha|is not so mueh chea|ier 
as mtny persons imagine Sharjier lurves cm also be taken 
with a narrow gauge an I it can lie laid m jxisitiun where 
often the liroadir gauge would neussilate the widening of the 
road On the oilier hanil the standard g tuge en ibles the w iggi ns 
and trueki of the trunk lines to lie run on the auailtary railwiys 
Il may be said tlut a light railway deniinds— on the score of 
(hcapiiess— that the road U I shall lie of a less substantial 
charociir than that of the iruni lines , lait here it is essential to 
liear one fact in mind 1 In in issue (armanent way < f our trunk 
lines IS reauireil for the heavy 1 nomotives running at high s(K.ed 
With small engines and c iinparitively slow speed very light jier 
niaiient way will carry the ordinary railway goods stock with 
sifety Ihe first thing however, which lias to be dine in order 
to farililate the imnaluetion of ausilwry mlwayv in this cc uniry 
IS to give i»wcr to the Ikurd of Tride t relax its own regiila 

A jiaiar by M A (luUrt of Brussils on a freering priaess 
for sliaft sinking was neat rtnil In general pmuiple the 
suggestion is n it new In eases where water Ixiring stritv is 
eneountered in shift sinking i freezing medium is eaused t> 
eireulati in pitas Ihe vehicle useil is aminimi, which, 
evmmrating in the pijKs pr duies the lae/ing effiel 

The next laiar re id w is of lonstderable interest, il was a 
memoir by Mr W II Wheeler of Uosloii on the efteil of 
w Old and almos|vliericpiessure on llie tides hor many years jnsl 
the author h es been making i liservatiuns on this subjei 1 1 rom 

in analysis of two years tides at the Port of Boston (exeludiiig 
<a I auons when the element of wind would affect the case), he 
found tliat out of IM olise nations, 6i gave results oppisite 
to that which would have laen expected by the readings of the 
barometer alone , f r i high bitoraeler was frequently 
aec onqiamed liy a high tide, and a low hamiiieter by 
a low tide On the oUier hand it was faind with few 
exccfittoiis, thit when tlie wind blows with any fuce along 
a coast m the same direction as Ihe mam streim of the 
fhaid tide, the tides at all the ports along the roast will la 
higher than the calciil itcd height given in the tide tables , and 
when the wind Wows against the flood Ude, high water will la 
liwir than calcolated \c cording to figuies quoted in the 
jiajar the efleet of wind is suih as to afiect the tide us 
much as 5 to ti feet, and a diflerenee of ns much as 8 
feet has tie{g||||| observed latween two sueeetding tides 
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An analysis of the register of tides at Boston Dock for 
two years showed that 24 per cent of the whole tidea recorded 
were sufficiently oflected by the wind to vary 6 inches from the 
calculated height Thirty varied by 1 feet, seven by 3 fcet, six 
by feet, three by 4 fek, two Iw 4^ feet, one by over S feet, 
and one by 6 feet 3 inches From the observations ne has made, 
Mr Wheeler has deduced the approximate rule that with a given 
force of wind of 3 on the Beaufort scale a tide will be raisM or 
depressed by half an inch for every foot of rangg With a forte 
of from 4 to 6, the variation mw be expectM to be i inch for 
every foot, with a gale from 7 to 8 it will be mebes, and if 
the gale increases to 10 it will be 2 inches It wall be seen that 
the subject is one which possesses not only saentific interest, but 
considerable practical importance to manners , and so far as we 
are aware Mr Wheeler is (he first who has obtained quantitative 
results of this nature In the discussion which follovred, it was 
pointed out that the lime element would have to be given its 
due viluc 

At Ihe second silting of the Section, on hnday, the 13th ult , 
Mr O 1 Symnns mive what was really a lecture on the autumn 
floods of i8m This cuntnbutiun was discussed together with 
a paper by Messrs Rapier and Stoney, on weirs in nvers 
Any cnntnbution liy Mr Symons is sure Io meet with a good 
reception at a meeting of the Assoewtion, and Mr Stoncy's 
work in connu tion with nver engineering is also so well known, 
that It was not surjmsing that the attendanee m the Section should 
be a full one whin the siUmg opened 1 he floods of November 
of last year it will be rememlxred, were of an unusuallvKvere 
character, a gieat jiart of the low lying lands of the Thames 
Valley Ixing submerged 1 he meteoroTogieal conditions which 
le<l to these fl xxls were (need by Mr Symons, and the effects 
stated With regard to the latter it would be but to apeat i 
long history c f fl x led hum( s spoiled furniture, and general 
damage to i>tvi>eny The extent of lourse will never be Mown, 
but it was vufh lent 1 1 be aecounted a calamity of considermble 
magnitude There were two jx nods of heavy rainfall quiekly 
surceeihng eaih nthir Imt it was the second wbeh wis the 
inimeetiate cause >fd image the first if it had stood alone would 
have Ixen < iminritivily innocuous The first penod oecurted at 
theendofOet her indneirly all the additional land water caused 
by it had pissed < vir 1 eildmgton Weir before the second penod 
arrived The Novemlier rams however found the earth well 
siturateel, and the witer that fell ran therefore almost wholly 
into Ihe nver lx I with the unfoKunatc results before refirretl 
to Them ril Mr bymons ehiefly strove to impress was the 
necessity i f iut< matii reiords ami communieauon lietweeii 
diffinnt diMsi nsi f a water shed so that prompt warning mighl 
lx given of a pninble flood Suih pteeaulions are taken by 
iniuinental iiatK ns but in Lnglind they are sadly neglected 
1 he necessity f >r hi lining aeeurate data and treating it m a 
system ilH an I siienlihc manner by t rimed observers, was well 
illustrated by insUnces given , for exampit , the nver Mole w is 
at Its highest four days before the Thames, and if the warning 
thus given ly nature bad been heeded much of the damage 
which foil iwcd might h ive been prevcnleil 

The sen nd piper gave a good dexcnption of the movable 
weirs which huic bceumc identified with Mr Stoney s name, 
and whu h were s > \ roniinently brought before jiublic notice in 
eunneitiun with ibt Manehester Ship Canal A more recent 
example, ami me whieh is lielter known to 1 ondoners, is that at 
Kiehmond whire thiri is a half tide 1 xk and a senes of bfting 
weirs It has liecn t laimed that if many of the fixed weirs in 
the Thames were rein ned, and these bfting wein, substituted for 
them that (her w iild be less danger from flixiduig of the nver 
How far Messrs Kapier and Stoney go in Ibis direction we did 
not gather from the paper, but such wc tixik to lie the general 
drift of their argument The position was disputed dunng 
the discussion whxh followed, it being maintuiiied by some 
speakers that even if the How of water were absolutely umm 
peded as far as letidington Weir the tidal jiortion of the nver 
channel « n X of suftxient section to cany off all water that 
comes down in time r f heaviest rain&ll fhe question is com 
plicated by the ebb and flow of the Ude, but it ought nut to be 
impossible to arnve u a fiurly defimte conclusiun The matter 
IS one which winls mvesligalKm by a competent authonty, for 
we did not notice that any more than general statements srere made 
in support of the illt gtd insufficiency of the tidal channel , and the 
statements, therefore did not appear to rest on a subatantial bosu 
of fact Ihe problem of the utilisation of the head of water 
at the weirs in the Thames was also brought forward Without 
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going into detaila, if m»y be mkI that the difcunton tended to 
wow that there u little probabibty of any uaeftil work being 
done in thii direction unleia tome entirely new departure in the 
conttruction of tnrbinea be ditcovered, Mr Stoney, however, 
in hu reply to the ditcuiaon, gave a iketch of a very ingenious 
device 1^ which he propoted to increaie the available hc\d in 
I he case of its diminution by the rise of water in a nvir We 
think, however, that something mote than this will be needed 
before the Thames weirs become rommewially successful as a 
source of power 

Dr Anderson detenbed a rotating fsn he had desised, to lie 
used in place of bellows for organ blowing The application 
was successful, os might be supposed in the cate where -i volume 
of air, large in comparison mth its veloaty, was reqmred to be set 
m motion A papn by Mr Birt, on the growth of the port of 
Harwich, was interesting from a commercial and economic 
point of view, and may be taken in conjunction snth a note by 
the Vresident, on the {look of Holland route 
A desenpuon of a railway up Snowdon, which is in course < f 
construction, brought the proceedings of the day to a close 
On Saturday the proceedings commenced with the presentation 
if two rcpoiis by Committees of the Section the first on 
standardising and the second on roost erosion The 
standardising reiiurt was of an interim character, and docs n I 
recjuirc extended notice in jirospect of being briught forwanl 
again 1 he cojiat crosi m report was also presentee! in another 
Section Mr A (, I yster give i long description of llic 1 
dreelgtng < ix rations n >w going in u the mouth of the Mersec ' 
to reduce tnc bar which his toj long lieen allowed to im|Ktle 
the navigation of our great At Untie port 

A paper by Mr 1 1 lesketh, dcse rilimt, a process of refriger el 
mg by corbonu aohydrulc was next taken This wes a \tr> 
interesting conlrihulion ind afibrdeel a good example if the lyjK . 
of paix.r that should be presented to the Section It does m t j 
howeier lend itself very easily to our prosent purprsc, as it 
consisted mainly of details rf construction of the michinery, I 
which though highly interesting, it would be impossible for us 
to make clear without the miny illustrations ny which the 
author explained his meaning knot her good and characteristic 
[leper was ronlnbuted I v Mr ) Naracr, who describeil an 
installation that has been evned out it Ipswich of the Hermite 
(irocess of purifying sewage Uriefly stated, the process 
consists of passing an elect nt current through sea water \ 
port of the chlorides is cinierted into hypochlorite, and 1 
deodorising agent is thus oht lined The electrolysed water is 
passed into the drams or sewers The system, if worked t > the 
full extent us { roposed hy the ineentor would consist of having 
t septate service of the eleetrolysid water laid on for use in 
closets, house diains Ae The system has been m use but 1 
short time in fpwieh, and is sai I In promise very &vnutably by 
those who have lieen connected with its working 
The Monday of the meeting is always devoM liy Settle 11 ( 
to electrical engineering and at the recent meeting the pr itid 
mgs on that el ly the 16I h ult , were opened by a long pupr ir ira 
the pen of Mr Khihp iHwson on thi modem application of 
electneity to traition purposes Mr Dawson has evidently 
travelled much in the United States and has there eolleeteel a 
vast amount of data bearing on the subject of his paper lo I 
attempt to follow him into the details he gave in his pijier 
would he hopeless in this report Hr is a strong adsoi ile of 
the trolley system of transmission holding that it will superssde 
all ithers and indeed espenence in America goes fiir to b^r him 
out in this It IS needless here to [mint nut how great has lieen 
the progress nude in the United btates m tramway projnilsion 
by electricity , but one fact staled at the meeting may he repeated, 
as It puts the whole matter \ety forcibly It wros said that it is 
becoming a great tiroblem what is to be done with the horses 
that are being pushed out of the field by electricity In some 
places they are being killed for the sake of their hides and 
tallow , whilst in other districts good horses were to be bought 
at two dollara each The latter figure we think may lie epen 
to question, for surely a dead horse is worth more than 
two dollars However, there is no doulit that electric tracuon 
has made immense strides m America, and has in great 
cities practically supplanted not only the horse and mule, but 
IS fiut edging out its mechonictl ntals the cable and steam 
enjpne 

next Item on the agenda was a paper by Messrs Preece | 
and Trotter, on an improved portable ph^ometer Thia paper 
svas listened lo with great interest , Mr 1 rotter ilhistrating nis 
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remarks by examples of the different forms and apparatus he had 
devised for street svork The paper began Iw a definition ot 
what is meant by illumination When hght falls upon asurfime, 
that surface » said to be illuminated The lUuminatlon depends 

simply upon the light falling on the surface, and hiS nothing to 
do with the reflecting power of the surfime, just as lamfiul u 
independent of the nature of the soil U depends also on the 
r Mine of the angle of mcidenct The lighting of streets and 
of buildings may be spceified liy the maximum and nunimum 
illumination The iwiniary purpose of an illumination photo 
meter is to measure the resulting illumination product by any 
arrangements of lamps irrespcclTse of their number, their h^ht. 
or their candle power The instrument under notice consistea 
of a box, on the upper surface of which is a diaphragm of white 
card painted with a whitewish of magnesia and isinglass It has 
one or more stirsha|ieil perfintiims Immediately below it, 
within the b x is i white scam capable of adjustment at 
different angles and tw ■ small ilictiie lamjis of different candle 
jmwir, either or both f whieh can be used, A portable 
sec indary Inttery is used to supply them with current 1 he 
Illuminati <11 of the hinged srrten inside the box vanes 
approMinatel) as the ci sine f the ingle of mciileni e of the 
Iq'ht frem the electnc liniiis up >11 it A hindle with a pointer 
moving ever a priduite 1 se lie is c innected lo the screen with a 
system jf levers an I the indiiutinn is so ocbusleil that the 
illumination of the sereen is equil to that of the perforated 
diiphragm, the )Mrf nti ms seeming to ibsapjiear when thu 
btlvnce is ifieeteil The illii iimati n ean then lie read off on 
the sc lie in units < f the illiiinin iti n ilue to one stamlard candle 
at cm fe ot elist ence 1 Iw. « I je 1 of the lev ers is to giv e an open 
in I c menient scale Ihe s le is gnduited by experiment, 
an 1 cl les n< t de|>eud up n the the c isine. law 1 he colour 
dtfhcuhy where irc light ir d lylight is to he meisuied, is 
aducelby the use of i yell iw tinted diaphragm end a Mur 
tinted seieen Ihe tints lx.ing selicte 1 so that the reidings arc the 
same is the me en of a large numta r of measuremeuts n^c with 
white screens By me ms f a gnduited epiaelrant and a 
gii mie n the angle and the e ismt >f Ihe angle I ineielenet of the 
bght from a lamj) miy lie measiiied Rules are given for 
deducing Ihe height f the laiui in I the slant height, and henee 
the candle p wer f the hm| 

The discussi >11 < n this 1 q e r was of n very brief nature, and 
elicited n I new fats f imp rtaiirc 

Mr II \ 1 irli read i puxt en storage batteiies, dealing 
chiefly with the ehli rule Inltery which has litely been intrj 
dueel mil which it is elaimtcl, [xissesses the advantages of 
other ml irlier lyjas withi ut iiuliy of the attendant dis 
advantages chiefly from the fat thil an ovilc [loste is not useil 
\ mixture f thl ride f lead mil ehloriile >f /inc u east into 
small tallels which have 1 ist rnun I them at high pressure a 
frame of anlimom us le ul The sulisequent elimination of the 
chlorite and vine leaves a pirnis structure of [lure lead of a 
erysiUIme nvture geod conductivity, and with a large surface 
exp ised t J the elw tr ilyte I he result is a Urge capacity for a 
given weight anil s|»ce occupied 

At the list sitting of the Seen m, helil on Tuesday, the lyih 
ult nine ]xi| ers were read md cliseussed We must deal with 
these very briefly The lirst was by Mr I’ V Luke, and was 
entitled the field telegraph in thi Chitral campaign ’ It 
was of a pi jmlar nature and was illustrated by mo^c lantern 
Mr (, Johnsli lie Slimey explained, by the aid of the apparatus 
Itself, a movement desigiie I to attain asln nt mieal oceurocy in the 
milion of siderostals Without the aul of duq;rams it would 
not be possible lo expl tin the mechanism and we will 'eave it 
therefore for the jiresent A paper by Mr !• W Turner 
explained Ihe modem pi <«ss of prernnng flour from the wheat 
berry liy meeni of metal rollers in pUee of the old miUstones 
rhe paper was very interestuig anil tn ited the whole subject 
throughout illustrations of the various maehinex used being hung 
on Ihe walls Mr J Southward gave an interesting description 
of the Luieitype proceis 1 f printing, describing m lUtail and by 
the aid of illustrations the really wondeiful machine which has 
been devised for the purpose Mr. R h Crompton, in a 
memorandum on the B A screw gaunfbr small screws, pointed 
out the advantage that would folbiw if complete uniformity were 
obierveil among manufacturers in this matter, and dwelt nn the 
deurvbility of a stondanl plate bemg provided for the purpose 
by the Board of Trade Mr John Key contnbuteil a paper 
descnbing the diffeiwes in the practice of Pnghsh and foreign 
(loveroment departments and regtstratloD societies in their 
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(rtquuemtntk for the prut|uon for lafoty in imunne boilen and 
(.npneei The want cd' umfonnity here again u undotibted 
Ueut B Baden Powell deacnbed a means he suggested 
for navigtung the air by means of kites He pointed out that 
as greater height above the Mtifoce of the earth u reached, the 
wind nearly always increases in force At looo yards it ^en 
blows at three times the veloaty that it does near the sur&ce 
He pre poses (o take advantage of this diflerence by sending one 
kite to the upper atmosphere, and keeping another nearer the 

r ind The two kites would be connected by a long line, and 

weight to be earned would be attached to the lint at a point 
nearer tn the liwer kite than to the higher The lower kite 
w wid thus supply s retarding medium to the upper so that the 
effect would lie the same in prmciple, though not m degree, as if 
ihe upper kite were held to the earth Iqi a stnng and the lower 
kite were towed through the ait by a boy running with the 
stnng in his hand By the forces thus lirought to bear both 
kites would be kept flying although not held to the earth by a 
string in the usual way and it is thought that possibly they 
might be navigated in ifirections other than that m whid the 
wind might oe blowing It will be seen that the author 
deiiends r n the difference in vel icity of currents of air at two 
heights snd were this difference 1 1 fail, or to Iiei omc insuffi 
cient the experimenter would come to the ground This might 
11 e awkward iinliss a clear field were provided for the descent 
e suggesti n however is ingeni mis, and nodoulit many persons 
interest^ in the problem if aerial nasigatim would lie pleased 
t > see the luthor put his theones to the test of practice 
The 1 tst paper presented at the meeting was a c iiitnbution by 
Pr t A L h lliott of Cardiff m receiver and condenser drop 
It IS a subject that deserves far more c insideration and discussion 
by memliers if the Sectnn than they were able to givi m hear 
ing It res I npidly at the end of the meeting 1 apera if this 
nntuie should be reail at one meeting and the discukuons 
ailj urncil until another, rr jierhaps it would lit better to 
distribute them two r three months before the meeting and 
dispense with leading all igcther A joint meeting of Sections 
A snd 1 1 w ul 1 affoM the sj propriate au hence for c iiisidcnng 
the sulject f Inf I III tts mem ir 


BOTAW A1 IHF hRniSH A'i^OClAHON 
'PHI Irtsilcnl (Mr I hiseltm Dyer) exhibited iihotognphs 
an I sjieeimens i f a lsr(,e cedar (Cfdrus Deotura Loud ) 
fr m Kew which had Ixcn struck and completely ahattered ly 
lightning m August 10 It was iiuinted out that the main stem 
h 1 1 licen in iiart blown into matchwood by the violence of the 
sh >ck mil ruichea were t im oT with large portions of the 
trunk adhenng to their base l*rof Oliver Lodge t »k jiait in 
the liscussi n as 1 1 the proliable explanation of the unusual 
nature if the expl ision, which siemcd t > have been ccnlnfugal 
the stem having Ven dikrupted from the centre, and nil merely 
sirij |K 1 sujierficially 

I r f Bretland I armer deseribed -i aet if wax models illustrat 
ing the ty] ical f irms passed through, and the chief vsruiUona 
exhibite f I y the chr iniisi nies during the division of the nucleua 
in tht sport mother lella if plants The wax employed w 
m-ule if 1 mixture of one part if white wax, with five parts of 
pinthn the melting point of which IS ah) ul $ 0 * C 


ledge of the cells of bacteria Reference was made to the 
ofaaervatHins of Schottehus, Migula, De Bory, Butaehh, and 
others The author showed that it is possible to demonstrate in 
the majority of bacterial cells the presence of two sohstances, 
one of whutn may be regarded ai p^opfaumic in nature, and a 
second, which stsins deeply when octM upon by focfaiun and 
kindred staining subatancei, and which may be regarded as 
nuclear It was pointed out that this nuclear substance does 
not jxMsess the structure of nuclei m the cells of higher plants 
Nmc on the occurrence in New Zealand of two foimi of 
Peltoid Treuktehluuea, and their relation to the lichen 
Stnmla by A Vaughan Jennings The Trenftfthhate 
whidi form epiphyllous cell plates are at nresent known 
only from the tropics. They nave been recorded from South 
Amenca, India Ceylon and the I ast Indies, but not np 
to the present time from New Zealand The author 
gave a summary if previous literature, and desenbed two forms 
Mnd W himself m New Zealand (i) Pkycafeitts utfamta, sp 
nov This species forms wide spre^iiu yellow cell plates on 
Ihe leaves of Hesodafknr it bears two mds of sporanmi, and 
IS often assnailcd with brown fungus hypht nowing between 
the cell rows but not affecting the growth of the alga On the 
other hand when attacked by different hyphie the result is the 
formation of the brhen Stnguta, which m Ceylon was shown by 
Ward to have for its algal element My otdfa iarmttua Cunn 
(a) Phy epeOtt ntgra, sp nov On leaves of Ntsodapknt md 
fronds of AtpUnium fa/ atmm Two distinct varieties of this 
species were described The plant is never attacked by fungus 
hyiihe and never takes any part in lichen formation, even when 
on the same leaf with Phyt-opUM txpama and the associate I 
Stngu/i 

BRXOlHVrA AVD I’l I RI110I H\a A 
On a supp sc I case of symbiosis in Tetrap/adon by 1 rof 
!• I Weiss 1 he author exhibited specimens f Ittrap/aden 
from the C uchullm Hills m bkye where it was found plentifully 
on animal excreta In SejilemMr he found many of the patches 
mixed with an orange oloured le m which did not appear to 
have m any way injured the moss plants The rhuoids of the 
moss h iwevcr contained m many eases fungal hyph-e closely 
resembling those c f the Asm, and though present in the lells 
of the moss these latter did not seem 1 1 be injured by them He 
suggested that this might be an instance of symbiosis the muss 
as in the case i f other green plants nukmg use of the funjgal 
hyphi to obtain its nutriment from the urgamc material The 
ultimate pri f of such i case of sjmbiosis would, however 
necessarily iLj end upon culture exnenments, which he under 
stood were n iw being made by another observer 

Remarks on the Archesporium by I rof > U Bower, !■ R S 
Prof Bower pomted out that the recognition of the atchesponum 
as consistently of hypodermol origin cannot be upheld, and 
quoted as exceptions LqHtttlum /toettt, Op/ku^iosiMm, and 
especially the kpt isporangiate ferns He laid down the 
general principle that the sporangia as regards their dexelop 
ment, sliuuld be studied in the light of a knowledge of the 
apical menstems if the plants in question Where the apical 
roenstems arc stratified the archesponum is hypodermol in the 
usual sense where initial cells occur, the archesponum is 
denved by penebnal divisions of superficial cells Intermediate 
types of menstem show an intermediate type of origin of the 
archesponum He cited as an illustrative case that of Opku 
glassum admitting that the hypodermol band of potential 


Tiiaiioiiivia 

Ixpcnmental studies in the vanaUon of yeast cells by Dr 
1 mil C hr Hansen (CopenhMen) The author gave an account 
of his earlier and more jgfeent mvesligalions Among the 
latter he cS|Heially dwelt on those in which, by one treat 
ment i anelies were jiroduced that gave more, and by another 
treatment less alcihiil than their parent cells He pointed out 
that the observed sanations could be groujied under certain 
rules 1 rom his researches on the agencies aM causes to which 
sanation is due he found that temperature was the moat 
influential external factor ' 

A false by I r if MarshaU Ward, 1 K S 

On the MnatKin of bacleiial colonies, by 1 rof Marshall 
Wird 1 lyi 

On the|vactuie of baetenal tells by Harold Wager In thia 
paper an, wcoum was gii ell of the prwnt state of our know 
1 A rullcr oeconnl of tlr Honsu i , «ark will be puMubed in tbs Amma/t 


which be hod previously desenbed, does not occur 

always or m all speoet But so &t from thus giving up the case 
for a companion with fyeopM/tum he holds that as OpMt«gioisum 
has a single initial cell m stem and root, it would be contrary to 
experience to expeel or demand a hypodermal aicbcsponuni 
(llie details wiU shortly be published elsewhere with illustrations ) 
On the prothallut and embryo of Ikuuea, by G Brebner 
Mr Brebner gave an account of the prothollus and sexual 
organs of Datuta amp/tc^e/ta, Rn^e, as the result of investi 
cations msde on some material from the Botanic Gardens 
in Bntish Guuuia He pomted out that there is a close 
Hroilanty between the ZkuwM and the other two genera oS the 
MaraOtvat, AngtopUru and Mmratha, of which the prothallus 
has been previously deacnbed An interesting feet was noted 
as regards the prothallus rhumds, which possesi a distmctly 
septate structure, and so far resemble a moss ptoUmema 
Possibly similar septate ifaixoids may be found in the other 
morattiaceous genera The development of the onthendia of 
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the material did not allow of any developmental study of the 
'uchegonia The concentnc bundle of the primary embryonic ■ 
stem ihowa an endodennal hjcr On the wholi the author 
found m Danaa a complete agrctmenl, in all eaacnlial features, 
with Angtoptm^ and Marattia, as regards prolhallus, repro | 
ductive organs, and embryo dtselo]micnt 

Physioi (X s , ,V.c 

The localuation, the tnnsrort and r«lt of hydtuycanic acid m 
I'angtHm tdulr, Keinw , by Dr M Trenb (Buitenrurg, Java) 

1 ive yuua ago Dr Greshoff math, the remarkable disuivery that 
the poisonous subatanti contained m great quantities in idl the 
rarta of Pangtum rdule, was nothing eM than hydrocyanic acid 
This interesting chemical discovery was the starting jmint of Dr 
1 reub s phraological investigations In microcnemical re 
searches hydrocyanic acid pnsents a considerable advantage as 
compared with the gnat majority of sulMtances to he detected in 
tissues by reagents namilv that the Prussian blue reaction, 
easily applicable in micnenemical research, gives completely 
trustworthy results The appearance of Prussian blue in a cell 
mav be accepted as certain ^oe f of the previous occurrence in the 
I ell of hydrocyanic acid, no other substance producing the same 
reaction Die leaves prove to lx. the chief factories of hydro 
lyantc acid in Panftum, tin ugh there arc other much smaller 
lixnl factories of this substame in the tissues of other organs 
1 he hydrocvanic acid formed m the leaves is conducted tht< ugh 
the leaf stalks to the stem, and distributed to the spots where 
I lastic matenal IS wanteil Iheaad travels in the phloem of 
the fibm vascular bundles Dr Ireub r^rds the hydro 
lyamc acid in Pangtum edit/t as one of the first plastic 
materials for building up proteids , he thinks it is, in this plant, 
the first detectable, and j^xirhaps the first formed product of 
the assimilation of inorganic nitrogen In accordance with this 
hy|xithesu, the formatirn of hydrocyanic acid in Pangtum 
depends, on the ( ne hand, on the presence of carbo hydrates 
or analogous products of the carlxin assimilation, and, i n the 
aher hand, on the presence < f nitrates These two points 
were proved, or at least rendered acceptable, by a great number 
of experiments made by Dr 1 reub in the Buiteiuorg Gardens 
( rhe details of this mvestigatu n will I e found ina |iaperap|M!ar 
ing m the forthcoming number of the Aimaltt de lardtn 
botantgtu dt Buttentoii, ) 

On the diurnal van it 11 n in the amt unt of diastase m foliage 
leaves, by 1 rof Key m Ids ( rceii IKS I he diastase which 
IS present m ioliage leaves varies in amount dunng the day, 
being greatest in the early mt rning, and least after sunset The 
cause of the variation has been ascertained to be chiefly if not 
entirely, due to the action ol the sunlight The author showed 
last year, at the Oxford meeting, that diastatic extracts ex|X)sed 
to sunlight or electric light, without the interposition of any 
form ol screen, have llieir activity largely impaired, the damage 
amounting son etinics to 70 pec eent Lxperiments made upon 
the living leaf of the scarlet runner showed a similar dcstrur 
live action of the light the amount of destruction only 
amounting, however, to about 10 to ao per cent The author 
attributes this diflcience to the screening action of the protiids 
in the cells of the leaf 

On cross and self fertiliulion wilh special reference to ]h Ilcn 
prepotency, by J C Wilhs The time has passed fur regarding 
self fertilisauon as being always necessarily tarmful in itself, and 
it ui now recu^ised as a regular feature in the hfe history of 
many plants There are many vix.cie8 of plants in which btth 
self and cross pollination occur nearly, or quite, simultaneously 
and It IS very desirable to know wiiat happens in these cases 
Darwm’s experiments render it probable that prepotency of 
foreign pollen is usual The authors experiments have ixen 
devoted to a study of the relative ehemical attraction of “ own 
and “ foreign pollen by the same stigma (chiefly in gelaUne and 
agar cultures), and have given negative results It seems 
profaahle, putung together all the various known ficts, that pre 
potency, where it cccurs, is due to actions set up after the pc lien 
tubes have entered the stigma, these actions lending to faviur 
the growth of the “ foreign j cllen tubes, and to check that of 
the “own"poUen 

PALTOBOrANY 

The chief results of 'Willuimson s work on the Oirboniferous 
plants, Dr D H Scott, F R S The onjnn and hutoiy of 
the late Prof Williamson’s researches otfthe Qtrbomferoua mum 
were briefly traced Hu great work, chiefly, though not entirely, 
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contained in his long senes of memoirs in the Pktht^ital 
Transactunu of the. Royal Society, consisted in thoroi^lyr 
elucidating the structure of Bntish fossil plants of the Coal 
yienod, and thus determming on a sound bosu the main lines 
of their aflinities 

Four of the pnncipal types investigated liy Williamson were 
selected for illustration— the Ca/amaru<f, the StphenephylUtt, the 
fygtuodendrtf, nnd the J ycopedtau c 

(1) The CalamartiT nilliamsons great aim, which he 
kejit in view all through, was to demonstrate the essential unity 
of type of the Bntish Calaniites, i c that they ire all Crypto 
gams, of equisetaceous aflinities (tlmugh sometimes hetero 
sporous), but possessing precisely the same mode of growth in 
thickness by means of a cambium which is now eharactenatx; 
of Dicotyledons and Gymnosperms His researches have given 
us a fiiirly complete knowlrilge of the organisation ol these 
arborescent Horse tails 

(a) The !>phfutpkylli<t, a remarkable group 1 1 vascular 
Cryptogams unrepresented among living plants Init having 
certain charuters m common both with I napodiatftt and 
/•futseta at, are now very thoroughly known, owing, in i great 
degree to Williamson s investigations The discovery of the 
structure of the fructification, almilutely unuyne among Crypto 
gams, was in the first instance entirely his own 

(3) Wit Lygtnodtttdre t The existence of this family, w hieh 
consists of plants with the foliage of ferns, but with stems 
and roots whieh ret ill those of Cycads, was revealed by 
Williamson T his a|>peais to be the most striking case of an 
intermediate group yet found imong fossil plants 

(4) The lyio^tatar — Williamson added enormously to our 
knowledge of this great family, and proved eonclusively that 
SigtUana and I ipidodendrxiH are esscntialy similar in structure, 
both genera, as well as their allies, being true I ycopoiliaceous 
Cryptogams but with secondary growth in almost ill eases He 
deinonstratid the relation Ixlwcen the vegetative organs and the 
frucuficatu n in many of these plants, and by his researches on 
'ittgtnafti, made known the structure of their subterranean parts 
The different types of / eptdodendroH, of which he investi^teil 
the structure were so numerous, as to place our knowledge of 
these plants on a broad and secure foundation ( Ihe paper was 
illustrated by lantern slides, partly from Williamson's figures, 
and (xirtly onmnal ) 

On a new form of fructiliration in Sphtnopdtyllnm by Gra 
Solms Luulxirh (Sirassburg) (jraf Solms gave a brief sketch 
of the history of 1 ur knowledge of the fructification of the 
Carboniferous genus Sphtnt phyllum He described the type of 

strobilus origin illy named liy Williamson Volkmannta Dtmsom, 
and subsequently placed by Weiss in the genus Bawmamitts 
this fructification has recently been shown \jj Williamson and 
/eiller to Iwlong to 'iPkenophy/lum The author proceeded to give 
an account ofa new firm of strobilus recently obtainid fjrom rocks 
< f Culm age in Silesia , this shows certain important deviations 
from the fructifications previously examined In the Spkeut 
fhtllunt streluli frem the Cial Measure' the axis liears successive 
vertials of coherent bracts the sporangia are borne singly at the 
end of long pedicels twice as numerous as the bracts, and arising 
fiom the up^r surface of the coherent due near the axil In the 
Culm species ipfnnephtUum hemert, sp nov , the bracts of 
soeeessive whorls are superposed and not alternate as desenhed 
liy other writers, in the Coal Measure speaes , a more 
important feature of the new form is the ixcurrence of two 
syiorangia instead of 1 ne on each sporanmophore or pedicel 

In the ceurse of his remarks, Graf Seims referred to the 
unique collection of microscopic preparations of foaul plants 
left by ITof Williamson , he emphasised in the strimgest 
terms the immense imp< rtance of the collection, and porated out 
how every worker in the held of Palaioroic botany must eon 
stontly consult the invaluable type specimens in the Willumson 
cabmets 

On English amber, by Dr Conwentt (Danrig) The author of 
this paper gave an account of the Baltic and Eiuduh amber, and 
Its vegetable contents After descnbmg the difierent forms of 
Tcrtiaiy amber, he referred to t)ie occurrence of suecimte on 
the coasts of Fssex, Suffolk, and Norfolk , the specimens being 
usubIIt found with seaweed, thrown up by the tides. Occa 
sionalW pieces have been met with wei^ng over two pounds 
Dr Conwentf desenbed the method of examining the plant 
ftagments enclosed in amber, and compared the manner of pre 
servatKHi with that of recent plaat sections mounted m Gaiiada 
balsam The amber was unginally pouted out firom the roots. 
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fcttiii^, and bnnihik uf iiijuietl cr Inokcn irecs, in the furm of 
risin wliiuh uu e\aporali<iii lieraint thick«.ntd, and fiaally 
issuitii.d the fom of succiiiUt <>r some, similar kubatance for 
the in 1st |Mrt the f jssil resin h is In t n denvid from the stems and 
loots of coniferous trees of the jjenus Pnun In addition to the 
exeejition ill) well picscried tisnues of coniferous trees, the 
Baltic amher has yieldid rein'irl si le spttimens of monocotyle 
donous and dicotyledonous fl iwcrs S >me of the most sinking 
examples were illustrated by iiu ins of the excellent e ilourcd 
plates from Dr ConwenI/ mon ignphs on the Baltic amber 
rhe ^^ealden flora of hiighnd bj A L Seward Mr 
A ( Seward, after ii fi iniig to the various siieeies described by 
Manic 11, Carruthers, StarUie (lardnei and others from the 
Wesldeii strata of 1 ngland briefly desrrilied a large number of 
plints from the British Museum collection During the last few 
years Mi Kuffjrd, of Hestings has obt lined sn extremely 
saluableand rich colleetioii of plants from 1 ecleslKiurne, I sir 
light, and other loealities , ind tliesi li ise now become the pio 
iierty of the nation 1 he following sjiec lesare at present kn twn 
from the Weililcn uf I iigland s ime uf these base already been 
flgiired in the hrst v il ime uf the atalogue of the Vi e ildc n flora, 
and the rcmunder are deill with in the forthcoming seioiiil 
soluiiic r I r// n rr sj ii \ 1 attnelhuie^i sp nm , 

Lhita KnovLlloni, sp iius Mtr hiutitt^ Ftilltn, ui nos , 
Jpuuhtfi /} Ht, Mant / hm Ann/h, DunI / Va/o 
jtmr, sp 11 >i Onj hi pm ManUUt (Brong ) O I u^att 
(treyl ), A toil! hop/tn / uff rrfr, s) nos , Atalmiiuim Gip 
P lit (Pit ), Ftalophin II tUfani, Sihenk , huffordix O pp >/< 
(Dunk) L/idophUhii liiii^ip iiHi nov C -//Acr/rrrfDunk ), 
C Hnmmiiii (Dunk) C />««/ rr (Sehimp ) Spheneptttts 
/ intauin, 't\\ nos , S ItUoii s)i nos , Hift kvlti MtntiUi 
(Brong), 1 rmopt n P )ti hn (Schenl ) / /)au om, sp 
nov, Sa^tmplfui PfanU/h (Dunk) A a ultjohi, sp n>s , 
Mt rodHtyan /b (y phytlum himni S henk 

Ififmhja tt/diiiui, gin et sp n s Fuiipslja i> h/mpm. 
Cord , < viafiAi A M rr Schenk C Sipntt sp n is Ih 
eomte J)iuiUtiaiui\(Cn>\>\i ) D Ar )«j«ror/r (Mant ) Ar/jrwii 
Sfhiitmhiniittti (Dunl |, Oto-imites Khp t tint, (Dunk t O 
Cnppertiaimt (Dunk ), /amth hu hnim (1 tt ) Pantiles Car 
riiliitsi sp nos , Aiiamouimii r lyelhaitut (Dunk ), Cy adt 
lipis, Carpdilhit, liidtt lioht Nilhoislt sp ms Cniihs 
ttef,aiii ((an ), C armatus sp nos , Hucllaniti anomala 
(Stoles and Webb), lilltnit J uj} rdi, sp nov ItennilM 
So rO«i/(/i, Brown, B Gil iinauui Carr fl (U illiamsoinx) 
CanHlhirsi, sp nov, iait n M uttu, ( arr , Wilhimta 
iapoiM, gen et sp niv , flui/eiit anomala, gen et sp ms , 
Jflthopliiu, sp , Sphcml ptdiHiii Kuirtaimm (Sihenk), A 
SUrHoeixiauum (Dunk ) /‘a^iophyllum nasufoltum (Sehenk ), 
Iliachtphyllum obesum, fleer, fl sptmium, sp nos , Ptmhs 
Silmsi, sp nov, P Dunkm (arr, P ManUUt, Carr, P 
paUtts, Orr , P Cniiulheiu, (lurd , fte 


SCIFNCP IN nib MAGAZINES 
'■PFIf personal reminiscences of Ifuxley, contnbuted by Mr 
till rgi W Smalley to the current number of A nbner, 
will bring up pletsaiit memories to those who were honoured by 
the friendship of the de|inrled naturalist, and they form onaflec 
liunate tnbute '* to the memoia’ of one of the truest men whoeser 
lised, one of the manliest, anil in all points the noblest ’ There 
IS m the article so much real testimony lo Huxley s greatness. 


illey, “ th 
ontmual I 


Icetual honesty Against those who cniictsed Huxley’s philo 
sophical leainuig wo quote these word* “ In truth he wasa very 
expert metaphyxician, with an extraordinary knowledip. of the 
literature of metaphysics and philosophy Huxhy was a 

student, aqd more thw a student, of Oesoartea I le hat wntten 
the beat ahort boede in existence on Hume He was a pupil of 
Anatotle, and theiefore nut a I’latoniat Hobbea UuAl him 
much , Berkeley was to him a great thinker , laKke, BuOer, and 
the short hat of really great n-imea m English philoaophy were 
all his fonuliart, while among the great (Germans there woa, 1 
think, none whimi he did not know well— Kant, Hegel, Fichte, 
and all that illuatnous line not excepting Sehopenlwiier ” But 
Huxley’s chum to recognition as one of the world's foremoet 
thinkers, now nnhaj^ly lost to us, need not be enlarged upon 
here “ He will be remembered as the great physiolagist, the 
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great student, the great controversialist, the great thinker and 
writer That he will be remembered need not be doubted 
The world, it may still be said, dues not willingly let die the 
memniy of thsse who have made it a better world to live in, 
whose Uses as well as whose teachings have been lessons of 
desotion, of high aims, of wide accomplishments, of honour 
able puipise , whose achievements are wntten impenshably in 
the annals cf their own time Huxley wa( one of these, 
and his m mument in his life s endeavour There mil be no 
need to inscnbe Right Honourable upon his tomb The name 
he Imre through life will serve both for epitaph and eulogy ” 

There an ether articles in ycnimr which mil interest the 
readers of N \ 1 1 nr One of these is a fully illustrated desenp 
tion of the new Chicago University, by Mr Hemck Mag 
niliient Ixiildings hive been erected, and an endowment of over 
I, I 200 otxi has I een bestowed m the short penod of four years, 
as well as a genenus annual Ixidget for current expenses This 
phenomenal generosity, together with the fact that there will be 
no questiin uf iilequate support as fresh oiiportunities for 
dev el ipment occur, ixiint to the Univenily uf Cnieago as a great 
and gr iwin), centre uf intelleetual activity In some respects 
the system I the I niversity resembles that of our older Uiiiver 
sities, f ut othi rs such as the emyihasis placed upon the doctor s 
degree invistigiti in research, Kc , and the activity of the 
graduate sch mis print to the German University as the pre 
vailing influ nee It will astonish miny uf our schoolmen to 
know thit the graduates in residence this year in all over 
three hundri 1 I rtn more than one third of the entire Imdy of 
students a larger iiunilier than at any other American University 
1 1ns prep n litanie of gr vluate students has been brought about 
by scviril reis ns the emphasis placed upon the advanced 
courses uiilii the leadership if suih heads of deportments es 
Prifs Dewiy Hile i in Holst, 1 aughlin Michelson and Nef, 
n t lo nieiiti n thers the special privileges and dutinctions 
granted tr giiJuiles (for evample, in many dt partments only 
griluite siulents \re albweil in the spiciil deiiartmcntal lab> 
ritoriiS, the /6000 anmiallv offind in fellowships and scholar 
sliijis , and the tquvl privileges u corded to women It is i 
truism Ihil thi 111 si distinctive move ill Vniencan college life uf 
the list del I le his Ixen in the sudden interest in jxist graduite 
study But hitherto in Uisum institutions, whither roll«e or 
so called university has had the means to provide lllierally for 
advance 1 stu lies It will lie ileirfnm this quotati m and more 
< lear from a jerusil of the article that thi University ufChieig > is 
divelojiint. III ihc right directions low inis scholarshiji and new 
knowledge Uii ig iieople stem 1 1 haie the cause of higher 
edueatini it he iit iiiil they are devoting Ihetr liest energies, as 
well as ginereiis hnancial tup|»rt to the magmtieent institution 
which has s > iiuicl ly sprung into existence and which has such 
a great future I efoa it 

Iht thirl irtiile rif scientific interest in S ithiur is on 
‘ Dmitslieitel Birds by I ri f N S Shalir, and is beauti 
fuliv illustrated 

"Ihe sixth if Ml Herbert Sixntirs i>apcrs on professional 
institutims contrilmted to the CiitUmfli ny, deals with the 
evolution of men of si lence and philosophers and will, therefore, 
Ih of exiepti mil interest 1 1 imr readers So far as the senes 
has as yet gi iii it has lieeii shown that the institutions dealt 
with were pr Ixilly denied fr im the pnesthood Whatever 
may lie the ipinion w ith regard to the connection between the 
medical profession and prieatcraft, it will be generally conceded 
that astronomy lecriviil ita first im])ulse from the exigenciea of 
religious worship Lxlracts given by Mr Spencer from 
Rawlinson, I ay aid, and Maury show clearly how closely 
religion and science (eapecully astronomical laence) were 
mingled by the Babyloniana With the Fgyptianx, too, there is 
abundant evidence to prove on intimate connection between 
their silence and their religion , and the connection la establiahed 
by the fict that " in every temple there was an astro 
nomer who had to obaerve the beavena " Aatronomy was 
thtia on outgrowth of religion, and the natural knowledge 
accumulated the pneata formed the beginmngi of aciencea in 
Egypt, Aasy rui, and India The Oreeka iraporteathia knowledge , 
in other words, they obtained theu early science m a ahghtly 
developeil state Of the indebtednesa of the Greek philoaophera 
to the Egyptian pnetu there is no doubt whatever, and Mr 
Spencer clearly makes out that obbgation The de v elo p ment of 
(ireek icience, however, u only m a small measure oicnbed to 
the pnesthood, the advances Tbeing more of secular than of 
I sacred origin “ During those centuries of darkncH which 
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followed the foil of the Roman Lmpm ’ aty* Mr Spencer 
‘ nothing to be called tcience existed But when ahmg with 
gradual reotganuation, the re genetis of icience began it began 
« m earlier initancee among the cultured men — the pneithood 
The man of aeience and the philosi pher have gradually differ 
entuited from the clerical claM one to deal with the concrete and 
the other to be concerned with abstract matterf and now the 
distinction betareen the two is tolerably defimte himiil 
taneously a subdivision of the laidy i ( scientific men has gone 
on, until we icarh these dajrs of minute specialivation Vnd 
finally, we have the combination of the units in such institutirnv 
as the Royal Society and British Association ami in the serial 
scientific publications which are general in their scope In 
addition to the admirable article summartsed in the foregoing 
Mr Spencer contributes to the Ctmlfmporctry a hnef note in 
reply to Prof Weismann 

A suggestive paper by Dr A R Wallace, on " The Exprts 
stveness of Speech, appears in the FortmglUfy The paper 
contains a number of interesting facts which point to mouth 
gesture as a fimtor in the origin of lansiia(K Here is Dr 
Wallace sidea “ In our own language anoprobably in all others 
aconsideiable number of thi most familar,worda are so constructed 
as to proclaim theu meaning more or leas distinctly sometmits 
liy means of imitative sounds but also, in a large number t f 
cases liy the shape or the movements of the various parts of the 
mouth usid in pronouncing them and by peculiantics in 1 reuh 
me or in vocaUsalion, whah may express a meaning quite 
independent of mere sound imitation ' Anthropologists and 
ibilokgists should be mteruted in the many facts which Dr 
Wallace has brought together in support of his view 

I imits of some prevent us from tpving more than brief 
descriptions of the remaming articles of scientific interest m the 
niagasmcs received In Sittnc* Pngrtst Mr P H Neville 
traces recent progress in the study of alloys ntvanotrupum 
in tadpoles is described by Dr A Waller, F R S , the chro 
matopnores of animals by Mr W Oarstang, the smee relali n 
< f uimals by Dr A I ifoart and the synthe«s of proteids by 
I rof W D Halliburton P RS CfuiwMrt rycurwa/has short 
popular papers on Horseless Carnages ' New Methods of lllu 
mination and Cotton beed Oil ~ In OMtfff'cniflr we notice an 
atUcle on ‘ Falconn by Mr K B I odge, illustrated by two 
photographs from life one showing a peregnne and partndge 
and tM other a goshawk ami rabbit 1 he two plates are finely 
t ngraved but we think their value wi uid have been greater had 
they been photographic reproducliuns fiom the ongmal ntga 
fives The HumaHUanan is distmguuhed ^ lyisycnical article 
entitled Dynamic Thought, by Ihof W F Bsnrett , and the 
Nattonal heitm has a f«per m which Selbornians will find 
pleasure, by the Hon Mrs K Boyle In aMition to the maga 
rmes named m the fwcgomg we base received the Sunday 
Magaamt and Lomynan r 


Joyce, _ - 

hem successful in the recent examination in the science and art 
of agriculture, and haVe received the University diploma 

Mr Charles Smith, Master of Sidney Sussex College, and 
author of several much used mathemati^ text books, was on 
October I admitted to the office of Vice Chancellor for the 
current academical year The outgoing Vice Chancellor, Mr 
A Austen Leigh, m his parting addreu to the Senate, referred 
m sympathetic terms to the lou sustained by the Umvenity in 
the death of Prof Cayley and of Prof Babrag^ He announced 
that the latter had ^ueatbed to the Umvenity hu buge and 
valuable collection Of plants A part of the addiw was devoted 
to a dfeseriptioa of the difiBcolties, chiefiy snaneia], which have 
attended Oie inception of the Sedgwick Memorial Museum of 
Cieofogy The satnfimtory progress made with the extensioa of 
the cSrendish Laboratoiy, now approaching oompletion, was 
mftde ft mftttftr oT conffffttulfttioii 
Two sdtolaislups m Platuial Soenoe, ooe of /70 and one of 
Ct/i a year, will be competed for at Sidney Snswx College mi 
December 13 to 14. Csnadstes are tofimdre prelumnaiy ap 
plication to the tntdr, Mr G M Edwards. 
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The late Prof Babington has left to the Umversity his 
botanical library as well as his valuable eollectiun of plants 
Mr II h Baker, of bt John s and Mr J F Edwards, of 
Sydney have been appointed the Modenton and Mr R A 
Herman of Trinity and Mr H W Richmond, of King s, the 
Pxsmmers for the Mathematical Inpos of 1896 
Dr Olaisher has been a| pointed an Elector to the Isaac 
Newton Studentship m Astronomy 
A complete senes of lectures for agncultunl students, under 
the Cambridge and Counties Agricultural 1 ducation Scheme, has 
been arrangetl foi three terms of the scademieat year The 
sylHbus IS published m the I unernty Reporter of October 8 


Thx first Entrance Sch slarship m Natural Science of the value 
of £150 mto St Thomas s 11 jspital Medieal School has been 
iwarded to Mr Frank B Skerrett, theserind of the value of 
/^6o, buim divided between Messrs Walter B I ly, George W 
Hate and Alfred B I imisey bracketed equal The Entrance 
Scholarship value ,^50 fur students from the Unisersilies has 
lx en awarded to Mr lertyW (i Siigent, St John a College, 
Cambndge 

Ai Guy s Hospital the Futrance Scholarship in Science, of 
the value of /itw has been awarded to Mr P W I Camps, 
and the Second f ntrance Scholarship in Science, of the value of 
£60 has been awarded to Mr S Hodgson 
Tll> Treasury has derided that the annual grant of which 
Kings Cdlege, Londrn was deprived under the hte (govern 
ment may be restored to the college next year without any 
stipulatK n os regards tests 


SCIENilFIC SERIALS 
imeruan Mottor bnpta! Journal September — Synchronous 
or simultam >us ge tgraphical distnlmtion of h< urly wind vcio 
cities m the United States by Dr F Waldo article is 

port < f a mcm ur prepared for the U S Weather Bureau, 
and IS supplemental to one which appeared in the fomruuU 
for July (Naiurk p 335) Charts are drawn for imdmght 
and noon for the extreme mr nths of January and July, for about 
the centre of the United Stales and affonla comprehensive view 
of the symhtonous wind conditions and rchtions as regards the 
average veloaties This method of representation obviales the 
necessity of a lengthy text —The ungm and work of marine 
meteoroKigy by I leul W H Beefaler, U S N The author 
deals more p irlicularly with the history and development of thu 
service m iIk United States, from the appointment of Licat 
Maury as Superintendent of the U S Naval Obsermtmg, m 
1844 which led to the Maritime Conference held at Bruattlt in 
1853 The numerous charts published hy the Amcoean Office 
formed the basis of the uKful wind charts subsetpiently Msued 
by the Meteorolugical Department of the Board of Trade, dunog 
Admiral FiuRoy’s lifetime, and which were widely distributed 
amotm seamen The U S Hydrogrtphic Office sras estabhahed 
m 1866 and in 1893 there were nearly 3000 ubterversco opeiat 
mg with It The outcome of thu was the publication at the 
pilot Chart of the North Atlantic Ocean, to which sre have often 
had occasion to refer About 4000 copim of thu ehatt are dn 
tnbuted monthly, and among other things they have done much 
towards bnnguig about the general recognition of the value of 
the use of oil to sbll the waves, by which numbers of vessels 
have been saved from total loss 

Hullthti ^ tk* Amontan MatIUwuUuat Socu/y (vol I No 
IO, July 1895) — Thu closing number of vol 1 contains, m 
addition to me usual lut of new publicatioas and the index, a 
list of the published papers read before the Society dunw the 
year, together with the places of theu pubticattouL— Mr J M 
Brooks gives a clear account of Lie s work on contumoua groups 
i fropat of SchefiTers’ edition of the Votlesungen fiber Continnfr 
tiche Gnqipen mit geometnschen uiid andeicn Anwendtmgen. 
“ The importance of the (noup iden itself has long been tccqg 
nised m lU application to the thcocy of subatitntu^ and some 
continuous trwnsformahons sn^h as the pedal transfixmatioo, 
were m use before Lie s work, mu were um without their oon 
nection with the group idea being diacoveted, and the d i scov er y 
and the presentation m the lesutU of it in a systematic ibtUi are 
due to IM Lm ' Dr Schefleis has aimed at giving m onthne 
the general tftwani'aid be indicates some lines m whiAitimy 
be allied —Frof J Haikneii, in a review of the second tmlinne 
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tLchnique ’ which is devoted to the integral calculus, fully 
imlysts Its contents, and pronounces it to be “n substantially 
new L intnbutinn to nuthimatical literature ’ “ brum besinn»» 
I Liul the reader feels that he is being guided liy a master luind " 
I’rof 1 Htstings Moore writes on a theorem concerning 
t> rowed characteristics with denominator a (of Prym s “ Unter 
uchiingen Uher die Ki< mann ache Thetaformel und die 
Isieminn sche Lhiraktenstikeiitheone, ’ l88a) — A note on the 
Transitise Siilistitution (iroups of degree la, by Dr (1 A 
Miller mentions that Camille Jordan in the Compttt rendus 
(if 1 Isxv p 1757) states that there are /^spnmitise groups of 
ilcgr i 12 excluding the groups which contain the alternating 
group Dr Miller has found four multiply transitive primitive 
gr(Ht|is of this degree txdudmg the two groups containing the 
ilternHing group The proof is given in the present note 


1 double night ascension (balloon) made on September 4, by MM 
O llcrmite and Besanvon Two balloons made voyages from 
Pans in opposite directions, starting at the same time. The 
currents observed md used are desenbed, together with details 
of the voyages 

BOOKS. PAMPHLETS, and SERIALS RECEIVED 

Hooks— A Huid look to th« Birds of Great Britain Dr K B Sharpe 
vol a(AII«n)-tlimbii«inthaBntuh Isles W P H hmilh and H C 
Hart 11 Wales and Ireland (Longmam).— Practical Proots of Cbenncal 


T-ut (Hlaek) lirm foods or the Rational feeding of farm Anunah 
Prof > V Wolff translated by H H Cousins (Gurney) —The Hums 
of the Rand F H Hal h -uid J A Chalmers (Macmillan) -The Fauna 
of Bniish India in luding Ceylon and Burma Birds Vol 1 W T Blau 
ford (Ti) lor and fransia) —Pamilar History of Annuals far Vonag People 
H Scherren (Cascell) Moral Mhokin Dr A E Gilca (SoMwmclMUi) 
—The Sul uh f a T)r p Prof A M Worthington (b P C K ) -Simple 
Methods for drte i ns F skI Adnltsimtion J A Bower (S P C KJ — 
Biolok) Notes V I I (Chelmsford) -Einfahmng in das Studinm dcr Bak 
ttnolwc Dr C (siinther Vierte Aullage (Leipsig Thieme) —Natural 
Hntir) fSell r e ( Ihert While, 1 inusurated ^acmillan)s-The 
Vientifs F Ml lu « f Analytical Caiemistiy Prof W Ostwald, trans 
Uted by Dr G M ( owin (Maimillan)i - 1 be Structmc of Man Dr K 
Wicderaheim translated by H and M Bernard ^ocmillan) —Weather 
and Disc ISC A 11 MacUowall (Gnudioloiie Company) —Old Farm 
F uries H C M ( s Is (H iddrr and Stoughton) 

Pamihiris I S I unites Asluelles di N me Science Merquis de 
Salisbury iruslitrlhy W de TonvieUe (Pans G lulhier Villars) — Reac 
non* K tcaroi(Rtevcs) Guide 10 the Colin, lions of Rocks and F issils 
belmgi w 1 ll ( t I kii I Survey of Ireland A McHenry and W W 
W|ts(l%ll II 1 1 A Supplement toa KsvisedAtuunt of thcEx 
penmenls modi uitl tl e B ishfottb Chronograph F B ishforth (Cambridge 
UmvetMtv Pre ) 1 in Urauncr rsuhimi uise im Dresdner Zuologisthen 

Garten A II Meyer (Ikrlin Friedlander) 

Skuiais— J our ll f the Ro) el Agricultural Sxnety of Engtand Vol \i 
Pani(Murri)) Nit ral Histiryof Plants Kerncr and Oliver Part id 
(Blacfcie) —Mind Oetober (Willuuns and Noreate) —Transaction, of the 
Perthshin. Soeict) I Naiuru Science Vol s Part a (Perth) — (scologieal 
Maganne Oet l«r(l>ul u) Morphelogisehee Jahrbueh as Band 1 Heft 
(I eipng F I xelm 1 1) B illcim de la S xidid Impenale det Naturalisles de 
Monou, iSpt N a (M seMi)-Ge graphic il Hagaaine Oetober (Stan 
ford) -Story of the Heavens Su R b Da I Part t (C asiellk -F thnoio 
giiehes Notifblalt Heft a (Herlin. Haack) -Bulletin de I Acadimie Ko^ 
des Sciences de Beig | le 6s' Annde No 8 (Bruxelles) — Ameriraii 
Natttialiat Oct I rr (Philadelphia) —Annals f Scotu^ Flatural Hiatory, 
(Xliler (Fdiil r h Douglas) —Mem iirs uid Proceedings tf the Man 
Chester 1 tier iry and PhiloscphKal Society Vol 9 No 6 Manchester) — 
Science Prmercss <) 1 her (Saentific I ress) —Illustrated Aieheologist and 
Reliquary, Oct iherlBrnr se) — Travaux de la Sou6t6 dca Natur Jistes da 
St Pftersbourg V I Auu (St Pdtcrslourg) 


SOCIEriES AND ACADEMIES 

Taws 

Academy of Sciencea ‘September 30 — M A Cornu m the 
t linir — The I'erpelual Secretary read a letter from M J B 
I'asitiir aniionnane the death of his father, Louu Pasteur, who 
died at \ illeneuve rLtang (fiarches), on beptember a8, 1895 
M A < iirnu then expressed tlie deep feeling of lorn in the 
V vkmy and recalled the nealtiexii of the work accomplished 
I y Ihsteur As a mark of respect and sorrow the Academy 
adjourned after receiving the correspondence — Kemarka on 
the subject of I ord Sali^ry*! discourse “ on the real limits of 
ur science by M 1 mile Bitinrhard 1 he author recalls his 
work in eontradiction to the thetiry of the oripn of s|)ertek 
a Ivaneed by Darwin, and miintains that no ungTc instant e hax 
ever been brought forward in answer to his ehallenge which can 
lie held to verify the ixaumption that one apeeies may be pro 
(luced from another by *ny form of !a.lection — f)n glycoxunt 
I illowmg ablation of the [mnereas, by M K lAiiine I he 
sugar eonients of the urine liave liecn determmed, and glyeosurin 
trot vd during the first thirty hours, operating on dogs without 
I he use of anesthetics or morpmne A study of the 
meehanKSl theory of heat liy M Ch Brun, has h^n printed 
in the correapondence — 1 he evaporation of liquids and the 
great capillary theories, by M (1 von der Mensbraggbe Most 
iKiuids evanorate kjioataneouxly in (he air The consequences 
follow (1) The Ikjuu} layer whence particles are continually 
King detaehed to form vapour eannot have the same densitv as the 
lii|uid in the interior of the mass, otherwiie there would K an 
almijit paxsage from the liquid xtate to vapour , it must, therefore , 
be admitted that the density of the ra^rfiaal layer dei reaaes 
towards the exterior All capillary theories, supposing liquids 
incompressible (I aplacc), or of the same density throughout 
((laqss), are therefore inadequate (a) When the mass con 
sidereil is very small (bubbles, liquid films), evapocation causes 
loss of a pcreeptible Inuaion of the tqto] weight Hence lapil 
Uty theoncs regarding a liquid mass as having an mvaruible 
volume (Poisson) must be condemned (3) The uinxtant 
renewal of the free xurfiuM of the superficial layer proves, with 
out possible douK, that this layer is not in equilibrium What 
confidence can then be placed in the theories of Laplace, Crauss, 


The Selection of Health Rcaorta , 566 

Our Book Shelf — 

Henry ' Abreg^ dc la Theorie des honctions Lllip 
tiques — H P Baker ... > . 5^7 

Letters to the Editor — 

Clausius’ Vinol Theorem — Prof A Qray, S H 
Burbury, P R S , Robert E Baynea $68 

Huttons' Theory of the Earth ’ —Prank D Adame 569 


confidence can then be placed in the theories of Laplace, Crauss, 
and Poisson, and the works of eootempoiary analysts (Neumann, 
Mathieu, Van der Waalt, Resal, and Poincar/), who formally 
suppose a liquid mass in equilibnum ? After catling attention 
to the defects of fiirmer theories, the author quotes hu own 
theory, derived from a consideration of molecular forces, as 
giving a snfikaent explanation of these consequences. — On a new 
nitrogenous manure, caldum cyanate, by M Camille Panre It 
Is a^'icrted that calcium cyanatft can be produced in large 
qualllity in 4 he electric fiimace heating lime and charcoal 


nitrogen than nitrate, and ctn be used as a manure —Syntheses 
Iw means of cyanacetie esters, by M T Klobb — Coiikitution 
of acids ptoduoed in the oxidation of Inactive campholenic acids, 
by M A BAud The acid ClgHiiOt >■ dtssymmetne dimethyl 
succink aad , the add CvH,,!), is One of the two dimethyl 
glutancaqidihavlnitbe two methyls attached to the tame carbon 
atom, probably COM C(CH,),.CH, CMrCCLH The author 
claims pnonty for bis work against that of TiOmann.— On the 
effects of the synodic and anomaKitic revolutioni of the moon nu 
the distnlmtion of ptenures in tpnng, by M A Pomcardi-^ 
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Itch NT ORNITHQT OuY 
77 1 tnt hit i ttt tnd around St Andtn i H> C eorge 
Brute (Dundee John Long 1895) 

It Afn,t Uiott of British Birh tndudtn^ th tt P \t 
l/t It/ hitii^rUi n as true i by the Apphi dun of 1 
N Li f Pup rs 1/ By Ch irles D \on (1 ondon 
Chapmn and Hall 189$) 

N //I, tint IS I/I Ormtkotogud Observatory t/u he 
mlt of Tifh It in I ep rtitue By Heinnth < itkc 
rianblited b\ Rudolph Kosicnstock, M A Oxon (I* din 
burgh D i\ id Doui,lab 189s) 
i Hind took /> th Oimi Birds By W R Ogilvie 
Orani \ ol 1 Sand grouM Partridges Pheasant*. 
(I ondon Allen ind Co 1895 ) 

Th I lilt birit md Iromt birds of Nev rnglxnt t tth 
P J iipti ns f the Birds, that N sts ind Bi^i^f th tr 
Hibit mi Wot* By H I) Minot With illus 
tritions Se ond edition Edited by W ilham Brew ster 
Ne Nork 1 1 mghton ind C 1 1895) 
lli/dhiit^ttni f lodtv md th H it t I tfe in tt B> 
C J Coinsh r ondon Stele) and Co 1895) 
n Ph mnt \ iturit Hi tory By the Rt\ H A 
Macpheis n Shot Urn, B) A J Stuart W ortlc) 

( 1 kmi, B\ Vltxindcr Innes Shind (The Fur mi 
t UhtSti (I ondon Icngmins Crecn and Co 
i8j,) 

N O sect on of xertebrate xoolog) has in this country 
attratttd more amateur disciples th in ornitholog) 
and the hteratuie of ptihaps no other group has been 
burdened bv s i m im ustU ss eontnljutions by writers who 
possessing n )t niy little liter ity quahhc ition for the task 
but i lery suptrh iil knowledge of the subject rush into 
print issum ng th it because they arc able to see they in. 
Lipablc of obaening iihuh irc two aery different things 
\niong tht number of such contributions mutt be included 
a \olumc of 563 closely printed oitaio pages on ‘ Ihc 
Land Birds ibiut St Andrews by Mr George Bruce 
On the book opening of its own accord at p 44 the 
hriding of Ihc ( riffon Vulture caught the eye ind 
suipnsed us not a little for the addition of this majestic 
bud to the a\ ifauna of t tfeshtre was quite new to us On 
consulting the title page however we discovered thit the 
work was of widei scope than ndicated on the cover 
and included i condensed history of the Bntish land 
birds with extracts from the poets and observations and 
anecdotes on natural history 1 he single occurrence of 
a solitary specimen in Ireland recorded by Yarrell is 
apparently sufficient e\ use for this page of padding A 
carefully written iccount of the birds of Fifeshiie would 
have been welcomed to our lists of local ffiunas but with 
so many excellent histones of Bntish birds in existence 
(such as that by Mr Howard blunders, to mention only 
one) theie was hardly a tall one would have thought for 
anothei except it were tommended by some speiial 
feature or novel method of treatment The special features 
of this book appear to consist in the superabundant ex 
tracts from the poets— more or less generally less ilptapos 
—cuttings from the local newspapers and qiKitations from 
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many other sources equally authontatnc Although the 
history such as it is is xerx condensed and not always 
to be taken on trust and the intcdotes poor and point 
less there arc nevertheless in the book not a feu 
observations which wc arc conhdent will prove new to 
most ornithologists Of these we cull t few and refer our 
rcadcis who desire to dig deeper to the book itself 
for others 

The Isle of Man has proved one of the best stations 
in Scotl ind for m gration obsciv ittons 

The species meins eicrv individual bird in creation 
for inst ince a 1 irk is one species A genus is a group 
of these birds so closely icscmbhng each othei as hardly 
to be mistaken as the raven the carnon crow These 
combined foim the genus called which means in 

British fi/ J crow 1 he plural of 6 nus is Cor* ime as 
genera is the plural of genus 

Among those naturalists who have recently [ ] done 
so much for the adv incement of this branch of science 
Temnick I ] and Montague [ ] deserv e to be r inked 
imongst the first 

Mr Bruce records the occuiience of the nightingale is 
fir north in Scotland as Paisley and Uddingston, upon the 
unquestioned authority of one James Anderson in a 
letter to 1 local new spaper app ircntly The S/ruthi rntdr 
we hnd here arc represented in the British Isles by the 
genus Otix ind thit the author of the species Lluit 
studuii S litem 1 trundmi / and s phrti^mihs n Mi 
( torge Bruce of St Andrews Arcoiding to the title 
pigt he is also the luthvr of Destiny and other Poems 
of which wc must onfess oui ignorince We tiust 
howcvci that the donn of I he Land Birds of St 
Andiews may hive no pajudiciil effect on his eaihci 
volume 

1 he Migration of Hi tish Buds is the new w ork by Mr 
Charles Dixon which was heralded a short time ago by an 
article in the I rtnit,htl} t ten from his own pen This 
authoi s previous volume on \ similar subject was ex 
haustivcly discussed in NaJI RT fur December 1892 On 
th It occ ision the dt liberate conclusion w is expressed 

thit Mr Dixon authoi of so many woiks is he miy be 
IS nc authority on the subject of migr ition which he has 
left exactly is he found it The same verdict must be 
passed on the piesent volume and we might have dis 
missed It without further discussion but for two reason* 
The hrst is the fict that in one or two important daily 
journils whose se entihe icviews m gcneial comm ind 
oui ent Fc lespect Mr Dixon has been rathei pre 
maturely elev it^ to the lank of a Moses m ornithology, 
and the other is that he clc t lares 4hnt his present views 
are now opposed to those he has expressed in pievious 
works M hethei the loamlonjivcnt by Mr Dixon o£ his 
former views is due to the cnticism to which they weie 
subjected m Natiri- we have not the satis&ction of 
being informed 

I his new Law here promulgated to the world— 
not yet accepted by It is the undiscovered principle 
which IS to solve all the difficulties of geographical dis 
tnbution and the dispersal of and clear up the 
greatest mystery which the whole animal kingdom pre 
sents to quote the words of one of our foremost ornitho 
logists— a mystery which attracted the c irhest wnters 
and can in its chief point be no more cxpl lined by the 
C t 
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modem nun of btience than by the umple-mindedl route too remarkable to be easily credited The alter* 


or the poet or prophet of antiquity” When 
untinK these pregnant wordi it uas not given to this 
cmdite biologist to foresee the revelation of “this Our 
new law” of dispersal to Charles Uixon, of which the 
\oIumc under notice is the first proclamation fhis great 
new “law forbids retreat” To Mr Dixon it has been 
levealed that the effect of the slow oncoming of a 
glacial epoch in eithei hemisphere was not to cause 
bird life to retreat in front of the increasing cold, but 
leally to exterminate all those buds having a range of 
distnbution entirely within the refngerated areas, and 
to ( ontract the range of such as were migratory 1 hose 
birds alone survived, therefore, whose former range ex 
tended beyond the gl mated areas (the unglaciatcd por 
tions of their range the author < alls “ refuge ireas ’) , 
while all those birds which had no lefugc area weie 
totall> exterminated, ind have since been lost to science 
Ihc “law,’ moreover, forbids sfiecies in the northern 
hemisphere ever to inciease their langc in a southerly 
direction, and species in the southern hemisphere tvei 
to increase theirs in a noi therly direction , and onl> those 
northern birds or those southern birds whose lefuge treas 
extended on both sides of the equator arc permitted 
by the “ law ” to extend their breeding range to regions 
towards the opposite 4 >ole, which presented the most 
fav Durable conditions for reproduction Now “this Our 
law,’ we are told, applies not only to buds, but to all life, 
md IS a univers<il explanation never thought of by my 
other “biologist of note,” of the migration md geo 
graphical distribution of species I o show that this is 
so. Ml Dixon ipplies his law to the distnbutmn of 
“antic ’ t>pcs m the flora of the southern hemispheic 
Sir Joseph Hooker long ago explained the presence of 
the “ Scandinavian ' element m th it flora, by indicating 
Its migration routes along the meiidional highlands of 
the great continental land masses Hooker, Huxley and 
Wallace, and doubtless all those other oimthologists and 
gcolcigists- among whom are Sharpe and (leikic who 
have, according to Mr Dixon, gone ‘beyond their last,’ 
have been quite misguided by reason of their ignorance 
of this law Our latest authoiity, howcvci, declares With 
ill the emphasis of certainty that “there can have been 
no emigration of plants from noi th to south ’ , “it could 
iiev er have taken place ” , Oui law forbids it The 
true solution of the question by Mr Dixon is, that 
all the “arctic” plants in the southern as well as in 
the northern hemisphere, spread from an equatorial 
c entre Let us tike, for example, an “ arctic ’ species 
common, say, to high northern latitudes, and to New 
Zealand, and the Southern \ndcs or South Afiiea 
This species must, in the first instance, have arisen 
m some pait of the equatorial regions from a tropical 
form, by ascending to thesehol arctic mnes of one of 
the moulkains suppose m South Amenca It must 
then have followed one of two routes of dispersal 
After multiplying it must cither have spread nght round 
the equator— the absence of continuous land notwith 
standing — crossing again and again the torrid interspaces 
separating it from other equatorial altitudes, which served 
It as stepping-stones, till it ittamed those longitudes 
whence it could extend its range, as best it might, to its 
present nortl^em and southern habitats -a migration- 
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native route, so far as regards the southern hemisphere, at 
all events, would be for the species to spread southwards 
on one of the continents (say South America), till reach- 
ing a then existing Antarctic land, over which it must 
have gradually dispersed, and in order to reach South 
Africa or New Zealand, it would have to travel north- 
wards m the vervface of Mr Dixon’s inexorable law, 
which It would thus entirely upset, and with it all the 
conclusions m the present treatise How would Mr 
Dixon explain, for instance, the distribution of Petroti 
arborea m South Amenca, m West Java, and East 
Timor > Another method of dispersal may perhaps be 
predicated ns possible by some, namely, the mtitpemient 
origin from cqu itoi lal anc estors of identical arctic spec les 
in high northtin ind southern latitudes but any such 
occurrence is too improbable to be seriously entertained 
This I iw whic h seems to us to (ail most lamentably to 
explain the dispersal of plants, fails not less in regard to 
the migration of birds It surely lequircs no pointing 
out that during every wintei we have numberless boreal 
species buds, whales, seals visiting our shores in 
rctieat south into more genial climes , the sheep feeding 
cm any high hill, and overtaken at the beginning of winter 
by storms, h istcn foi food and shelter to lower lev els, 
where the> would lontinue to lemam if there came no 
modctation m the weather of the uplands , and our 
resident icclbn ists for the same reason retreat from the 
woods bcfoie the hrst snows to the neighbourhocxl of inn 
homes >md if the wintei be specially severe they letreat 
still further m sc ire h of more g.cnml conditions— they do 
not dare the stoim and die on the snow What tikes 
place in ininiitiiie duiing the vvmtei would simply In. 
enacted, there is little doubt, on an extensive scale during 
a glaciil epoch The migration, to be seen today in 
Western Fuiopc, we vrt told Mr Dixon, was iin 
doubtcdly imtiitcd with the passing iway of the third 
glaei il period, is undertaken exprcsslv for purposes of 
reproduction, and is the constant endeavour of what we 
must now legard as but the rtlics of such exiled life to 
regain and lepeople the area that it once occupied during 
pre glacial time Had the migration of pre glacial 
tunes a diflTerrnt i ause or motiv e than th it of to-day ’ 
Why IS migr ition necessary for the purpose of breeding ? 
Is there nut space enough, food enough, and a better 
climate in the regions where the migrants winter, and to 
which the parents, indeed, return reinforced by their young, 
to be dependent on the supplies of that area > How, wc 
may also isk, i in the birds which occupied the southern 
and non glaei ited portion of their range be inspired by 
“a constant endeavour to regain” an area their parents 
had never occupied, and had never even known , for those 
of their species which had occupied and known the 
northern part of the range, we are assured rather than 
retreat a step, chose to die under Dixon’s “ law ” The 
new Commandment which forbids a southern exten- 
, tion of breeding area, “renders," according to Mr 
Dixon, “a flight south m spring impossible” , and “all 
species do not breed [more grammatically, no species 
I breeds] an> where south of their [its] point of entrance ” 
Yet the penguins defy this law, and though southern 
hemisphere birds, they migrate equator wards to breed 
I In the spnng of this year the present writer witnessed, in 
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the middle of the Insh Sea, a flocU of migrator) birds 
crossing (the ueather having been speciill} fine for some 
time) to hngland from Iieland app irently on a sm/A 
I u/ rouisc Before ci editing th s lob sided partially 
rsdiating dispersal we must htvemoic convincing proofs 
that birds and pi ints ne so peculiarly constituted that 
an invisible ptrallel of latitude athwart a congenial 
legion IS in a particular compiss beiiing as impass 
able to them as an ocean or i sihaia We cannot 
iflfcct to believ e that M r Divon s is a more satis 
factoi) cvplanation of thr m>steiious sealon flight of 
buds thin the cause among others— long ago is 
gned that the migrant species come north in spring to 
bleed impelled b) i hereditar} impulse it that season 
(and prolvabl) guided by a direction sense w ith which the) 
lie spci I ill) endowed) to letum to then old nuisenes from 
the legions whence their ancestors were compelled b) 
geologic and elimat c i luses to leticit ind in which the) 
weie so long acclimatised as to be n iw unable to with 
stand the cold wintei with its meagre fare of then 
incesti il putui which c< nsequentl) the) forsake again 
n the lutumn 

\\ e cannot affoid space to tou h on m in) other points 
n Mi IJ sons Iiook in which we believe he has gone 
isti i) We feel no nearer a solut on of the m)ster) of 
migi Uion thm befoie its publication Writeison this 
subje t shot Id thoioughl) undei stand not onl) the 
ludimcnts of the highei philosophv [wliatever that ma) 
mean] of the geographic il distnbution of life before 
the) attempt to thcoiise ujain it 01 endeavour to demon 
sti ite It W c offer Mi Dixon h s own advice which we 
have copied fiom i p u igi iph in which a charge of ultn 
r pt ftm IS ill nituicdl) levelled it some of the foiemost 
vvorkeis in the snenie vv th which he is dealing and to 
wh ch the r 1 fet me lus been uimm ttingly devroted a 
chaige whi h suiclv times ill fiom one who is purely in 
amateur and a ) oung 1 1 in compa ed vv ith the veterans 
at whom ht sneers 

Ml Dixons style IS cumbious md not alw ays e isy to 
comprehend while his hnglish s often very ungram 
matieil It is only justice to idm t that the book with 
the t/uonei of which we so entirely disagree contains 
much interesting inform ition collated and condensed fiom 
in inv sources 

It IS refreshing to turn fiom these iiry speculations to 
the stable ground of pure and unidulteratcd feet with 
which the pigcs of Heligoland as an Ornithological 
Observatory are so lav ishlv filled This is the h nglish 
translation by Mi Roscnstoclc of Herr Ciatkes celebrated 
volume published in f erman in 1890 Ornithological 
students m tngland owe then heartiest thanks to the | 
translator as well as to Mr Harvic drown, to the pub 
hshers and to illwho have given i forwarding hand to the 
task of presenting them w ith this great and important work 
in their own language The labours of its venerable and 
distinguished author are too well known in this country 
to require us to do moie than reeo smend his book 
corrected by the author down to May last— in its new 
garb Binding, printing paper md illustrations are all 
that can be desired In turning over lU pages we recognise 
anew the trustworthy observer and are reminded of the 
story told of an old worn in m a northern county 
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of Scotland, who, on being taken to task by her minister 
for invariably paying the closest attention to an> stranger 
who occupied the pulpit and of as persistently sleeprag 
in unbrolren repose throughout his own sermons, leplled, 
Hoot minister whas to ken fet km o doctrine they 
youngstcis may be giin we i ken fine that we can 
lippen to your^ Hen Ciatkes book can be perfectly 
lippen ed to It is divided into three parts the first of 
which — on the migration of birds — is perhaps the most 
import int and interesting 1 his subject is discussed m 
nine chapters, dealing with the course of migration in 
Heligoland the direction altitude and velocity of the 
inigiation flight the meteorological conditions influ 
encing it the ordei of migiation exceptional pheno 
mena what guides the birds and the cause of the 
movement In reg ird to the last wc quote the comic 
tion of this piticnt observe! and recorder after hfty years 
expenentt th it what at present has been asccruined in 
reference to the migration of birds furnishes us with no 
clue by the aid of which we irt enabled to penetrate the 
depths of th s w ondroi s my stery The second part de ils 

with changes \ hich he h is ubscrv ed to octair in the coloui 
of the plum ige of b rds « ithout moulting I his subject 
has ilso been studied by Mr OgiKie lirant, of the 
British Museum who Ins not only corroborated the 
truth of Hell ( itkcs obsenattons but thrown much 
ne V light >n the subject 1 he fin il section of the b<»k 
gives an account of the buds observed in Heligoland, 
which number 398 The volume is illustrated by i 
number of churning vignettes and by two exccUenl 
poiti aits of Heir ( itki 

riic latest idchtion to the n iturilist s libriiy edited by 
Di R B Shall* and published by Messrs Allen and 
Co of \N iteiloo I lace is i Handbook to the Came 
birds bv Mr W R Ogilvie ( rant, who is well known to 
be an aithnity on this group Ihis is the first of 
two volumes and contains an account of the kind 
grouse piitridges and pheasants The second volume 
(which will be issued shoitly) will deal with the 
American jnitndgcs the mcgapodcs curassows and 
hemipodcs The hand book is founded on the 
authors Hntish Museum dialogue of the group (vol 
\Mi ) and IS one of the best vet issued of the v ihiable 
senes to which it belongs So far as published, the 
volumes of Allens Naturalists Library are each of 
them concise monographs of the groups they reUtc 
to well illustrated and published it a very low price 
I he aim of the lulhor has been to treat the sub 
jeet in such a way ihit it may not only be useful as a 
scientific work of reference, but also as i h indy book foi 
sportsmen and field naturalists With its aid they should 
be able not only to identify the buds they shoot with as 
little trouble as possible, but also to find out what is 
known concerning the hfc history of each species The 
work will be speciaUy valuable to the museum curatoi 
indeed, it is the only handy and up to date monograph of 
the families it desenbes This volume cont ims twenty 
one full page coloured illustrations, some of which are 
republished from Jardines Naturalists 1 ibiaiy the 
majonty however have been specially driwn foi it by 
Mr Keulemans It is to be regretted that Messis Allea 
1 do not see it to then advantage to dispense with the 
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anti4uatcd figureb of the former edition, for when they 
ire plated beside Mr Kculemans’ bctutiful plates, the 
tontrast is too stnlwinj; not to nil forth unfavourable 
rtmark The birds from the hand of that artist seem 
tiansportcd fresh from the heaths and the hills , the others 
look like worn museum specimens A siicri d feature in Mr 
OgiKic (•rant’s hand book, is tht full iccount given of the 
\anous phases of the moult in tht grouse, parti idge and 
blickrotk, and of the curious i hange of plumage that takes 
pi itc in these birds without moulting We are indeed in 
debted, as observed above, to him more, we believe, than 
to an> other, for the elucidation of these interesting, and to 
t great txtent inexplic ible, variations 1 he account he 
gives of the plumage changes m the blackcock {I yrurtu 
tetnx) have never till now been so fully described We 
understand that the description of both male and female 
•of every species has been carefully made from the actual 
skins, and checked with the specimens m proof This is 
sufficient to establish the accuracy and \alue of Mr 
Ogilvic («rint’s work Ihe only doubtful statement we 
hate detected is on p 189 where the author has stated, 
following the authority of Sir Walter Roller that the New 
Zealand qu iil, now extinct in that i olony, still exists on 
the Kennadcc Islands We aie inclined to believe that 
Its discovery on the 1 itter island was a mistake, and that 
this interesting bird is now absolutely exterminated 

“ I he Land birds and Game birds of New England 
IS i new edition of this local faun t published some nine 
teen ycais ago Its author is the late Mr Henry D 
Minot, who as we learn from a biographical notice which 
piefaces the book, had fiom early childhood showed a 
gicat fondness for niture, and who, devoting himself to 
the study of birds, h id completed the manuscript of this 
volume of over 400 closely printed pages in his seven 
tcenth yeir This new edition issues from the press 
under the i are of the distinguished ornithologist, Mr W 
Ricwstcr, who says that the book was well received on 
Its appearance, sold rapidly, and soon became out of 
print Ml Minot adopted the piofession of a lailroad 
engineer, and for fifteen years lived in the hope of add 
mg to, and coircitmg his published observations His 
duties, however, prevented bun from ucomphshmg this 
task and his career terminated in 1890 hy his being 
killed in a railway collision Wiittcn by a youth of 
seventeen, as the editor observes, “with, as 1 am assuied, 
ilmost no outside help of either a liter iiy or scientific 
kind, It Is a remarkable and interesting book, for most of 
the [bird] biographies relate to his own experiences or 
impicssions ’ The book is certainly worth republishing 
1 ht original text has been left almost untouched, and i 
few notes found in Mr Minot’s annotated copy arc in 
set ted at the foot of the pages As could not but happen 
m one so young, theie arc not a few errors, both of fact 
ind deduction, but the “editoiiil touches” of Mr 
Bicwstcr have safeguarded the reader against being 
misled, and given to the book muih of the value it now 
possesses Mr Minot was a keen observer, and the 
worth of his work, apart fiom what it possesses as a local 
fauna, and from Mr Brewsters annotations, lies in his 
held notes on the habits of the New Englind birds 
I utuie monographers will hnd m it much accurate and 
interesting material, lecordcd in a pleasant and easy 
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style In speaking of the quail {Coitnus • tr^t/ttanus), 
he racily desenbes the unsuccessful pursuit of a covey by 
a young “gunner," and loncludes “ Now the lad returns 
home, and explains his ill luck by an extraordinary theory, 
read of in books, and verified by his own experience, 
that our Quid have a wonderful power of letainmg their 
sicnt The only sound argument to prove this statement 
IS that our game birds, when very young, by a thoughtful 
provision of nature, emit little or no scent" In later 
years the author added this note “ M hen game 
birds diop suddenly to the ground and remain motionless, 
the dog does not perceive them Quad most frequently 
alight in this way, but as soon as they begin to move, the 
effluvium escapes and is disseminated Mr Urewster 
adds hi9 ‘ editorial touch ” to the following effect “ 1 he 
question cannot be settled m this summary manner, for 
the writer overlooks the impoitant fact that the habit of 
retaining scent is not common to all the quad of any one 
locality or region On the lontrary, it is pcculiir to 
certain individual or bevies who invariably practise it 
when pursued by sportsmen Yet these individuals do 
not drop moie suddenly nor icmain more motionless 
than the less fortunate birds which the dogs easily find 
ind point 1 hus author and editor 

Ihc diustiations consist of woodcuts in outline, but 
though ‘drawn from nature,’ are of no practical use, 
and might h ive been omitted with advantage I he book 
IS well pnnted, md has as frontispiece, a portrait “pre 
plied ind engraved by Mr A h jaccaci as i personal 
tribute to the talented but unfortunate author 

In “Mild England of lo Day,’ by Mr Cornish, we 
have a collection of essays republished from different 
journals but chiefly from the S^tfrt/e/'.desciibing the life 
in various ‘wild ’ secluded 01 thinly popuhted districts 
of the countiy “ranging from tht southern cliffs to the 
\orkshirc fin ’ \Ithough wo hnd such subjects dis 
cussed as ‘silmon netting it Chnsuhunh “trout 
breeding, ind “the deer in Kiihmond Park,’ the 
majonty of the papers are devuttd to bud subjects, and 
thus come I iwfully within the scope of this 11 tide The 
whole of the sketches, while quite popularly wiitten, are 
scientihi ally anurite, without being or pietending to be 
permanent i oninbutions to science Charmingly indited, 
they icmind one of the style and flavour of the latt 
Richard Jcfteries’ psalms in praise of nature Ihe book 
IS adorned by a numbei of full p,ige illustiations of ex 
ccptional excellence, from photogiaphsand from drawings 
specially inide for it, of which the “ Peewit s Nest,” by 
J W Oikes, \R\, deserves special mention as an 
exquisite little picture 

The latest addition to the attractively bound “Fur 
and Feathei ’ senes, whose volumes form such pleasant 
journey mg companions, is “ The Pheasant ’ The Rev 
H \ M aephersun treats, as he does m several of Its prede 
cessors, of the n itural history of the bird He discusses 
concisely its acclimatisation from the earliest times, its 
geographical distribution and its nesting habits, while 
under the heading of “ F reaks and Oddities he desenbes 
Its plumage changes and Us cross breeding His section 
concludes with two chatty chapters on “Old World 
Fowling’’ and “ Poaching in the Nineteenth Century ” 
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Mr Stuatt \\ ortley discourses Hith luthonts on ho« to 
shoot sHu),htei ^ — this tame n>rd of sinjfular beauty 
when driten in bevies slowly and with not a little per 
suasion just sufficiently far away to “home, on bein(, 
flushed at a pioper altitude over the Kuns, which ire 
thickly stitioned in hiding to lain a murderous hail on 
them The shooting of the wild hied bird is, liovvevei, 
nobli I spoit Nothing strikes one more in Norfolk, says 
Mr Stuirt \\ ortley, ‘especitlly in the heath district, th in 
the pievalcnce of pheasints everywhere and it adds 
gieatly to the ehirm of a p irtridgc drive when it is varied 
by i few locketing pheisints out of the belt you aie 
standing by oi when they rise high off the hcith and 
( lint over with the pirtndgcs and cjuite as fast The 
lite Ottobei days in Norfolk and Suffolk espetiilly 
where there IS lieath aie among tlif most f istinating to 
be got in Lngl ind 

Ml Innes Shand pliys on our sal iv try glands by c\ 
tolling the escellenct ol the bud when she is in the 
dish roast ind with bieid sauce and in many a fis 
cmiting stvle besides that sublunest form of irt the 
fu^tn I / « s unt Ult w i Altogither ‘ I he Pheisint 
IS isremirkid ibovt a deU^htful loiup if< nn ft, 
and w 11 In found in many i (niitmanteiu in the lUe 
Oetobci div I he ten well proiluctd fullpigc plitcs 
add mudi to the atti wtiviness of the volume 


OlA AOOA SllFLI 

Hi hi m n/ <f hottm lly hiamis Uanvin VI \ 
MH F RS Fellow of Chiisis College Cambridge 
ind Keidii of Hot my in the I niveisity (( tnibiidge 
Lniversity 1 less liiyy ) 

1> this little book the elements of botiny arc pusented 
in a more lefrtshing form than is too often the rise 
I^e authoi his chostn to emphasise certun ptiniiplcs 
and phenomeni of moiphological or of physiologual 
import inee lathei thin to iruwd his pigcs with vast 
iiumbtis of facts \ irious plants ue leouisiiioned to 
setve IS illustrations of the different subjects undei 
treitment and thus the student will certainly icquiic 
1 eleirei ind moie gcnei il lonccption of what foi in 
stance i flowering plant is and how it lives thin would 
hive been possible had only one example been selected 
as i ty pc even though this had bet n far more e\h austivcly 
dealt with 

There ire some matters howcvei in which it miy lie 
doubted whether the method of treatment adofitcd will | 
commend itself equally to most botanists Thus although 
Mr Darwin siys thit he advisedly puts the doetrinc of 
alternation of generations into the background, many 
will doubtless 1 egret his decision It is tiue th it with j 
out the intioduetion of a few more intermediate types 
the question would possess as the author says but litt'e 
intciest for the elementary student Uut m view of the 
great import mce both of the facts and of the compari 
sons Imsed upon them, one cannot help wishing that the 
general beatings ofthequesbon could liave been indic ited 
somewh It more fully 

A second m ittcr is the employment of the term hark 
m the populai as opposed to its more technic il, sense 
Botanists hive come to attach a special and restricted 
meaning to the term and though it is no doubt highly 
improper to pirate Fnglish woids, still this is done in 
every technical department, and thus, in spite of its 
admitted inconvenience to the beginner, we think the 
balance of advantage is in favour u the retention of fhi 
appropriated word in its restneted wignificance 
But these are cases in which there is room for diffeience 
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of opinion there will be none at all on the question as 
to the merits of Mi Darwins book considered as i 
whole It IS an admirable woik which both teacher and 
student w ill cordi illy and deservedly w elcome 
Thi Book of Brittsh //ml ifo/kt, a Popular and 
Pruticd //andkook fot Lepithplertfh By V\ J 
I ucas With illustrations from Nature by the Author. 
(London L Upcott Lill 1895 ) 

Tin R! IS i great flood of books on the larger and more 
showy Bntisn Lfptdopltt t issuing from the press at the 
present time but so long as the information which they 
(ontain is fairly accurate, and they place on record i 
portion of the flo iting information denved from periodicals 
or personal observ ition we do not see that the fict is to 
be regretted At Ic ist it is a sign that an intelligent 
interest in entomology is now taken bva Urge number of 
pi I sons who ire not entomologists 01 collectors them 
solves for we do not believe tlwt there is a sufficiently 
large number of entomologists to buy up the large 
editions of popular Ixxiks which aie now offered to them 
they must appe il to a tonsidei iblc number of outsiders 
IS well 

I he liook before us is lestncted to 1 very small 
group of British moths, the Sphun^tiltr propei 
numMiing only siventeen species, several of which 
I lie possibly only casii il visitois rather thin permanent 
lesidiiits Const qucntly the uithor has been ible to 
mat of the siibjcc t m considerable det ill, though a good 
tied of thi introdiietorv part of the book deals with 
the collecting and piescrving of / /nHipUta nitliej 
fioin i genviil point of view than as specially ap 
pile ible to Sphin^i Icr The jllusli itions i onsist of 
folding i>l iin pi itts representing the 1 irv i pup i,. 
ind imago of eich species the carliei stages, when 
not obscived by the lUthnr himself bein^ usually 
copied from Huiklci s work on larv i I here aie 
also ort 1‘ion il woodcuts in the text The letterpress is 
plcisantly though sometimes hastily written, and is 
fully eomplcti and up to due and most of the illusti i 
tions ire good On the 1 ist plate, the names of the two 
bee II ivvk mollis ippe 11 to h iv e been icverscd piobibly 
% a pi inter’s error I he information given is we believe^ 
leeuratc but every entomologist will be ible to supp'e 
ment It in 01 ding to his own experience Thus it might 
h IV e been st ued th it V w< nnihus tilitr (the lime haw k 
moth) lb one of the eommoncst of the Spkini,Kltt in the 
suburbs of London Sphinx pinutri (the pine hivvk 
noth) IS mentioned is sometimes found at rest on thi 
trunks of pine trees So it is but it will ilso lest on 
othei trees ind on the continent it is often found 
resting on the trunks of the popliis which often fiingc 
the 10 ids in the neighbourhood of pine forests 

W F K 

AioUij Notts \ol 1 Fditcd by David Flouston FIS 
I’p 290 (Chelmsford I echnieal labor done 18 > 5 ) 
This volumi is a collection of bulletins published 
monthly by the Technic il Instruction Committee of 
the Fsse\ County Council, is an aid to the teaching 
of biology It contains mfoimition beaimg upon the 
ipplie uions of biology to the industri il pursuits of the 
countv, and notes of intciest to biological students 
Among the subjects of shoit irticles are irgot and its 

C iysiidogical effects bracken poisoning of cattle 
ological aspects of dairv ing, injurious insects, diseases 
of lultivatea plants roology on the Essex eoist and 
spiaying experiments and there are also included in the 
volume several di tailed syllabuses of courses of 
praetieol instruction in vegetable ind animil biology 
The* Notes arc well illustrated, and must In. of gieat 
assistance to the students in the el isscs i ontrolled b> the 
Essex County Council Other County Councils wOttM do 
well to issue monthly bulletins of the kind t ollecteo in 
this volume 
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LETTERS TO THE EDITOR 

( Ik* SAt«r dttt n»t h$U k$ms*lf nsimstiU f»r tfiimtmi tx 
prttstd fy Au ctrrufmdtttfs N*Uk$r tax hi amJtrtak* 
It rttum, tr U ctmtpmd wUk tht wrUtn rtttcUd 
manustrtHt ttHtmUd forthutraxy tthar part tf MAruilB 
Nt nthc* u laitx tf axaxyaum coauxxxuattaxt ] 

The Univereity of London 
1 iiAVi- Ijeen away from home, and ha»e only now ^n Mr 
1 hiseltun Dyer’a letter of August *3 

My previous letters were, I thought, quite clear, but as he 
isks me to do so, I wnte to ex]dain that my two statements 
which he quotes, vu (1) “ I am not askinu that any pnsilege 
uhich they do not at present possess shoulu be conferred upon 
my constituents, but only supporting what is now their legal 
right Ihu right I know they highly value ” , and (al “ It 

IS the law at present,” had reference to the present right of veto 
IKisaessed bv Convocation 

As legaros the vote being taken as at a senatorial election, so 
fir from stating that this was at present the law, the very terma 
if my letter implied that it yms a change 
Whether it would lie “ radical ’ or *' revolutionary is, of 
(ourse, a matter of opinion, but I certainly did not make the 
suggestion with the object attributed to me , nor do 1 share my 
friend’s omnion that the graduates would take a course which, 
lo quote (us wonis, ‘ would destroy the jirospects of \cademic 
stui'y in London ’ JOHV I l BBOi k. 

High 1 1ms, (Ictober 8 

Sir Robert Ball, and "The Cause of an lee Age 
Mk Jamls tiBIKlB has recently brought out another edition 
if his “ Ice Age,’ a well known and influentud work In this 
liook he quotes freely from Sir Robert Ball’s “ The Cause of an 
Ice Age ' which appeared m 1891, and whuh was remarkable 
IS tht first work written by a professed astronomer in which an 
astronomical explanation of an Ice age was put forward and 
defended As the influence of these books upon popular 
■INnitm, and even perhaps upon some saentific men, may prove 
-very misleading aim mischievous, nrhaps you wilt allow me a 
little space in which to discuss Sir Kohert Rail s work 
The book was preceded by much ailvtrtisement, in which we 
were told not only that it conlainetl an entirel) new view of the 
subject, but that an astronomical basis of the Ice theory was at 
last securely estaUished 

When the liook itself was iiublished, it appeared also that the new 
matter in it consisted of “ a law, hithertounsuspected, regulatiiw 
the distnbution of heat between summer and winter in either hemi 
sphere ’ Thus on page 113 the author says “/ (finmrwf the 
law of distribution of sun heat on a hemismere between the two 
•aavons into which the year is divuled by the eijuinoxes ” Again 
he says " / eaumeraltd tuui provttl \.\M. law of the distnbution 
of sun heat between the two seasons, which 1 have alreaily referreil 
III IS the cardinal features of this little Ixxik (op cU 113 ) 
A^n, m the appendix he says ' ' The fuUuwmg is the calculation 
(ten referred to in this Imok, and in which for t/U prst hmt, 
so fill as I know, the astronomical facts relsting to Ice ages have 
lieen correctly given” Lsstly, he aavs ‘*If it should prove 
that the &cts which these numters imply have nut lieen given by 
my previous wnter, thm thttr OHtiouxitmfiil » the iiovtlfy tn 
thu book, the otu itutrol fetUurt by wAui ft u to be judged " bir 
Kobert &11 afterwards speaks slightingly of llerschel and CroU 
for havmg ignored this law 

It was very soon pointed out in a review of his book that this 
panicular law which Sir R Ball claimed to have discovered had 
lieen already enuncuted and published by Wiener 

nils fact might easdy have escaped any one else but a wnter 
who was himself a mathematKian writmg expressly on this very 
^nt, which was the justification of his liook I et that jiass. 

It seems to some of us that when the Astronomer Royxl for 
Ireland hrul had this pointed out to him, he ought at once 
to have wntten to the scientihc papers eorroctmg his mistake, 
ind doing liistien to the real discoverer of the law, and that the 
Ixxik Itself ationid not have been issued again without this 
I irreetion apj^nng in it, for the pubhcation of the supposed 
dis coywy l»a* the rauou d'etre of the book 
jNMnit (d the kuid has happened, however, and the only 
c irree^ton that I know of the mistnke by us author is in an 
r troxtmt u/book published m 1893, entitled "The Story of the 
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Sun, ’ in which no reference whatever is made to the claims set 
up in 1801, but the law in question is simply referred to as 
“ Wiener's law,” as if everybMy in the world must know that 
Wiener and not Ball had discovered it Meanwhile, “ The 
Cause of an Ice Age ” is not cancelled or withdrawn or corrected, 
but is being continually issued with all its explodeil claims 

What I have just written refers merely to a ebum to have 
discovered a law which was discovered by some one else, 
and to the anienilies which generally regulate our conduct when 
we are shown in such a case to have done another mm an in 
justice But this is a very smaU matter A much more im 
portant matter remains 

The law which Sir K Ball claimed to have discovered is an 
mdisputable one No one douhts It, or could doubt it What 
most people who have examined the problem say, however, is 
not that the law is not a perfectly good one, (xil that it has 
nothing whatever to do with the question of an Ice age The law 
in question is briefly that the qumtity of heat reecivM by either 
hemisphere of the earth in summer is lo that it receives in winter 
in the ratio of 63 to 37 This is an invariable ratio, true at all 
times, and true under all conditions of eccentricity of the orl it 
It never vanes It was the same millionsof years sgn, so fiar as 
we know, i\ It IS n iw, md so it will remam It is therefore a 
oMttant fact ,r in the problem and being a oastant fiunor it 
cannot lie the ciuse of ranabilttpe 0/ climate If, xs we are told 
in the Ixiok over and over again, this particular proportion is 
the cause of an lee age, we must be living in an Ice ^e now, and 
we must alwxys have been man Ice age Therefore the law in 
question was not mly not new, but it is an atxuslutely irrelevxnt 
law so far as the problem it issue is concerned Whether tht jiar 
ticular numciii il r itio was present to the minds of Henchel and of 
Croll when they wrote in the problem is quite imnutenal and 
bcingso the whole rattott d,tn of Sir R Ball s Ixxik is gone xml 
so fiu as we knr w Ibere is not a single mxtenal factor of the proh 
lem discussed by Sir Koixrl Ball which was not present tn Croll 
when he wrote Climate and 1 ime and his ither works 

I astly Sir Kobert Ball following in the wake of Croll, 
has subjected the various facts and conditions, both xationomical 
and meteorological, which in his view mduced xn Ice age to 
analysis, and has reached certain conclusions which he has 
emphasised in his later work. The Story of the Sun This 
analysis hxs been ciiticued and examined by more thau one 
jictsun, Ixit with esj^uil closeness of reaMiniiig and conclusive 
ness by one of Sir K Ball s own pupils, a distinguished 1 tUow 
of Trinity C( liege Dubbii, Mr Culverwcll Ills cnticismi have 
appeared in N vi t KK and in the Croloptal Magazine 

In the view of those who have read these criticisms, they are 
simply I rushing No more complete and xcute dissection xnd 
destruction of x scientific argument has appeared for nixny 

This criticism was onginally read at the British Assoeution, in 
the preaenie of Sir Is Ball himaelf, who mode no xttempt what 
ever to answer it, but (mistaking hia audience) merely gxvc vent 
to some jocular remarks The I^iwndean ISofessor at Cambridge 
cannot turn the flank of serious cnticism by ill timed jokes 
Since then he his not, so far as I know, answered his critics in 
xny way, or tried to justify hu nddled arguments, and the books 
in whKh they are contained are being sold, xnd their conclusions 
are being quoted as if they were sound instead of being absolutely 
untenable 

If bir R Ball were an ordinary person, a free lance in 
literature and science, he might say any thing and publish anything 
with impumly and might refuse to answer criticism from any 
quarter , but he was once Astronomer Royal fur Ireland He 
now fills the chxir at Cambridge emee occupied by Adams He 
cannot write without m some way committing that chair and 
that Umversity by his opinions , and hu pnncijxd cntie is not an 
obscure scribbler, but a mathemaiiemn as accomphshed as him 
self Is It right nr decent that, under these arcumstances, he 
should continue tn publish, with hu name on the title pages 
works such as those 1 have desenbed ? Ought he not either to 
at once confess hu mistakes, to answer ms entics , or if he 
cannot do this, tj withdraw Ixxiks which have done wme harm 
to thoughtless jieople, which have brought no cretin to the chair 
he fills, nor to ihc University of which he is x Professor , and 
which have given nse to a ipxxl deal of angry comment among 
those who do not understand a man of science, of rerd 
distinction, remaining, for a day longer than hv can help, the 
foster father of what (uu been shown to be wrong either m fact 
or in argument 7 
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I do thinC Sir John LubUitk tan know the hurts of the 
case, or he woulu not permit hi^ natnt to aiipear aa the cod 
parent of a book thua Ayhlown nor should its puUuhm con 
tinue to issut it, and this not because the book contains mistakes i 
- all hooka do that— hut because its miatakei ha\e been pointed 
Sf* M >t‘‘ author is a great deal more than Sir Kobert 

Bftll, and cannot therefore escajx the iienalt) of such a position | 
The Athen turn Oub, Hi Nut H lIowoRTit 

October 4 ' 

MacCuUagh’a Theory of Double Refraction 1 

An attempt his recenti) lietn nndi b) Mr Ijirmor to re 1 
suscitstc MacCuIlagh’s d>nnmiLsI thtor) of double refraction 
(Bnt Assoc Reii , 1893 , Pktl Tt uis , 1894, A, jiart 11 ), but 
on examination tins theorj apiitars to me to infrinfie one of the | 
fundamentsl iwinciples of dynmiics vi/ the princiiile of angular 
momentum . 

Whatever the constitution i f the midiuni iiiaj be, the forces 
nhich art upon on) element eonsisi of two distinct classes (i) 
forces due to the action of ei nligumis puts of the medium , (a) | 
forces arising from causes external 1 1 the element The forces 
eompnsed in the hrst cisss sre ususlly termed stresses . they act | 
uimii the surface e f the element, \nd sre ci mpletely specified by j 
the nine quantities \ \ Ae The forces comprised in the 

second elass ict u]xin etch element of mass, and arise from I 
sttisction or repulsion due to external causes or to the aetion of 
the medium upon ilself These forces, from whateser cause 
the) iiui} arise, are capalile of being compounded into a single I 
force si mg a line through the eentre of inertia of the element, 
ind a couple slwut some sxis through this point In ordinary 
grs\ listing mstterthe couple \ inishes 

rhe equations of motion of the element in terms of the stresses 
ind the Jtr r leii hiHent of external action art the analytical 1 
ex|iressions for the principle if linear momentum , Imt this 
principle is nut sufticfent to determine the motion of the meilium 
It u further necessary to satisfy the principle of anguhr 
momentum and any theoiy which siolates the Utter principle 
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The Southern Carboniferout Flora. 


It lietwien the six sheanng stasses thereby reducing their 
numlier from six to three except in the following two s|iecial 
eaM,x The hrst eaxe occurs when the medium, |>re\iously to 
lieing disturbed by the |«ssage of 1 waie of light, ix n9t at rat, 
but posKssei sn indepemlent anguUr momentum , that is to say, 


the medium I' 


whst h 


I been termed a 


The 


for Septemlier 36, which contained a note (p 533) 
gixing a bnef aWracl from the traniUtion publiihed in the 
Records of the (leokigieal Survey of Indue Ihe oircumstanee 
that the original paper, which appeared nearly a year ago, was 
in^wnish, may have caused its lieing uierluokeil 
The subject of the am lent Southern floras u naturally un 
familiar to most 1- uropeaii geologixU, and I hope I may be 
tllowul to point out why the present discosery ik important 
It completes n masi. of evidence gradually accumulated It 
IB of course well known that several successive floras of Uppei 
rsl-eoroii snd Lower and Middle Mesoxoic i\ge have been frond 
assoiiated with lieds msinly of freshwater ongm, some of which 
combine valuable eosl sesms, in Indw, Australia, and South 
\frica The most sncient of these beds in Australia and South 
Afnis contain certain phnts amoi^t them a Leptdodendron, 
allied to the ordinary Carhuniferouk flora of t urope and North 
Ametiia I rom the upper lieds in all the three r^ons ruuned, 
hemk, Cycads, and a few other pUntk have been obtained that 
sre reiatM to the Khislic and Junusie types found in buropean 
rocks Between the upper and lower plant-bearing strata m 
South \fnca md \ustralia, and beneath the upper senes in 
Indu, are found beds, with coal seams in places, containing 
far the most remarkable flora of the whole, the Glocsoptens 
flora, as it has been called The particular interest attaching to 
this flom IS mainly due to two circumstances (1) It is clearly 


force III t^ firkl esse the kinetic energy of the disturbed 
motion of in element will net lie propoitional to the square of I 
Its veloaty of translation, but will contain a term depending on 
the gyroststic momentum , whilst m the second esse the jioten 
tul energy must necessarily contain a term due to external 

Mr I armor issumex that the kinetu energy of an element ik 
projKirtiansI to the square 1 f its velocity of translation, sn that 
the medium he considers is not s gyrustatii one, whilst the 
|M)tential energy is supposed to lie a quadratic function of the 
rotations and he obtains his equations of motion liy means of 
the principle < f leisl action Now as we have pointed out, the I 
jxitenlul energy of an element mai consist of two distinct parts, 
vu one due to deformation, and the irther due to the aetion of 
external causes and it is (|uite legitimate to akkume fy naj of 
Inal that the former jurt contains rotational temib But it is 
well known that a quadratic expression which contains rotational 
tennk will not satisfy the conjugate relation between the six . 
sheanng stresses and eimscquently the pnnciple of anther | 
momentum will lie violated, unless every element of the medium 
Ik under the influence f f some system of forces, of the kind 
belonging to the second class, the couple constituent of whose 
nsultant dots not lamsh The potential energy ought therefore 
to be of the form W + \ , where IV is the ponion due to deforma 
tion, whilst \ IS the portion due to external causes which 
supples the couple which is necessary m order to prevent the 
principle of angular momentum licmg violated , and unless 
Mr Larmor is able to suimoiint ’his diftaulty, I am at a loss to 
understand how his paper is on improvement upon thrones 
which are at any rate djmamuatl} sound, whatever other imper 
foctions they may possess The question is one which cannot 
be dispoMd of I9 pages of vague an 1 oliscure generahties, but | 

NO 1355, VOL. 52] 


>ith marine lieds aliounding m 

fossils, and yet it differs radically from anv known 

LurojKan or North American flom of that age (3) Tne hasal 
lietls in Indm, \ustralia, and South Afnca, are boulder beds a- 
sembling the l*liistocene ghuial Ixnilder clay more than they di> 
any other formitim 

Now in Argentina the occurrence of the Southern Jurassiv or 
Rhetic flora has been known for some years, and I'rof Derby 
has tailed attention to the presence m Southern Biaxil of a great 
boulder betl that very jirohably corresponds in character and 
geologiial jxisition to the Talchir beds of Indw and the Dwyka 
beds of South Afnca More recently traces of the anaent 
Ia.pidoden<lron flora have been distovered in Argentina, anti 
some additions to that flora are desenbed in Dr Kurts's paper 
But the important innouncement in this paper u the ducovery 
in Argentina of Ihtee Indwn lower Oondw ana plants Ntmop 
ttndiuiii lalsdum CaugaiuopUns jc/optttoidet, and Ahgeera 
thiofsss ksslopi, dl three associated in Indw with the KarharbAn 
coal seams near the base of the Ixiwer Gondwana 1 wo of the 
sjietiesare also found or represented liy closely allied forms in 
Australia and South Afriei In Argentina, os in Indw, 
Australia and South Vfhea, there is a remarkable absence m 


(hthiult to understand how two floras difienng from each 
other far more widely than do any two continental floras bving 
earths surbin; wt the p>f^at day, can have coexisted 


wide sea, probably an ocean, from the land tl 
Carboniferous and Permwn days so wide an area m the northern 
re Iht importance of the new discovery is the 
extension that it gives to Gondwana land, and the 
proot It affords that the region with its flora eatended to the 
western hemisphere, and included a part, at all events, of South 
America 1 his appears to indicate that a considerable area now 
occujaed by ocean in the southern hemisphere was land in the 
Carboniferous penoel Furthei research is needed to show 
whether the various tracts of Gondwana land were connectcel by 
a South Polar land area ^\ P BlANloaii 

October 4 
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About a certain Claaa of Curved Linee in Space of 
H Mamfoldneee 

Fill cliis of curves to b- Conndered it defined by the follow 
mg proii riy V curve of thit clats tituated m pline kpice of « 
mimfildniks is cut by a S» , m u (different or coincidini;) 

] lints In the plane it is therefore a conic, and in spaee i 
twisted cuhie 

If thruu(,h II - I of Its points a pencil of S is drawn then 
eich element of that pencil rule out of the curve wie addition il 
]»int md has with a straight line one i»int in comm m The 
c s irdinstes of the curve must theremre lie expressible ts 
rition'il functions of one inrimeter If any held pyramid V„ 
\i4i IS xeeepted as pyramid if reference, then any 
punt P if the curve I 

(SXi) r = Xi’ti+ > HX.+i^+i. ' 

wh re the xi ‘tc the himigeneius coirdinttes if P, md it 

XI = Ri (^1 /*) XI - R (», 1»), 

where the Ri ire h im igeneous md integer functi ins of the 
h n lo ensure that i ^ i his H punts exietly with the 
eun e in c immoii, necessil lies ih u the degree of the K, is = n 
It filliws fr im the dehnilion that no S, cm hive more than 
/ + I punts in comm in with the curve (unless the curvets 
whilly coni lined in the Si) is otherwisi thriugh this Se xnd 
H - / iddition il ji ants bel inging to the eiirve x S might he 
1 nstnieted, having more than ii points in cimiiim with the 

The curve is uniquely determined by any 11 + 3 >f Us j unis 
md betwiin in> 11 + 4 of its points i certain eondilun is ful 
hlled (frim which for 11 — 2 the well known Chasles md 
1 isf il thiorems for conics are easily dcducible) To construct 
this eondition md verify this proposition, let us return to the 
irtiele entitled ' Milneal Kehtions,’ \c,ofNntRl', Vugust 
S There it was |»inted out that 1 luuiit anJ v S, , inxy hive 
I jieeulur situati in in rtgxtd 1 1 i pyrinii 1 of 11 m imloldniss, by 
virtue ( f whieh to cveh ] ml of the S corresponds one S „ 
mil I e ei 4 It is n it diDieult to venfy that when the e 1 
rdin ites of the p iint in rtgir 1 1 1 the pyramid are 


then the coordinates i| of the punts of the S , satisfy the 
e ndition 


'* + ' + * -s O 

'1 'j ».+i 

Up lint and S 1 have that nlatiin ti a iiyrainid then they 
mty lie called [xile and pilar to it It will lie remeiiibercil thit 
the lonstruetion of p le to inlat, and ri c/il is a purely 
jrijeetive me, by means f cuts of plane spiccs, &.c The 
relation of h t- 4 piints f the iiirve ti each other is now, 
that the [lolars of iny ihiee with regard to the pyrimid of the 
ither n + I have i S j in comm in 

Inleeil lit A, \ +1 lie ;/ + 1 punts f the curve, ml 

P my ( f Its other p unis, also 

(SX 1 I’-XiAj-l +X*+i k,(i anl X* ~ P) 
Then, X, Ung a point of the eurve, Kj R +1 must have a 
i imm in zero point , md the same is true for k, k, k .+1 
ki R,, k< K»+i, \c It IS therefore easily seen that the 
e uirdinates of P may be put into the form 

X =* , , where a, md A, arc < onslants 

aiK + tn 

The polirs ti P form, therefore a peniil , that is, they have a 
S in common 

If the punts of the curve are jirojected from any one of its 
p lints into a S, 1 thiy form a eurve of the elass considered in 
that spaee (as cm be verified from the represent ition of the co 
ordinatck by paiameters) I or 11 = i the curve becomes a 
strai^thne, wh we points firm a hoinngraphic range with that 
(auxiliary) line whose ixiints are the represenutives of the 
imameters (A, />) U folliws, therefore four points of the 
curve form with any griiqi of ;i - i curve points 4 b 1 of 
conWant cross ratio 

If the curve d^enerates, it degeneratis always into straight 
lines or curves oT the same class This follows almost im 
mediately from the dehnition It is also obvious, that each 
degeneration implies the iciurrcnce of at least one double point 
\ twisted cubic may , for instance, degenerate into a conic and 
a straight line, that has with it 1 punt in common (Init is 
NO 1355, VOL 521 


n It situated in the same plane), or into three straight lines, of 
whuh one has one jioint in common with each of the other two 
In each point of the curve there is one straight line, that has 
two coincining pimts in common with the eurve, and one plane, 
that has thne points of intersection which all coincide, Ac 
Hicy may be called tangent lines, planes, kc , of the curve 
< ut the curve liy a S, 1 If the « points of intersecUon are 
distinet, draw the 11 tangent S, ■ through them , and if only 
«- 2 are distinct, md 3 tomcide, draw the »- 2 tangent S* 1, 
and the one tangiiit S , and 10 on 

The |ioint of intersection of these plane spices may be called 
theA'/ f *•>•- irtginal S, 1 to tht curvi and this one, thi 
/i/rr if that jiiint I he polar of any point of the polar passes 
the pole let the pyramid of reference lie ch sen si that the 
ei|U til in if the < urve is 

Xi ^ Xj = A" '/* X H - M 

1 he S 1 may sitisfy the equation 

/1X1+ +/>.+iX 1+1 = 0 

The u |siints f intersection are then given by 
/!»■■+ +/.+iM‘-o 

Their r lols 111 ly Ih 

K/li = ai, Of a, 

Thriiighxi * Xi - * the tangent S , (whose ic 

ordinates may 1 e f.) + + » < l-if , = o will he such 

that 

i, = 1 ij - « 0 (Ij a (;|)^ 7 H = j9‘, 

wht re iS IS a ) at imeter, whose value is found s - a 1 he yioint 
if 111 erseiti n if the /» S , „ whose eijuatnms are 

Il - « ei I ) (it), I, - ±81 I H = O 

IS jbviiusly 

{+«i-/'i = 


( III iccuunl f the eipiation satisfied by the a) 

If I IS any | iml, and xi aoy ixtiol on its )xilir, the equaliuii 

I iXi «l«Xt ^ iXs - =0. 

which IS symmetiical, and therefore proves ihi )ir | isition 
Hu pilii to i line joining two puiiis i the cut if ihiii 
p 1 irs and s 1 gi iierally It is Ihertfue ) ossilile t 1 s|)eak of the 
polir or pole I any plane space, m regard to the curve 1 he 
twi are iimti I nly when the two sets cf eiordmates ire equtl 
that IS when they satisfy a conditum of the sei nd degtet 
Pole md p liar cut i straight hut in involuticii as immedutely 
follows frini the symmetry o*' the equation connecting them 
1 he double p ints of the inv ilution an the |xiints in which Ihe 
straight line tuts that surfiue of the setemd order 

Much mire ciuld lie said eonieming this cliss of rutves 
the pruiierties • f whieh are so mueh like those of the eumis 
lull I hope thit what has already been menlionevl will be found 
sufhcient to intcicsl matheniatieians in their existence 

I mil in, Septeiiilier 6 hvtVMn I tsKlR 

The Freeaing Point of Silver 
Till sulijetl 1 high lemiierature iherniomelry has recently 
attracted consider ible atlentum, ami on account of the ease with 
which Sliver can lie nblainid in a pure slate coupled with us 
grett thermal eunductivity, the freezing point of this metal has 
been suggested as i standard temperature We therefore wish 
to call attention to an error into which we believe M le 
Chatelier has fallen with r^rd to this cniutant In the 
7ettuhrtftjur J'/ijsiknhsche Chemtt, Band viii p 186, he says 
that the miltinc jx ml of silver can he lowered In as much as 30 
through the abvirption of hydrogen , again, in the Comptts 
rendui for August 13, 1895, he states that the melting point of 
this metal is I iwered by a reducing atmosphere He uierefore 
rtcoramends that when the melting point of silver is used as a 
bxed point in eahbrating pyrometers, the experiment should be 
performeil in an oxutisuig atmosphere This conclusion is 
contradicted by Prof Callendar’s experiments and by our own, 
for in the A/ae , vol xxxiii p 220, Callendar allows that 
the freezing point of silver is lowered and rendered irTejralaT 
an oxidising atmisphere, and our own results confirm this 
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conclukton Rut tenous doubt havini; been imued on this |toint 
b> so high an luthunly -u M le C haulier, we have thought it 
right to mikt further ixpenments 
These expenments convince us Ihu the freccing point of 
molten silver u lowered and remlered variable when the suriare 
IS exposed to the air We also find that by blowing oxygen 
through the molten metal, tlie absorption of this gas is sufliciently 
great to lower the freering |ioint 20” Moreover, when the 
oxygen is removed by the xeli< n of either carbon, e»l gas or 
hjilrogen, a constant maximum freeemg point is reached 

I iirlher, if the itmospherc of h}drngen or coal gxs lie replaced 
by cxrbon dioxide, there is no chxnge in the freenng |asinl 
whilst if mtrogen be useil to sweep lut the hyilrogen there is i 
slight fall In neither e-ixe dms the removal of the hydrogen 
bring xlxiut a rise, as should lx the ease on M le Oiiteliers 
hypithesiv 

\nolher string retvm for Ixheving titat the true free/ingp iiit 
4 f silver ran « nly lx ol taiiufl in 1 re lueing atmosphere is t > lx 
f und in the remarkable constancy with which » considerxbk 
mass of mire silver maintains its timianiture from the moment 
that frees ng commences until the whi le is solid pr ividtd it has 

II It been exposed to the action of free oxygen It is als 1 m te 
w ithy that in a reducing atniospheie the melting ind freenng 
)> lints are identical 

Impure substances do not as a rule behave in this way 
and hence it is improbable thit the silver can contain lissolved 
hydrogen In in ixidismg atm sjihere the freering punt is 
less slurply markeil and the silver behaves es if it were ini| uri 
Ihese are our leas ns f r ventunng to differ from M le 
Ch ttelie r, and we ho| e th it he will fin Iher examine the questi in 
lambndee (Jinlicr la C T IUviihk 

V H Nivilli 


Plant-Animal Symbiotia 

In y ur issue if August 32, 18951 '^hwan describes his 
lindmg in Simlh Africa some ants inhaluting the thnns I a 
iniiii sv tree, by which he evidently means a sjxeies if /in 
1 his symbiosis is well known out here, and prilalily als in 
I tin I e as will lx seen by a reference to Schiinixr s Wechsel 
I eminingen awischen Pflanren und Ameisen tm tripischeii 
\menka p 48 I first observed anls mliabitmg the tli< rns of 
I t la A rruta in the neighbourhmxl of (irahamstown alnut six 
yeirsago I also found them near I irt Alfred As far ax my 
repe ited observations g 1, (he giartnership Ixtween the ants and 
the trees is a very one sided one 

The f nner receive shelter and food from the trees, wherets I 
hive failed to find that the latter derive any advantage fnm it 
1 Ills last conclusion is not surpnsing as firstly, am mgsl the 
miinosu scrub near (irahemstown one only hnds here «ml 
there a tree the thorns if which are inhaluted by ants and as 
secondly in some years at! individuals of Ua la huitdx are 
I ompletely denuded of then foliige over wide areas by cater 
1 illirs Moreover the anls ( if which I found two diflerent 
kinds) ire, as Mr Sehwar/ rightly o'iserves, n< tat ill aggressive 
whereas ffelt showed that the little ants living in (he h How 
thorns of -I ana ipheroephatx in (antral America are very 
I ugnacious, and protect (he plant against browsing mammalia 
end insect enemies 

1 he two cases are, therefore, very different from one another 
S SCHOM \M) 

Albiny Museum, (iraliamstown, South Vfnea, 

Scjitember 16 


The Recent Dry Weather 

Wl I It reference to the recent remarkable weather, both at the 
eonimeneement of the year and during September, it is worth 
while tailing attention to the clmutological penod of about 
thuly five years, which Prof Bruckner, of Berne, pointed out 
os existing relatively to the years or groups of yean cnaractensed 
by markd cold or heat, as mentioned in veil xlni p ibj of 
NAUTltt He therein mdieUed the years 1700, 1740, 1780 
1815, 1850, and 1880 as centres of cold penods, while the years 
1720, I7to, 1795, 1830, i860 (and now 1895) appear as centres 
of warm, dry penods Ihe coincidence for the present year is 
certainly remarkable, and roents attention as to the causes which 
underlie these penodic fluctuations of Weather 
Dublin, Uetuber 11 J P U’Kl 11 1 \ 
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The Qenua “ TeaUcclU ” 

Ix N V 1 1 HI for last year the wnter gave a bst of the locahties 
for Te la ella t itlii/iiiH which had tome under his notice With 
i view to making this list more complete, and ti obtaining a 
more definite idel of the distribution of the vnnoiis species of 
the genus in the Bntisli Isles the writer w luUI lx greatly in 
del ted to any reader of NvitKS who could f iwanT to him, 
I K Uisid specimens of /nli lUi alive, ir presen ed m alcohol, 
the pieseiit month Ixing v likely one for the coming above 
ground of these slugs whiih sh mid now lx ( mml under logs 
ind stones in the 1 eighb lurh xl of rich gardi ti soil 

Mvkk Wihh 

“ Hi Imesdale, Brenlw xxl I sses 

The B A Committee on Coast Erosion 
I X the referem e m y uir i unilxr i f (let 3, 1 1 ( eology it tin 

British Vss euti 11 the stitenienl is 1 1 the C nst Imsien 
C immiller m their Imil lej rl, leeommeiidmg a ‘De^iart 
inentil C< niiiiittee if the 11 use f Com 111 ins ti inquire into 
Ihe hiibjcti IS tiken Ir 111 the hist pr of >1 the rep* it which 
waselrafledby myselfas siiniviiigSetrelary Ihi suf^estic n has 
Mo/leen all) led by the iinji nly if the Ciniiiiittie wh 1 on 
side rnl tin ir liity ill 1 11 it exteiiil 1 1 drawing up ind formiilaling 
rec iiinieiulili ns Ihm teiminali n I legret is when the 
Vssxiiti II ilqteel my suggest! n m iSSi ti anp iint tins 
Committee I hqxd ii w iild hue had i inetn il mtconie 
leuling to the e mservati n t( lire asts 

( llixils 1 Di Uixi I 

A Substitute for Sulphuretted Hydrogen 
Ix your Ni s if I ebruiry I4 last y >11 stale tint ammomuiii 
thnneetUe has been f und to be i salislietory sulistitute for 
sulphuretted hydrogen in chcmiial inalysis Can any of yoiii 
readers tell me whire 1 cm oblim it' 1 i imiol find it ill 
citilogues of eheniieil manufactiilers Kl site us 

mr ORAPHKS OP PlA.\0 lOLLH 

M UCH tioubli his lieen tiken in orctei toronstiuet 
in ippuatus thit will icprixiuee gi ipliieally the 
effects of touch in kivetl musii il instiuiiients flit 
expe I iiiieiils ue most e isily m tde with the pi mo, mcl 
hue then foie been tried on tint instiunicnt 

Reecnll) i most interesting iitiilt ippt ircd in 
the hetui. Sn nli/ii/tit, wiitten by MM Hinet md 
Couitici wholmc stndiid this subjeet closely, mtl have 
niidcininyexpeiiinenlswiththtir ippiiiiiis Ihey have 
tieited the mittci viiy fully in then aititle, of whn h the 
following ts a /( •>um ' 

When a eeit tin point of [xi-fietion his been ittained 
in piinu pluing it becomes very lind to distinguish 
incuuihtyof touch y it, owing to the i trying strength 
of the hngeis, it is only with luueli pi letii e that peitect 
equility is possible As will lie seen further on, involun 
tiry movements ind iiiegulantics, scarcely peireptibU t 1 
the ear, are shown by the griplmal method 

Ihe appiialus (hig l) is cjuite simple in i onstiuelion, 
and consists thiefly of in india rubber tube pi ueel undei 
the key bond united it its two extremities bi iitgisUi 
ing dium ilso of indi i rublxi Whin the notes of the 
piano are pliyed, the piessuie on the tube e luses i wavi 
of air to be sent tltinu^h it into the dium, upon ivhii h is 
Utached a pen that in the oidiniiy w ly is made to 
iccord Its movement on 1 moving roll of pij>er The 
wive makes the dium vibrate, whieh in its turn jerks 
the pen, thus ciusing irregulii mirks to be left on the 
paper Ihe board on which the tube tests is regulateel 
by means of wedges idjusted by a serew, the bo iril being 
either lowered or laised When rnsed it almost reaches 
the notes of the pi ino, and in this c ise the icgisteang 
action tikes pliec but if it is lowered, the whole appar- 
atus IS disconnected from the key boatd 

When no notes ire being played, ind the rigistering 
drum IS cwinectcd, /< the board is 1 used, merely a 
straight line is drawn In 1 ig 2, first iisstiuek then 
two notes with then till ce notes with , md soon It 
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t. dfficult to t^ll whether the mark made for each 
additioflil note is the same length, for when three notes 
nte struck they may not each be struck with the same 
force In the second case (Fig a) one note is struck 
held down and mothci struck and so on the previous 
notes ilways beini, kept down Fhe effect pioduced is 


achieved When very quick passages ate being playc<4 
the strong wave of air shakes the drum so forably, that 




« n ic» andkMpng dMmM 





cui ously like a fl ^ht of stairs but the height of etch I 
stair IS not absolutely equal This proves that the ap 
paratus is suffiaently sensitive to show by the height of 
the lines the intensity with which a note is struck 
W ith regard to Hmt it is reproduced with the utmost the pen censes to net properly Much trouble has been 
ptecision and it is in order to guarantee nccutacy that taken to devise a way of lessening the force of the wave 




> i — Ufceu pradnoed bj u mgvlar ■) »\» 

the tube IS eonnected to the drum at both ends otherwise | amongst other materials, cotton has been inserted into 
the notes situated near the end which was not connected the tube, but these espuunents were not entirely sue 
wouldbeftisther removed from the drum than the others I cessfol It has b^ found thatiplacing a diaphragm with 
and this wovtd cause a delay m their being registered a small bole m the tube, lessens the force ot the wave of 
The graplucal thrw ought theoretically to be an imiU air very consideraMy and to a certain extent prevents 
bon qf the movement played but this result is not often j the drum vibrating too strongly 
MO 1355 VOL 59] 
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The cflect produced without and with the diaphragm 
will be seen m Fie 3 

Figf 4 and $ illustrate shakes and show clearly the 
importance of equality of touch they show, too^ how 
precisely the apparatus reproduces any irregularity 
Many questions have to be considered with r^ard to 
ouick playing, but one of the most striking features is 
that the more quickly the notes are played the more the 
force of the movement diminishes until finally a certain 
stage IS reached when the amphtude ceases to vary 
Let us now consider the advintages of the instrument 
they are threefold 

(i) Deahng with its advantage from the psychological 
point of view It 18 found that the \ oluntary movements of 
the pianist can be observed without putting him to any 
restraint at embarrassment, foi the small tube does not 
afiect the resisitance of the notes nor is the extenor of 
the tnano alterM , 

(3; For teachtntf purposes the device has been of great i 
use The record en the roll of paper diows the fiiults so I 
precisely that although they are scirrely perceptible to 
the ear, there no denying their existence 
(3) We are well aware that untten music cannot 
show every slirtt change in the time the composer 
might desire By applying the graphical method this 
difficulty IS eliminated and the time will be reproduced 
with the smallest details 


THE NtW MFTEOROLOUICAL \IAJ10N ON 
MOUNT WmiNGTON 

A VIEW of the new meteorolomcal observatory on 
Mount Welhngton Tasmania, is shown in the 
accompanying illustration As we announced in a 
previous issue (July Sj) the observatory was begun in 

ii«i 


Weather Bureau, Brisbane, has organised the stations 
Very valuable results, beanng upon die distribution of mes 
sure temperature and humidi^ attaching to onticydoaic 
and cyclonic systems through vertical sections of the 
atmosphere m the northern and southern hemispheres 
respectively, will probably be forthcoming when the 
Mount Wellington and Hobart resulu appear and are 
discussed side oy side with those obtained at Ben Nevis 
and Fort William Except for a few degrees of latitude. 
Mount Wellington and Hobart are geographically and 
physiographically almost the very counterparts in the 
southern hemisphere of Ben Nevis and ton William in 
the northern Mr Wragge has entirely reorganised the 
Tasmanian (lovernment Meteorological Service on federal 
pnnciples in direct connection with the Queensland 
weather Service and he was enabled to perform this 
work through the courtesy of the Queensland (lOvern 
ment who allowed him as their officer to render federal 
aid in the cause of science to the sister colony Mr H 
C Kmgsmiil has charge of the Tasmanian section 


DR E VON I RBJiLR PASLNn ITT 

E VON KPBhURl \SCHWn/wasborn in 1861, 
and died after an illness of ten years on the first 
of the present month In many ways he always sbemed 

to me to resemble our incarnation of the ideal man of 
science He had Darwin s lovable nature, as well as his 
modesty and utter carelessness of his own fame But the 
likeness was closest in the unceasing energy with whidi 
he laboured in spite of the constant sufienng that would 
have made many stronger men feel their lifies work 
was done 

horsometimevonRebeur PaschwitswasaPnvat docent 
in \stronomyat the University of Halle His first notable 




May last, and St will be to the southern hemisphere what achievement wa> 1 believe the modification of Zbllners 
the Ben Nevis and other high level observatories are to honxontal pendulum, the two springs by which it was 
the northern Mount Wellington is about Wr miles ^ supported being replaced by agate cups resting on 
distant from Hobart, and rises almost directly from the | fine steel points The earlier investigations with this m 
level of the sea. The station is supplied with a fortin” strument were intended to be of an astronomical 
mountain barometer, Richard barograph and thermo character, but its wonderful sensitiveness to the pulsations 
graph, dry wet, and maximum and minimum, thermo of distant earthquakes soon became apparent and he was 
meters, as well as a ‘ $ inch gauge with extra deep nm gradually led to give more time to their study until he 
for redumng mow Sunilar instructs are m use at the became the chief authority on this fiiscinating branch of 
Spnngs (U95 ft ) and at Hobart, ifio foet above tea level seismology On two occasions he contributed articles to 
Mr clement L Wragge, Supenntendent of the Chief .NvTXRt ontlus subject (vol xL pp 294 -*95 vo! h pp 
HO 1355, VOL. 5a] 
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308-211). and, at the tequeat of the )Carth Tremors Ctmi* 
mittee oi the British Association, he wrote an admirable 
summary of his results up to the middle of 1893. ^ 
^his IS readil> accessible, it is unnecessary to maife 
upon his achievements here. I will meruy add that 
since that date he has written several papers on 
earthquake pulsations in Petermann’s Mittknlungtn and 
the Asironomtith* NachricMett, His last memoir, and 
one of the most valuable, has just been published in 
Gerland’b Betfrage sur Gecfkynk 
hor seieral months before his death, von Kebeur- 
Paschwitz was occupied with a scheme for the organ- 
ised study of earthquake-pulsations all over the 
globe The suitability of hts hontontal pendulum for 
this puipose had recei\'ed ample proof, and nothing but 
the uant of health seemed likely to prevent the fulfil- 
ment of his plans. These, no doubt, will be earned out 
by other, if less skilful, hands 1 but to him will belong a 
great part of the cr^it for an) results that may be 
attained Dying at thirty-four, he had done work which 
most men of twice the age might regard with satisfaction 
as the fruits of a well-spent life C hari i s Davison 


CHARLE'i V RILFY 

pHARLLS \ RILEY, M A., Ph D , whose death on 
^ the r4th ult , in consequence of injunes received 
in a fall from .i bicycle in the streets of Washington, 
w.is announced in these columns on October 3, was an 
Englishm.in, born it Walton on-Thames in 1843 He 
emigrated to the United States -it the age of seventeen, and 
settled, as w e learn from the Garden and Forest, on a farm 1 
in Illinois. Like so many other Americans, who have 
since made a reputation in saence, he served as a soldier 
in the civil wai Subsequently, after some experience as 
a jouinalist, he wns appointed State Entomologist of 
Missouri, a position he occupied nearly ten years 
During this period he did excellent work in the invest! 
gallon of the life histones of insects imunous to plants, 
and expenments to discover the most effectual means of 
destroying them But one of his earliest papers was on 
a new genus {Pronufita) of the Tineida, and the part it 
plays iti the fertilisation of Ii/uc?* This was an im- 
portant and interesting contribution to biological science. 
In 1878 he accepted the post of Entomologist to the 
United States Department of Agncultureiit Washington, 
where, in the words of the authority cited above, he 
practically supervised all the entomological work of the 
( lovemment until his resignation last year The valuable 
results of the investigations and experiments conducted 
by him and his staff, were in part published in occasional 
bulletins, of which thirty two appeared betuven 1883 and 
1894, and partly in the now similiar penodical entitled 
Insect I^fi, which was established in 1888 Six volumes 
appeared under his editorship. Dr Riley was an in- 
demtigablc worker, and his onptnising and administrative 
abilities were well exemplified in the department which 
he so successfblly developed W B H 


NOTES 

It is stated that in order k> cnaUe the Berhn Academy of 
Sciences to issue a complete edition of Kant’s works, the Govern 
ment of Russia has consented to place at its disposal for a 
time the philosopher < manuscripts beloaging to the University 
of Dotpat 

AccoaniKO to the Bntuk MtJual Jonmsl, the New York 
Pasteur Instlltte has purchased thirty five acres land near 
Tuxedo Park, on wbkh an experiment station is to be estab- 
lished. Tba ^ion wilt be stocked with cows, horses, sheep, 
and tnat(i|Wiifch will be used for the production of dij^theria 
t />«|lifffkNrsfditAcsd*m] sfScUneeorSt. Loon HL (i>7^p 55. 
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and cancer antitoxins. The situation is heahhy, and m the 
grounds there will be a bouse in which some of dw patienu of 
the Institute wiU be treated. A new station, to be known as the 
Pasteur Station, will be ewablUied on the Ene Railmad, close at 
hand 

Wstegret to notice the Mowing announcement in dWiMir — 

PcoC Ernst Ritter, whose appointment as asautant pro&sior of 
mathematics ui Cornell Univei^ was recently announced, died 
on September 33, of typhoid fever, on hit arrival in America from 
fiermany Erast Kitter was born at Waltershauien, Germany, on 
January 9, 1867 lie spent twelve years at the Gymnasium at 
Gotha, and afterwards studied mathemattes and natural science 
under Thomas, at Jena, and under Klein and Schwactr, at 
Gbttingen. In 1890 he pamed the Government teacher’s 
examination with the tugb^ dittinetlea, after two years of 
pedagogical work at Camel, and at the Wdblerschule in Fnuik 
fiut He took the degree of Ph.D , summa cam taade, at 
Gottingen in 1892 In 1893 he was appointed assistant to Prof 
Klem, and began to devote his entire time to mathematics, con 
tribulmg regularly to mathematical penodicali. Last year ho 
lectured on geometry and the theory of automorphic functions, 
in which he was an authority He was appointed to his Cornell 
professorship last June.” 

Wb leam from the/earmi/of the Iranklin InsUtute that the 
(setman Hygienic Association offers a prise of 1200 dots, for a 
retcarrh essay on the efficiency of electric beaten The pro 
gramme is as follows “ The heat given out la heating inviat 
lations by heaters in their various forms and modes of use is 
to be ascertained The lavestlgations are to be described in 
detail m respect to the arrangement of the heaters, the nature 
of the heating agents, and the observations made , and they 
are to be illustrated by drawings. The heating values obtained 
are to be stated m uruu of beat given off per hour per unit of 
surface In the case of heat given out to air, the investigBtiuns 
must be conducted with ounents of air at speeds as different as 
possiUe The beaten are to be described in detail as regards 
form and measureinent, and the relation of their heating effi- 
ciency to their weight is also to be ucertained.” Essays are to 
be written in German, and sent, with a lootto and sealed enve 
lope, to Pent Konrad Hartmann, Chartottenhsng, Fasannstrasse 
18, before July 1, 1896 The essay will remam the property of 
the successful competitor, but he u requued to publuh it within 
SIX months, anil to give the prize offeren gratuitously 300 copies 
The offerers reserve the right to divide or withhold the prize 

The display of horseless carnages, held at Tuabndge Wells 
on Tuesday, under the superintendence of Sit David Salomons, 
will do something toward the introduction of self propelling 
light vehicles in England. Two cantegek, fitted with Daimler 
motors, were show n m operation One of theie, that belonging 
to Sit David Salomons, weighs 13 cwt , Md will run nearly 
two hundred mdes wUhout recharging The motor has a horse 
power of 3), and a speed of fifteen miles an hour can be attained 
on a level toad, while on a gradient of one m ten a speed of 
four raiks an hour is reached. A mec h a ni c a l tncycle, worked 
1^ a petroleum motor with electric qawk ignition, was ihowrv 
by MM. de Dion and Bootan, of Paris. The tiicyele can rut 
at a rate of fbntteen miles en hoar, and only needsa firerii suiqdy 
of benzine after about rix hours' work Tht exhibition pro^ 
the cepebilities of suto-mohile eamages to a large number of 
spectators, and it will probably do something to Mng about a 
change in the present vexatious Highways and Looomotivea 
Act, which at present limits the cate of speed of self propelled 
carriagee to two miles an hour, dad m«kcs it necetooiy for a 
man eaivyiag 4 red flag to prnee^ the carriage u a waraii^ of 
approaching danger I 
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THfe (iiit tetiet of lectuTM KWen in connection with the Sunday 
Lecture Society begin* on Snwhiy eftemoon, October no, in St 
Oeorge’f Heii, Lengtuun Piece, at 4 p.m.» Wben Prof Sir 
("rederick Pollock, Bart , will lecture on “Tyndail aa Worker 
and Teacher ” Lectures will be subaequenUy given by Dr 
C W Kimmins, Rev Stewart Headiam, Prince Kropstkin, 
Mr Graham Wailai, Mr Wyke Itayiui, and Dr R. D Roberts. 

Facis are always worth recording, and we publish the fol 
lowing note because U contains an mterestu^ Cset, which is, 
moreover, in accordance with olhir observations. The note 
came to us from Mr Mata Prasad, Benares “ It was quite 
accidentally observed, by a btammenng friend of mine, during 
the months of May and June last, that nn moonlight nights he 
stammered more than on dark nights, and when he slept exposed 
to the rays of the moon during the month of June, he found that 
he stammered the most on days succeeding full moons, while 
n day just after the new moon, and a day before, he had not a 
angle attack of the fit ” 

Tiik organisms responsible for the (iroduclion of the Japanese 
beverage sak^ are still the subject of comment and investigation 
Only a few weeks ago we received a communication from Dr 
J oigensen, in w hich he claimed to have discovered that the mould 
known as Aspergillus oryAe, employed in the preparation of sakd, 
was capable of producing the yeast cells invariably present, 
and that, therefore, only one organism was resporuible for the 
elaboration of 'this well known lieverage Mr Atkinson, who 
inscstigated this subject some yean ago in Japan, could find no 
evidence of the tranrformation of the mould into yeast cells, and 
maintained that the mycelium and the ferment were entirely 
distinct This view has lieen quite recently upheld by some 
experiments publishetl hy Messrs Kosai and \ abe, of Tokio 
They have found that in the preparation of sak^ two distinct 
organisms are required, the well known Aspergillus and a spenes 
of yeast These have been carefully isolated and their growth 
watched in various solutions, with the result that the 
mould only gave nse to typical mycelium growths whilst the 
yeast elaborated only yeast cells, without exhibiting a trace of 
mould The suthon are now engaged upon carefully identifying 
this sake yeast, and state that, as fiir as their investigations at 
present go, it resembles the SanMcmmycti cemtttx, with which 
they are carrying out numerous comjiaiative experiments. 

Omv those who have much to do with scientific litemture 
know how important, and yet how much neglected, is the art of 
making references. No apology is needed, therefore, for re 
imnting in foil the following rules abstracted from a paper that 
appeared in the British Mtdual JeurmU, 1895, vol i p. 875, by 
Mr J B Bailey, Librarian of the Royal College of Surgeons of 
Lngland The rules call be obtained printed on a card, so that 
an abstractor can always have them before Mm (i) The titles 
of all books and penodieal publications should be given m the 
language in which they are written (a) References should be 
taken from the title-pages, and not from the lettering on the bocks 
of books (J) Where two, or more, vols. are bound together, 1 
care should be taken that the reference 1* made from the right ' 
title-page. (4) WheA a Journal is in more than one aeries, the 
num^r of the series as well a* the vok and ibte ahould be given 
(5) Wheri an abstract only of a paper ii jrefenred to, thu feet 
should be stated, oad reference to the original paper given if 
possible. (6) Joutnal* and Tranaactioiia abenld sot bequoted by 
the date of tsMe, bnt by vol , date and page. (7) In books 
which have two seta of paging, care ahould be tohm to specify 
exactly the pagtaatwn to which reference is made (8) Thu 
name of tife editoe of a Jouinal ibould n^ beiiied a* part of a 
title unleaa it be nebeseary to distugiiish batwean two journals 
with rimUar titlea. 0 ) RMerences to papers read before 
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Sodetie* which do not publish any separate reports of their meet- 
ings should quote the Journal where the paper in question can be 
found (10) In abbreviating titles care sbrnld be taken that the 
abbreviation shows exactly what journal u referred to, «./ , /«£ 
Jimi Pkytiol does not make it clear whather an English, 
French or German book u quoted 

The Smithsonian Institution has recently published a series of 
directions for collectors, ss separate portions of BulUhn No. 3 
of the U S National Mureum The dlrectionr for collecting 
mmerals, rocks, and fossils (parts H, I, and K) ore wmtten fay 
the curaton of the respective departments, and include advice 
not only on actual collecting, but nn preparing, labelling, making 
veclionx, Ac Many of the recommendations are novel, and all 
cannot foil to be helpful to amateur collectors. 

The BulUtm of Mtscellatunu firfarmattoH of the Royal 
Gardens Kew, for Scptemlier, continues the Dtagnosss Afrtcasus, 
in which, in adililion to a large number of new species, two new 
genera are ilescnhed Cyriothetton, Ohv , belonging to the 
Scrophulanaceo., and Philbpsm, Kolfe, belonging to the 
Acatithace.v An interesting account is given of the history of 
the rock gartlen, based on a lut of hi.rfaaceoas plants cultivated m 
the Royal Gardens, Kew , issued by the Department 

I MH a the modest title of “ Guide to the Collee^aos ot 
Rocks and faussils,” the Cieological Survey of Ireland has pub 
lishcd what is real!} an excellent guide to the geology of Ireluid 
The authors art Messrs. W Watts and A McHenry, and 
the pnre of the liook is mnepence It opens with a short 
introduciion, explaining the principles on which is based the 
classification adoptcil in the Science and Art Museum, Dublin 
Two thirds of the Ixiok arc taken up vrith an account of the 
rocks of Ireland, each of the four provinces being taken m turn 
Part 111 begins with a popular account of general 1 ‘aK‘ontology, 
which IS followed by a demtiption of the fossil* exhibitad, and 
this by a catalogue of figured and type specimens in the museum 
Finall) we have an index of localities for (he rock* described, 
that should be most useful to amateur geologuts. 

TilP Olisrrvatory of Manila has published an extenuve dis 
cussion of the tjphoons of the jear 1894, prepared by the Rev 
J Algu^, S J The work occupies 176 small folio pages, and is 
accompanied by a largi. numlier of pUtes showing the track* of 
the diBerent storms and concomitant data, and also contains 
some general considerations respecting the character of these 
disturbances in the extreme Last A section is devoted to the 
distrilHition of the various meteorological elements around the 
centres of areas of low Uiromelic pressures at Manila during the 
years 1879-94. The result of this discussion shows that the 
distance of the cyclonic centre cannot be determined from the 
reading of the barometer alone , but the author desenbe* an 
apparatus, which be calls a " eyclonosoope,” whereby an aproxl 
mate idea of the distance of the vortex may be determined. 

W Em EUtANN, Leipog, will shortly publish the collected 
papers of Prof W Roux upon the " Entwickelungsmechanik 
der Oiganismen ” The work will consist of two volumes. Illus- 
trated with lithographic plates, ahd numerous illustrations m the 
text » 

The Mxth part of BuUttin Na 9 of the MtnsutUa Botsmkai 
Shsdits (August 1895), IS entirely occupied a veiy useful 
“Contribution to the Bibliography of Asaerican Alge,” by Mua 
Josephine E. TUden No less than 1544 separate works or 
papers are enumerated 

The diseoune entitled " The Splash of s Drop,” delivered 
by Prof A. M Worthington, F R. 9 ., st the RoyM Institutioa 
In May 1894, has been published In book form ^ tht 9 odM} 

’ for Promoting Christum Knowledge, writh iltustratioaiW the 
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hewtiAil phenomena deacnbed The arrangement emfdejred to 
obtain photograidu of drop ifdaihea, and tome of the rtanlts, 
were shown m Nature of July 5, iSSM. 

Dr h. Rudolph, who has given much attention to tub- 
manne earthquakes and imptions, has recently tontnbnted a 
second valuable memoir on “ Seebeben ** to the BtUrhgt tur 
Get^sti It contains accounts of more than two hundred 
additional shocks, and also a small map of the seismic tone of 
the Equatorial Atlantic The memoir conclude), with a usehil 
list of questions for the observaDon of submarine earthquakes 
M i» Fonvibi 1 r has translated into French Lord Salisbuiy’s 
Oxford Address to the Bntuh AssoeuUum and MM Gauthier 
\illars et Fils have just pubbshed the translation in their senes 
of ActuahtAi Scientiliques, under the title “Les Limites 
\ctuelles de notre Science The address is prefaced by a long 
inlrodttChoD, in which the translator descnbea the circumstances 
under which it snu given , and throughout the pages there are 
numerous notes explanatory of points, the importance of which 
might be overlook^ by hrench readers 

A NEW volume in the Aide mfmotre beries, jiublished jmntly 
hj Gauthier Villars and Masson, is * Polansation et Saechan 
m^tne,” by D Siderslcy The volume is a handy aid to the 
study of polarisatKui and its numerous applicauans in analytical 
chemistry The first part contains a descnption of the pro 
perties of polanaed light, a table of the specific rotatory powers of 
various optically acuve substances, and explanabonsc^ polarising 
■tpparatus The second part of the book is devoted to the ap 
plications of the constant of rotation to the quantitative analysis 
of sugars, alkaloids, Ac , together with a luimber of tables 
which sviU facilitate the practical application of the processes 
described 


By the recent publication of two numbers of the Ettix 
^faturahst, the h ssex h leld Club has brought their journal up 
to date The first number (November-December 1894) includes 
papers on “Isaak Waltons Association with the lea, by 
I F Harting, the “ Geology of the L.ea \ alley, ' by T V 
Hedmes, and on “Navestock in Olden Days, by Rev S 
Coode Hore The second number (January June 1895), 
contams a paper, by Prof Meldola, on the * k astern Boundary 
Stones oi Waltham (oresl the Presidential address (m which 
the part played by the Qub in the development of technical 
education in the county is explained), and a senes of three 
papers, by Messrs T V Holmes, b 1 Newton and W M 
Wtbb on the section in bnck earth at Chelmsford m which 
m-immoth remains were recently found 


Sevbrai interesting papers are contained in the part of the 
Precttdtngt of the Ko^ S iciety of Ldinbuigh, just published 
<vol XX pp 385-480) In “ K Sketch of Lake Dwelhng Re 
search,” Ihr Robert Munro shows that over a wide geugra{diical 
■uea, extending from Ireland to Bosnia, and from North 
Germany to Italy, the habit of constructing lake and marsh 
dwellings was preialent in former times Prof Sir William 
Turner, b R S , has a paper ‘ On M Dubois’ descnptinn of 
remains found in Ja\a, named by him Pitkt wtknpus enctut, 
with remarks on so called transitioaal forms between Apes and 
Man A paper Ai diops, by Mr J B Hannay, sumnmnsea 
the work of various observers on the formation of drops, and the 
variation with density and chemical composition of the liquid 
forming them, and gives the author s own mvestigattoos uptm 
the snbjaet There are also in the PtocttiUHgs Prof T R 
b laser’s two papers on ‘ Antivemne, ’ and a paper by Prof J C 
1 wart “ On the Dorsal Branches of the Cranial and Spinal 
Nirvw of Elasmobranchs ’ 




Ir fourth edition, revised and enlarged, of Dr Carl 
' er’s “ BakterKdogie ’ has been published by Geoig 1 hieme, 
NO. 1355, VOL 52] 


Letpag We noticed the thud cdltiaa m Mardi of last year 
(vid xhx p 455), and the present issue su st a in s the co rnw e ^ * 
tion then given, vis. that “ the volmne uundoubtedly one of the 
best introductions to the study of bactcnology wiadi has yet 
been produced ” Another new edition whieb we svekome is the 
“ Corns blementaire de Manipulatioas de Physique,” by Prof A 
Wiu, published by Gauthier ViUam The book contains a 
deacnptive courst. of work covenng the fu nd a ment al principles 
and laws of (diysical science Each expemnent is divided up 
into four sections, as follows flrst, the theory of the experiment 
u suted , then the apparatus u desenbed , the experimental 
operations form the subject of another section, and the results of 
I observaUons are given m the fourth Though the book is here 
' and there deficient in the details required by students of practical 
physics. It is altogtther a uieiiil companion to the jdiysical 
laboratory 

The Catalogue of the Library of the Royal Geographical Society, 
eompled by Dr II R Mill, and lately pubbshed, is a very foil 
and valuable index to the bteiature of geography The Catalogue 
contains the titles of all works m the possesuon of the Rojnil 
i Oengrapbical Soaety published up to the dose of 1893 The 
I entries (amounting to as many at 18,000) are arranged in four 
I divisions The first division, which runt into 521 of the 833 
[ pages, is a general al{diabetiad author s catalogue , the second 
I comptises Lollectunu. of voyages and tmvels, anuiged m alpha 
beti^ order under authors names, and eontaimng a brief 
I analysis of the i intents of each volume , in the third divuion, 

{ Government, anonymous, and other miscellaneous publumtions 
are arranged ge graphically , while the fourth consists of a list 
of transactions and penodi^ puUicattons, arranged in a similar 
manner aecording to the pISM of pubhcation With such a 
comprehensive dxssificatioii, it is easy to fold the works of each 
author, and to refer to the bteiature concerning difftrent 
divisions of the larth A valuable supplement to the Catxligui 
will be the subject index now being prqmred, and in which the 
pnncipal contents of all the geographic books and penodicals 
belonging to the Society will be riaimfled 
The additions to the Zoological Soaety’s Gardens during 
the past week indude a Macaque Monkey {Mata us jnu 
sstolgus, 9 ) from India, presented by the Rev Sidney Vatcher , a 
I Crested Porcupine {ffjrtfnx tnstaia) from East Africa, presented 
by Captain B 1 Sdater, three Common RhC (Akm 
asHtsvasta) from South America, presented by Mr Robert 
Gunther, four Rhomb marked Snakes {Psammtphflax sham 
ieatm), three Crossed Snakes {Psamutopkis rmt/er), two 
Rough keeled Snakes {Dasyftltu nofo-a), a Smooth bellied 
Snake {Houialasemi lutrsx), a Robben Isbtnd Snake {CorantUa 
pkeearum) from S luth Africa, presented by Mr J E Matcham , 
a Bonnet Monkey {Macaests stusesu) from India, a \ellow 
Baboon {CytiotepAalus Mamu) from West Africa, a Kost 
I HiU Parrakeet, (Platjnanus ax*mtus)ft(Ma Vustralia, deponteil, 
three Prevost s Squirrels {Snurus prttash) from Malacca, 

I purchased 


01 R AisTRONOMICAL COtUMN 
The Obsbrvsiory on Mont Bia\c~Two causes com 
bined to induce Dr Janssen to undertak e his recent ascent of 
Mont Banc hirst, be was anxious to be convinced of the 
perfect safety of the new tdescope wbidi has been conveyed to 
the observatory , and second, the meteorograph had ceased to 

Euw^ended to moum’Setelesetm, w^A has an* aperture ^of 
thirteen inches, with its axis parallM to that of the earth, and a 
mirror nearly twenty fbnr hum id duuneter will be employed 
to reflect the light of the heavenly bodies into the tefescope t the 
mirror and te|<ioope will have a common movemant, so that the 
relative peaitkms of the stars wdl not change on account of the 
(faumal motion The metaorogiaph was found to be some 
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what onitable, but amuigMM 
hoped that the reeocda majr b 
td the obietvatory towatda C 


A ihcfat n 

uk ma noted, but ii n ex 
U be intigmfioant , and, m 
■ — -* -*» ongtnal 


wiU no doubt comnbote largely to our knowledge b^ i 
mcteordogy and atCronomy 

It M cMuractert^ of Ur Jameen that he ihould take ad 
vantage of the opportunity of obvemng the aqueoue lemdi m 
the sowr spectrum The air above him bnngverv rare and also ex 
tremely dry, he found that when obs^ng mmbgfat m itstotahty 
the bands at C and D were absolutely mvMtde, while the group 
at a was so pale that its presence coukl scarcely be determined 
Dr Janssen already regards it as certain that there is neither 
oxygen nor aqueous vapour in the solar envelopes but the 
question is so important that too many otervations cannot be 
made To carry the observabons a step further, it will be 


necessary, under analogosis atmospheiM eondibons, to cor 
very car^ly the centie of the sun's due snth the edge, to 
there IS any augmentabon of the a group as the Rmb is ap 
proachad, this group being especially sensitive to vanatiuns in 
the imount of aosorbing vapour 
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The calculateil Imghtncss is pmcbcally c instant throughout 
the alxiw. period Penhdioft passage will not occur unbl 
March 19^ 1896 

VisiBii n\ or 1 HE Dark Siue of Venus — ^ arums theories 
have been advanced at diffinrent bmes toacoounthw the vuibilit) 
of the hemisphere of \ enns whwh is not dlummated by the sun 
but there is no general agreement as to which u the roost probable 
Sbll another explanation is oflered by M Camille hlammanon, 
and It has the ment of being based on careful observabons 
made at Juvnm during August and September of the present 
year (Bull Sk As! de f>wice, October) The planrt was 
frequently observed in full sunshine by M hlammanon and hu 
asnsbuits, and the observations appear to put the matter in quite 
a new light To these observers it has several times seemed 
that the intenor of the crescent of Venus was darker than the 
sky, even on the day of inferior comunction. That this apiiear 
ancr was not sim^y an effect of contrast produced ly the 
luminous crescent is shown by the that no such ilarkening 
was apparmit at the extenor edge of the creaeent and again by 
the visiMlit) of the obscure hemisphere when the tuminous pert 

was arbSenmy eebpsed The colour of the uniUuminated 

— let m all the varied conditions of o' 

n considers that the obaervabons a 


which was noted may have been due to 

tion of the sun’s rayu hjr the atmoepheie of the planet, the 
reddish huge thus promced on the planet appearing purple 
when seen tnrou|^ our own bine sky 
In the same article, M hlammanon gives some tntembnB 
fimts relatuig to the biatoiy of the phepmninon, and some cal 
cnlatinns wmeh indicate that **ea^ shiiie” Is msufficient to 
nccount for it tnder the most fovourable conditions, the*] 
NO. 1355, VOL. 52] 


light we rcceiw firom the ^ll moon 
Tiir Melbourne Obseevatory —The twenty ninth 1 
of the Government Astronomer, Mr R L T Ellery, c 
work iff the Melbourne Observatory during ttie year ending at 
the beginning of last June, has just come to haw Mendtan 
observabons, the daily photography eff the sun, nuigiietie and 
meteorological obaervatiims, have brnsn earned on asheretofeie 
The number of plates secured, m connectaon with the photo 
graphu: chart and catalogue, up to June i, was 1080 Fre 
Fimlnary measures have been made of 338 plates to obtain the 
posibons where powble of five stars on each {date, to be used 
tor the determuiation of the constants of the plates Mr BUery 
refers to the important change in bme r^orung made m 
February last by the introduction <ff tone or standard bme 
in all the Australian cokmies By the tone system. Eastern 
Australian tune, which coven (Queensland, New Sooth Wales, 
Victoria, and Tasmania, conforms to that of the 1 50th meridian , 
and this makes Melbourne exactly ten boon in advance of 
Greenwich time, instead of qh jam 541 , which is the true 
diArtence of longitude The rebrement of Mr Ellery fiom his 
post as Oovemment Astronomer has already been noted in 
these columns Mr Ellery has built up the Melboome Obser 
vatory from its very small beginning in 1853 to its present 
rcemused position amoim the nabt^ obserratones of the 
world , and we are clad to see that the Crfivemmcnt has 
appomted him a member of the Board of Visiton, so that he 
has not enbrely severed his conneebon with the obeervator) 
He has been succeeded in the directorship ly the chief assHtant, 
Mr 1’ Baracchi, whose (lendulum observations are well known 
to students of terrestrial {ihysics 
A Nfw Obsfrv aioev —The New \ork Ao/iMt notes a new 
departure at the Umversity of Fennsylvania, by the addition of 
an astronomical observatory The observatory has alreaiK been 
commenced, and, when completed, it is designed to mmish 
better facilities, not only for insinicbon, but for original rcseaich 
as svell The new edifice is two miles from the hmits of Pl^ 
del{>bia, and about five miles from the umversity buildings The 
instruments are an eighteen inch equatorial, with spectrosetm 
attachment, by Brashear, and a mendian arcle and senith tele 
BCO(>e, each of four mches aperture, also by Brashear The 
mountings are by Warner and bwasey This institution will bi 
known as the Flower Observatory, and ib director is Prof C L 
Doolittle, funneily of the Lehigh Univcrsil> 


II 

•THURSDAV morning, Septunber la — I’resideiUs Pro6 
^ Dastre and Wedenskv Prof Arioum (Lyons) gave the 
result of his researches on the persistence or electric imtabdity 
m the penpheral ends of divided nerves The author found that 
the le^h of bme for which electric imtability was retained 
varied the mcies of animal, and also with the individuat, 
and further that it was different both for different nerves and for 
the different kinds of fibres in compound nerves, sqch as the 
■ Jity lasts ■ ■ 

.... Jays in ho..,v. ... 

inhibitiott with a rise of blood pres 

sure, upon kbmnlating tht penpheral end of the vagus fifty seven 
days after section ; this result he attributed to a tetanus of tho 
myocardium 

Dr Artbus (I’ans) defended tht new that the salts of calcinm 
are necessary to the coagulation of the blood, against that of 
Alex Schmidt who does not believe their rMr to be an essenbal 
one He further discussed the action of neutral solubons of the 
oxalates, fluorides, Ac , m rendering the blood incoagulable 
He disagreed with Schniidt, who holds that they act s{iedficall} , 
and maintained that their eflect is due solely to the fact that th^ 
pceapitatc the calcium salts Arthns te{>Mted Schmidt s expen 
ments, and was uruible to confirm hu results 
T'rof V Knes(I'reibttig) discussed the {ihenomena of colour 
darkness. 

He) gave the result of his researches on 
me violet ana mtra vioiet Sfuctrum of hvmoglobin and its 
derivatives He cabihited photographs which showed the 
1 C ntimisd Bern p 536 
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alnoiption band between O and H preiented by hrmoslobin 
In the inectia of reduced h-cmodobfn of CO and NO luenio 
i,lobin, the hand was shown to he displaced towards the len 
rtfrancible end of the spectrum Thli very remarketde and 
unuMiiu band he showed to be due to tbe hxnuilm moiety of the 
h imoglobin molecule, and to be independent of the he Prof 
(lamgee dewiribed and showed [dioto^ldis of the spectrum of 
tuiacine, a pigment obtained from the feathers of ctitain birds 
This Mibstanct contaimng 6 o ntr cent of copper gives a spec 
trum identical with that of htunoglobin V demonstration 
followed at which the spectra were mown 

I rof Uurdon Sanderson (Oxford) gave a demonstration 
illustrated In' dides, of electrometric phot •(.laphie curves, and 
maintained the following propositions 

I roposition A —There are two kinds of electrical response 
( Keirschwankung) to excitation of a muscle by its nerve I 
Uimmutumofthel M h (fthepreviouslyextstingmuseleeurrent 
II The excitation wave The hrat (I )it evoked (li) when the nerve 
u stimulated liy equal alleriialing currents of great frequency (A) 
by the lonstant current ( ) by salt crystals ^c The sec ml (II I 
IS evoked in umnjuied muscle (a) by single electneal anil 
mocbamcal momentary excitations (/) Iw rhythmically re|Kated 
momentary exriUUons (tme tetanus] I and II exist t igether 
in rhythmical exi nation of injured muscle 

1 roposition B —In the reflex spasm of strychnineesch phase of 
excitation resembles 1 1 he strychnine spasm is not true tetanus 
Dr Waller (I ndon) gave the results of his researches on 
the influence of chemical reagents on the eleetncal excitability 
of isolated nerve 1 xcised frigs nerves were rhythmicsily 
excited once a nunute durum one eighth of a minute The 
current of action was recorded by a galvanograph The nerve 
was enclosed tn a gas chamber ti study the effetis < f gxses md 
clipped for one minute m decimolecular solutions f r salts and 
t per cent solutions for alkaloids Bv means of this method 
Dr Waller wa> enal led to study the acti m of a large numtier < f 
bxties the results! f which he gase hu researches als estended 
to the study of physi ilogicsl antagi nism 
Dr Pjistein (Hem) sh wed that the increase m the sculeness 
of vision which t ceurs under the influence if audit ty impres 
sions ran he ex|x.nmentally demonstrated Theaiith irdiscnhcd 
his apparatus lie further expressed the ipint n that Iheeenirt 


, Me regarded it as essentially dependent upin 

a reflex sensibility if the retina the optic nerve containing the 
efferent fibres , in favour of this view, he quoted an expenment 
in which by faradic excitation if the nerve from the cochlea he 
btained eye m( vcments and increased c njunetival reflex 
TkHrsJay tfUrn an -Preudenls 1 rofe Vitriu and lied 
eneque Prof Kutherfard(Bdinhurgh)gaveanaecountafhisre 
earebes on the structure and contraction of itnped muscular hbre 
I Iis observations were m istly mode upon emb muscles fixed in 
t 4 percent solutienof fimuldehyde and then stained with 
ecsin or heliocine lie regards the fibrils os the essential 
elements of the sarcoui substance each fibnl has in its whole 
length a thin envelope He regards the fibnl as composed of 
a senes of segments (i) Bowmxns element (2) the inter 
mediate segment placed midway between successive Bowman s 
elements, and (3) the clear segment placed between (1) and (j) 
The intermediate segment is tripartite, and consists of Dobies 
element forming a nxle in its equator and hiogels element 
(Nebenscheibe) on each snle of it Dunng contraction the 
first change consists in the sh irtemng of the interval between 
the adjacent ends of Bowman s elements This stage of tbe 


50* C) the red blood cells an also greatly dlminisn 
systemic veins but are inereaied in the bver 
Dr Gley (Psns) discumd the action of tbe intra vatcnlar 
mjccUon of solntirns of peptones in rendering the blood m 
cosgulable He showed that these bodies did not posteu tbu 
action after the ligature of the lynphatict coming fttim the liver 
prom this ex|ienmeni the author inferred that the substate 
which renders the blood tncoognlable and is produced mine 
organism under the influence of tbe peptones, is secreted liy the 
hepatic cells 

Dr I \ Uxhull (Heidelbeig) showed an apparatus fur the 
ra|iKl meihamial stimulation of tbe nerve of a muscle nerve 
pr^ration 

Dr Schenk (W uraburg) read a paper on the innervation of 
the ins The authors communication chiefly concerned tbe 
observatien f Digel that upon stimulation of the cervical 
ssmixithetic m cits dogs and labbils, in addition t( the dilata 
tion of the pu| il on the same aide, a contraction of the pupil on 
the ither side curred Schenk regarded this j henomenon is 
a consensual | upil reflex (consensuelle Pupilla Keflex) In 
Dogel s experiments the eye on the same suit as the stimulated 
symjMthetic was exposed to the light hence dunng stimulation 
m »te light entered the pupil, and this caused contraction of the 
pupil of the ipposilt side When the eye on the stimulated 
side was shined fitm the light the c mtmtion of the ither 
|M|il di 1 n t Uke place This explinilion would ml hold for 
rabbits as in them the consensual pupil reflex is absent the 
I authir was however in the case of rabbits unable to repeat 
I D igel s rest Its 

Dr I eilhis (I ondon) read a paper on the ismitie ehinges 
' between the 1 1 d ind the tissues The xulhor give the result 
I of his (xpenmt Us n the mfluenee of strong solutions of cant 
sugir inn dextr s< ind of iso hypo and hytier 1 me siluUons 
ot N1CI in cutsmg the passage of fluid from tne bl xxl into the 
tissues rti 1 Die author further discussed the osmetic 
pressure <f the lyraj h m the thoracic duct which he found lir 
t > n highi r thin that f the hi lod 
/ruity l/tniin September 13 —I’asidents Irofs Rrstmhal 
and 1 an^ley 1 1 if Wedensky (St Petersburg) rea 1 1 paper on 
the exciting an 1 inhibitory action of eleiinc telamsation on the 
lesiyantus Phe author shiwed that if induced 


Bowman I 

shorten owing to a real contraction of their tissue, their chro 
matin mov ing to their ends, which become swollen 
Drs Sherrington and Mott gave the results of their researches 
on the functions of the poitennr roots of the spinal nerves from 
the fourth cervical to the second dorsal [hay Sac Pra , 


n expel 


irgh Buch (Leeds), read a paper on tbe equipment 
nenlkl liboratory The lutlior has succeed in 
_ .pamtus of suftieient exactitnde for tfliysiological 
research at h very moderate cost (His mechanician is Abm 
Kershaw, GMikerweil Lane I.,eeds) 

Prof Koflenthol (brUngen) showed an amiaiatui for the 
quantitative determination of CO, m air 7 he apparatus was 
constructed for the purpose of practical hygiene 
Dr Jacquet (Btsfe) gave the lesulte of his researches on the 
NO. 1355, VOL 52] 




the 


the gastrocnemius contracts strongly l._, 

relaxes if it this lime the inteasity of the exeitmg currents he 
diminished until they bee ime moderate, a very strong (optimum) 
contraction of the muscle takes place Further if wWi the 
muscle IS in a condition of relaxation produced by the applica 
tion of strong mil frequent induced currents to the nerve, one 
diminishes the frequency, 1 slroog tetanic contraction can he 
reproduced which at once disappears upon again increasing the 
frMuenry Thi re is for each stue of tetanisition an optimum 
of frequency Tbe relaxation ola muscle, under the apjilica 
tion of string and frequent induced currents to lU nerve, is 
caused by the nerve endnm entering into a condition of 
inhibition This can be dmonstratri by amdying to the 
muscle moderately strong indneed currents, no effect 11 produced 
until the strong and frequent tetaniiation of the nerve is 
discontinued 

Dr Lrlicher (Bern) read a piper on the nervous mechanism 
of swallowing The authors expenmenit were made upon 
rabbits He showed that the three branches of the recurrent 
laryngeal overlapped m their distnbution to the oesophagus, 
1 1* each branch supplied some of the region supplied by the 
other After division of the recurrent laryngeal stimulation of 
tbe central end of the superior laryngM did not produce 
swallowing Upon stimulation of the central end of the divided 
recurrent uiyngeal (the nerve of the other side being intact) a 
faint act of swallowing was produced StimiilatTon of the 
central end of the vigus only gave nse to swallowing when the 
recurrent laryngeal svas intact 

Prof Bowditch (Boston) showed an apparatus to demonstrate 
the mechanism of the ai d^j iomt By the introduction of a 


spring b 
muscle. 


and the iqipltcatiaa of a w 
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Praf Hcnwn (Kiel) cave a demonatiatim on an aoou<.tic 
appaiatna, the ceaik of which was to ahow that the view of 
IlelmholU, that the vowel* owe their apacial quality to over 
tones produeed in the mouth and sdjolning eavitie*, require* 
modifi^ion , thu, ui the author t opinion, i* impowble 
FftJay Afitrmtm—'fnmtdxaiak Irof* Richet and Cybutdcy 
Dr bhernngtnn (London) save a demoottration on eye 
movement* 

Or Lane (Bern) read a paper on the eflMt of removal of 
the thyroid, and of thyroKl feeding in normal animal* Amenc 
many mteresting rexultk, tin author found that thyroidectomised 
hens either loat thur power of laying egn, or laid veiv small 
and ill formed ones On the other hand, bent fed with tfisroidk 
(30 gnn* per diem) had their ege Isying powrer greatly in 
creasM In some ammal* the author found that tbi admini* 
trauon of large quantities of thyroid gland caused an arrest of 
growrth 

Or Phiaallx (Fans) showed that the blood of the salanuinder 
rendered annual* immune to curare This immunity in the cast 
of the frog and pgeon lasts several days 

Prof hlosso (Turin) read a paper on the effect of rarefied oir 
upon man and apes The author s resesrehea on man were made 
on Mount Rosa at a height of 5600 metres The author showed 
that at this altitude the respiratory exchange u dimmishrd his 
observations wtrt made under conditions of absolute rest m istly 
dunne sleep In the explanation if these phenomena the mth >r 
thinks more attention should lie pai 1 to the dimmution of CO. 
He describes them under the name ( f Akapnia (eoeiwr => smoke) 
Mosso further described an experiment which he made upon a 
monkey He subjected this animal to an atmosphere of pure O 
at a liw pressure, he rbserved under these conditions the 
phenomena of mountain sickness (A^jXmsi/iilei/) even when the 
presMire of the O exceeded the partial {uessure of thu gas in 
the atmosphere under ordinary circumstances The author ron 
cludetl thM the two mam factors which come into play at high 
oltitudck are (1) the dimuiution of CO|m arterud blood (a) 
the physical effect of low pressure on the nervous system 

> W lUNNH lilts 


CORRESPONDING SOCIPTIFS OF THF 
BRITISH ASSOCIATION 
'T'HF first meeting of the Conference took place on Thursday 
Septenibir is tht second on luesday, September ly at 
the Co operativi Hell at 3 30 p m 
At the first mieting the Corresponding Soaities Comnuttee 
was represented by Mr (j J S^ons (Chairman) Prif K 
Meldola Mr J Hopkmson and Mr T V Holmes (Svirvlary) 
The Chairman opened the )iroceedings with an address 
On the conclusion of the addrtss Mr 1 V Holmes made a 
few remarks with regard to the lut of papen read before the 
various Corresponding Societies and appended to the Repi it of 
the Corresponduig bocietiet Committee He hoped im the 
Seeretanet of the Corresponding Soaetiet, in preparing their 
lists, would be careful to group papers which from their titles 
might belong to either of two SertKins with that to which they 
had moat amnity It was also most desiiwble that the names of 
papers sent in should not turn out to be mere popular lectures 
fiut should contain something original It had s letimes 
happened that on wishing to refer to some paper on the lut sent 
in ^ some Society, m order to ascertain its true chantter it 
could not be found on their shelvt* at Burbngton House In 
future no paper could lie [daced on the list puldished by the 
British Association unless it was on their book NKlves 
Captain hlwe* (Uewset) bud upon the table a paper on the 
ramkill m the county of Dorset, which had been compiled by a 
member of the Dorset Natural History and Antiquarian I icid 
Club, Mr baton It wu a most ewefol piece of work, 
and was illustrated by maps and diagrams 
Mr Hopkmsim said that about twenty yean ago he began to 
note the rainfeli of Hertfordshire with about twenty observers 
Last year the record he published contained the monthly retamv 
from forty observer* lie trusted that delegates would preserve 
any early BMteorological records they mii^t find 

Mr Oe Ranee remarked that the inawm naefolness t>f 
toeal soacbea was ihown by the fimt t)iBt two Bntiab Aispcia 
tmn Comnuttees bad ceaaedT to exist, that on eoast erosMn and 
that on the ctfcnhttioii of underground waters, en account of the 
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admirable way m which their work had been uken up by the 
local sooicUes 

His Honour Deemster t>dl said that the subject of coast 
erosion had been taken up Iw a Committee of the Legitlattire 
of the Isle of Man, but then: mveatigations were not yet 
complete They had found that for some twenty miles on the 
west the north west and the north, there had been adeatruction 
of land of about twenty acres to the mile withm the last fifty or 
sixty ytars Iht meteorology of the Isle of Man wu alio 
lieing well looked after 

Mr Sowerbutts asked whether it wav desirable that the 
Manchester tie igraphical Society should collect the results of 
>1 servations at their local oliservatories, and forward them to the 
Meteorological Society ami the Chairman replied in the 
aihrmative 

Capl h Iwe* hoped that local societies might be induced to 
c> operate for the discovery of flint implements, and the 
formulati in of the results attained 

Mr Usmund W Jeffs, SecieUry to the British Assocutiim 
Committee for the c llecti in and 1 reservation of geological 
Fholoeraphs, said tlial the phitographs collected would be 
plated m the Museum of 1 ractical Ceology, Jermyn Street, 
I indrai The first )iart of the eollection, 800 j^otograj^s, had 
already been placed there It wu propo^ to go on collecting, 
as many jiarts of the Bntish Isles were quite unrejiresented 

Mr l)e Kance thought that it would be a good thing if each 
soaity would issue a circular and send it to other local societies, 
so that It might he known what photographs had been taken in 
each locality 

Mr J It Mur loch (Clatgow) ftfought that in too many of 
their invesU^ations Scotland wu excluded He mentioned, u 
an instance the Bntish \ssoeuition C immittee f ir recording the 
pisition Ac , of erratic blocks of bngland, Wale* and IreUnd 

Some discussion arose on this point in which Mr De Ranee, 
Mr Sowertiutts and Mr C P Hughes took port Then the 
Chairman said that he bdieved Scotbwd had been omitted m 
that instance because the Royal Soaety of Edinburgh had been 
working at the subject behre the firmation of the Bntish 
Association Committee 

Mr Mur loch repUeil that it was true that a Boulder CommiUee 
had existed m Scotland, but it* direetor, Mr Milne Holme, was 
dead, ami had been unable to get about the country for some 
time before his death The ei^t yearly reports itsueu by hu 
Committee were very valuable, but for some tune the work had 
been practically at a standstill 

The Chairman remarked that m that case it wu most desirable 
that Scotland sh luld lie included by the Erratic Blocks 
Committee 

Deemster Oill sat I that the boulders of the Isle of Mon were 
lieing n Aed by the Isle of Man Natural History and AnUquanan 
bociety 

Irof Meldola moved and Mr I lopkmson seconded amotion 
m fiivour if an application t> the Ceneral Committee for a 
grant of £30 to enalile the Coneaponding Soaeues Committu 
to cany on Us work This wu earned, and the meeting ended 

At the second meeting on 1 uesday, September 17 the Cone 
spunding Societies C mmittee wu lemucnted by Dr Carson 
(in the choir) Mr llopkinson, Mr Symons and Mr T V 
Holmes (Secretary) 

The Chairman said that it was usual at their second meeting 
to consider the recommendations from the vanous Sections 
respecting work in which it wu thought the Corresponding 
Societies might usefully co operate 

Sttiteu A 

Mr White Wallis representing SecUon \ said that the Com 
mittee* for investigating earth tremors and seismolqBcal 
phenomena m Japan had Men merged mto one with the title of 
‘ Committee for Seismological (IbservatioDS. ' The Committee 
for the application of photography to meteorology had been 
reappoiotM and *0 had the Underground Teroperature Com 
mittee The Meteorological Photograph* Committee wu simply 
desirous to obtom photograph* of l&htn>im, rainbows, halos, Ac 

The Rev J U Bevon inqinieif wbathM the meteorolafpeal 
work fiinnerly carried on at Stonylmrst W Father Peny wu 
pull going on Mr Sowerbutts answered that it wu, and Mr 
White WbUh said that he would note the suggestion that they 
should cofflimimcate with Stoayhunt He added m answer to 
questiom, that insMuments for notug esuth treunora srare un 
affected vibrations firom pessing waggons, trams, &e 
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Mr A S> Rem, 


&r/iMi C 

. .. .. _ , ..^..ieniing Section C, lUted thet Mr 

Osmund Jefi had contented to letiun the post of lecietan to the 

, - . . ,,, Committee tor another year, at Mr \\ 

‘o act at CO tccretary during 

icretary The Em 


(icolooical Photograi^'t 

\N Watts had agrM to „ , 

and afterwardt to become sole secretary The Enatie Blocks 
Committee had altered itt title so at to include Soothuid 


Eiwlith C 

Mr M B Slater thought that an exchann of local geological 
photiigiapht among the \anunt Corresponding Societies would 
be a good thing Some discussion then took place on the 
practical difhculties bkely to ante from an interchange such 
as the burden bkely to be laid upon the shoulders of the 
amatenr piiotogra|dier, Ac Mr llopkmson thought that copies 
should be obtainable at the Jermyn street Museum at a small 
fixed charge, and Mr Keid menliuned a plan suggested b> 
Mr Cimy rrf' Belfiwt At that toan a photographer had been 
appomtM who receiied the negatives taken by \anona members 
the local societies, and furnished man) copies as wire 
required at a small fixed charge 

Seitttn £ 

Mr bowerbutts said that the Committee of Section 1 had 
asked the Council of the British Association to permit them 


base a Committee <br the purpose of making an tnquir) u 
condition of the teaching of geography in Great Britain 
schools, especially secondary schools, and to report next 


9 the 


s, especially se 
probable that 
nish cei 
reply ai 

The 


with w 

examit. 

medals arm other pi 


ntj^} in teetmdtt) schools, and gn\c gold 


Mr Hartland said that he v 


o the lery sad 


bereavement sustamed recently by Mr Bialwo^, tl 
of the Fthnographical Survey Committee, who was i 
unable to attend The ethnographical Survey eras a matter 
which the Corresponding Societies were especially capable of 
rendenng valuable assutance The) had hitherto nosrescr, met 
with but little re^tonse from the local societies The work had 
so many Inanclm that some of them could scarcely tail to 
interest their more acuve members If the Committee obtained 
the grant for which thn asked, they proposed to begin work in 
(•alway, and he hoped to report progrw at the next meeting 
He would be glad if meanwhile the Corresponding Societies 
would circuUte their schedules, and bnng thehuney under the 
notice of their members 

Mr M B Slater mentioned the work done ir ' 


to get such t 

Tim Old not consider then 

The Chairman wished to t 
Commhtee, that o 
children Many sc 
but unfortunately there bad been 


L doing good 
so nnnirm S) 


system, so that the 


results ofaum^ at one school eo^ not be coaqiared with thoae 
had town up a ^gr s^ which he 


Tho Committee 

hoped would prove accepuble to the 
br Brett (Hertfordshire) aud tbiu i 

the British Association liftm yean at-, - 

meiluwl man to record the ne^t, wefoht, 
ms, Ac , of children He had up to that 
three thoomiid obaervationt, but had not yet been able to put 
' IIS records into shm 

The Res J O Besan spoke of the desirability of 
• ^ • ■ • chhadl 


Yto meeting of 
I beM his custom 
t, colour of hsur and 


d for w 


uncultui 
chusetls ) 


The Chairman noted the great swriety of the work of the 
Ethnographical Survey whi^ included questions of physical 
chaiacterfotics, folk lore, linguistic differences, place names, 
Iraditiuns, Ac Batisfoctory work had oeen done around 
IpawKh 

Mr HartUnd wuhed also to mention the urexenation of 
ancient moaug^ta He had just receised a letter from the 
SecretaijMrflWcical committee in Pemfatokexhire, mentionliig the 


osei) there , 

dweDlim 

Mr Hopkinson thought that the 
ven elftboriftea uid the aue^idu t 

He wm m# that a aimpler ^yitem itoiild U. found *to anawer 
jjfr toctice, os then more societies or persons would be 
ynlHdt to undertake the work 
Hawmd hoped that members wrho objected to the 
-Mte menHimnents would take npto snbi^ of dialact, 
raw lore, or pnliutonc monnmenu Thongh they hoped to be 
able to obtain the einhomte mensurements in some cases, they 
NO. 1355, VOL. 5a] 


IHh AIIIUATED SOCIhTIE'* Ot rm 
AMERICAN ASSOCIATION 
A EEATL KE of the meetinn of the American AsaoMbois 
^ for the Advancement of Science u the number of afliliatcd 
societies which meet at nearly the same tune and place, though 
Imving no organic connection with it One diaulvaiitage of 
this IS that the Sections of the Aswiaation do not get many of 
the important papers read before the affiliated societto , in factf 
these sooeues seem almost to take the place of the Scctiona, and 
Uiey certainly tend to put the Association m a secondary post 
tion As a large number of the papen were more of local dum of 
general mteiest, we confine ourselves to a hnef statement of the- 
societies which met at Spnngficld duniig the recent meeting of 
the American Association and of a few of the sul^ts con 
ndered 

The Society for the Eromotran of Agncultural Science dis 
cussed seseral papers on spnyiiw as a prevenUon of the 
attacks of sanoos insect pcM ana fungi, ito also on cereal 
culture in the United States At the end of the proceedings. 
Mr R Losenby was elected President of the Society 
The attention of the Aisccialion of Economic Entomologist<. 
sras lamlv directed to the results of expenmcntuig snth in 
nethods of placing the knowledge before all 
mtts A resotutioD sras pasied asking the Mssia 
luthontws to support the work of the Gipsy Moth Com 
misnini Another resolution wax adopted askii^ that the pub 
bcatum of “ Insect Life by the Department of Agnculture be 
resumed The officers for the ensmng year are President, 
Prof C H Eemald first sice president, Prof E M Webster; 
second I rnf Heriicrt 1) Ames , secretary , C I Marlatl 
The tevsKm of the American Eorextry Assocution was a very 
successful one In the eooise of a short comraunicatuio, Boron 
Herman pointeil out that Germany has comparativdy the 
most forests in well regulated administration of all the countries, 
of the world that ix one fourth of its whole area ix covered 
with them (all under long and careful management) There is 
scarcely one tree m the whole of the frtherland which is not 
known personally to a forest officer and which has not been 
sown or planted with more or lem great oaie and labour The 
srhole area of wooded land is almost equally divided between 
State, community and pnvate persons And it is thought that 
thix n a sety goexi state of afituis, the commonwealth bmag in 
that way well interested in its paits as well as in the whole, m 
the afihirx icmnected with the forest growth Thu of course 
influences legwiation, and although laws ooncctnlng the fiuests 
are not paaski in the Hetdutag, but in t)ie Farliamenta of 
the tndmdtial States, there u seaicely a part of Germany 
where one u allowed to cut down a forest, and not plant it 
uun, without the permutwin of the Department of Eonstry 
'nie forests are managed by hundreds of forest officers, and 
these are educated at speewt eollms for forestry, there benig 
no leis than elesen m Cetmony dworeucal study at theW 
colleges bats genetaUy tom yaara, not oountiog the time a young 
msnnaatofpeiidinleanuiyprakhmlworkmthe wooda Ihia 
eompaialhety long time a man wanta, for hu tiaiidiw ahowa 
how \ery much the acience of fiiceitty has been devMoped in 
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enmuiy Afta • mui hw patted hit 1895, and •I'o in a letter by Mr J E Dueiden, Curator «A the 

j he may cAen have to watt for yean and yean ' ** " ' ’ *- **■* *■ * — *— — »»— 

before he an amorntment , bot the kare ot the woodtt the 
poetry which time hat aroven around the aolitary ftntkdut 
amidtt the treet and animah of the woo^ u to great th^ do 
not mind waiting a long ume In conelutum, Baron Herman 
•'aid he waa in America to tea what trtet could be trantpianted 
unth WKcett to (jermany 

After a paper on the present conditien of the foretts of 
, the following retolutic 


adopted, among 


‘ That the American horeitry \tiociation jom with the 
brew \ork Chamber of Commeice and Board of Trade 
in hearty advocacy of the etubltthment of a forettiy com 
mitaion of three membert to make a thorough invettigation of 
the public foiett landt, and to make reconunendatiom concern 
ing their ditpotition and treatment, and the exeeutite committee 
IS hereby directed to represent the AMuciation in nipport of tuch 
legislation ’ 

‘ That the American kurestry Askonition recognidng thit a 
practical advance in rational forestry methods requires the ser 
vices of men trained m forestry practice, oidorse the legidation 
proposed in the last congress and expresses the hope that the 
■4ime will be enacted during the coming congress ” 

‘ 1 hat the knowledge and extent and conditions of our forest 
resources is a necessary basis for intelligent forest legislation and 
that therefore the American h orestry Association recommends the 
CO opsiation of sanous {.ovcmment departments as tar as prac 
licabte m ast.ertaining thtir areas and conditions, and especuUly 
recommends that both a topographical and forestal survey of the 
national forest reservations be instituted 
Sixteen papers were read before the American Mathematical 
Soaety, and two topirs were discussed, vu (l) a general sub 
ject catalogue or index of msthematical hteraturi and (3) the 
mathematical curricula of collegts and science schools With 
reference to the former sulnect it was resolved that the Council 
cf the Society consider the desirability of offimng their co 
■operation to the Mathematical Society of h ranee in tne work of 
classifying and indexing mathematical literature 
The il^ncan Chemical Society was presided over by Prof 
h 1 Smith and among the subjects of papers read bmore it 
were an electrical process for the producUon of white lead , the 
heating effects of coal , speed of oxidation of chloric acid 
action hetween copper and concentrated sulphuric aeid , ul 
alumimum for condeiisen> in the distillation of alcohol, ether, 
chloroform, benzine and similar liquids. Prof Norton who 
read the last named paper, stxted that the equipment of the 
chemical labomtory of the Umversity of Cincinnati includes 
slnmimum suppmts nngs clamps burners, water baths sir 
baths, hot water funnelti, Ac m all if wluch connections the 
lightness, conductivity, and freedom from rust render the metal 
superior to iron or bronze 


___ .n 1 release presided officers elected 

the ensuing year are 1 resident, C h Bessey , sice president, 
W 1 Wilson , secretary Charles K Bainer , treasurer, Vrthur 
Holhck 

Prof It \ Swain opened the m-oceedings of the Society 
for the ISomotion of I< ngioeering Education with an address 
on the relatuin between mental training and practical work 
in enmneeniy education The papers before the Society, 
and the discuasuins to which they gave rite, will do much to in 
dicate what should be the scope of engineeniig and technical 
schools, and the places of diffemt subjects u an engineering 
odueaum The umts of ftirce best adafked for use m the teach 
zng of mathematies formed the subject of a dMcnssion between 
^yMOSts and engmeers At the end of the meeting, Mr 
Mamlidd Mernman was elected I'resident 


following description of die dis c ove r y — “ On the loth Apnl, 
a labourer, whilk cutting stakes on the Halbentadt Estate (a 
rfthelW F • ” - 


CN RECENTLY DISCOIERED REMAINS OP 
TNE ABORIGINAL INHABITANTS OB 
JAMAICA » 

'PHE eucumstanees under which the human remains now 
eshibfted to the Bsesttag were dtsoovcied, are narrated In a 
eemmuaieation by Mr P CondaU, Seeretsn to the Jamaica 
institute, iHldisliM in the Jmmal of the fnibhite for April 
■“ ■ ■ ■ ' ikaKortlMBriliil) . - 

I FloTCr,K.CB I 
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wild, rocky piurt of the Port Royal E 

above the sea level, anti two miles from the shore) on the estate 
of Mr B S Gossett, a quarter of a mile east of the Kaknama 
Missica Station, discwred on the hiUstde a human bone This 
led the Kev W W Kumicy to make a seareh on the following 
day, when he discovered a small aperture 35 inchea wide, and 
less than a feet high, m the foce of the limestone rock, and 
Uocked by boulders , on removing these, and pasaog throsurh 
which, he discovered a cavern with srater worn siilei, partiaHy 
covered with stalactite deposits, penetratiDg into the rock for a 
distance of about 30 feet, about c feet across at its widest port/ 
and not more than a or 3 feet hqp The floor was covered with 
a deposit about 13 inches thick, of a fme light yellowish du<it, 
but tM remains were superliaal * 

In additioa t > the human bones, to be presently described, 
were found a considerable portion of a cedar wood canoe, about 
7 feet long, firagmenta of pottery, including two, nearly perfect, 
earthenware vessels similar to those known to have bren made 
by the Arawak Indians an outer poition of the trunk of an 
arher vitf, probably serving at one time as a “mortar, ’ scarcely 
showing any sign of decay the perfect skulls and other parts of 
the skeleton ola rodent (the s > called Jamaica coney, Capremvs 
bnuMynrus) two large rnanne shells (Fums and M^tx), the 
soft parts of which are still eaten by the natives, numerous land 
shells (Ife/tx, Ac ) A flint implement is also mentioned in Mr 


The only portion of the contents of the cavern submitted to 
me for eiraminatHin consist of the human bones, and as they only 
arrived in London a few days before I was leaving town, at 
present I have only been able to make a general examination of 
them, without any detailed measurements 
Their principal interest consists in the circumstance, proved 
both by the conditions under which they were found and their 
own cnataeteristws, that they are the remains of the race which 
inhabited the island previ ms to its discovery by the Spaniaids, 
by whom they were in so sh irt a time barbarously and utterly 
exterminated 

Whatever condition the bones were found m as they lay m the 
cave, they are now comiftetely mixed up, and it is imposable tr 

“It together r—"*- — 

very few ct . 

number if odd bones and fragments show that huge portions of 
the individuab who were buned or died in the cave ore now 
missuig Theu geneml combtion of preservatim, colour, Ac , 
IS nearly the ssroe in all, so there is no reason to suppose that 
th^ were not contemporaneous. None of the bones show any 
wounds or marks of violence, but all appear to be ihoee of persons 
who have died a natuial or slow death Both sexes and almost 
all ages are represented from children of four or five yearn to very 
old persons, the proportion if the latter, as will be seen, being 
remartubk 

Uf the cronn then. an. •ux cunjiIvU, all thiee of ftillv adult 
ir aged iiersi ns, and two colvaire (without the feeud portum), 
Imth of children There xie also fragments of six others, giving 
evidence of fourteen individuals 
Of the adult skulls three appear to be masculine and three 
feminine in type 

hive of these duiw evidence of artiheial depression of the 
mtal region m various degrees In two it u very marked | in 
the others leas so In the wtb, though the frontal region is low, 
no ^fects of artiffcial deformation are evnlent Both the 
children s skulls are very broad dhd flat, but whether naturally 
so, or whether this chanmter has been exugerated artificially 
It IS difficult to say The mode of depressira, when it occurs, 
IS sumlor m all, evidently produced by the fUt board upon the 
fnebead— the commonest custom throughout so large a porti m 
of the ancient inhabitants of the American continent 
Although there is a considerable nneral resemblance between 
these skuns, they present strong individaal characters , but their 
whole amcct, taken together, is choiactenstic of the American 
type Toe letreaung ftwehead, well marked suptacihary ndges, 

roqnd brood arch of the palate, roniid hi|d> orbita, n ' 

. j "-thenarroi 


ap^ure,and especially th . 

ahighbndge to the noeedunng life, are very charactensuc There 
aw, however, two rafher TemarkaUe exc^ions to this form of 
noec, m whidi the breadth of the aperture and flatness of the 
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, j» 54* «nd 503 The»e««both 

tuna h^s and one of them u the moat and the 

either the leait defunned of the aet Whether thu farm of : 

IS met with in ai>> other nndouUedly abon 
crania, u nlqact for imeatigatioa Apart from 
are remarkablv bVe the nuyonty of thoae whicn i nave leen 
of I eruTioni Mexicana, and the ancient monnd hultden of the 
United States 

Of tower jaws there are in all twenty two a number which 
indurUes that manj of the crania mast now be miaaing from the 
collection They are mteresting as showing age and pecu 
tianties of dentition , nineteen are adults and three young 
The wungest hat the milk teeth only— the fim permanent molar, 
an 1 first mcisois being just about to appear (abwt six years old) 
One IS a bttle older, the first molar being fully in (dace with 
the two milk molars Another has all the pemuinent teeth in 
pbu», except the last molars (wisdom teeth) which are still in 
their alveoli 

In all the others the permanent teeth appear to have been 
full) in place but the number of lusses sustained during life u, 
remarkable As w many of the teeth have dropped out since 
death, it is mainly 1^ the cmditiin of the alveoli that their pre 
sence or absence during life con he judged of for m only two or 
three do all appear to have lieen retained Two arc absolulelj 
edentulous In eight nr t one of the true mohrs remain, the 
whole callable dentition being represented by the incisors and 
in a few cases by an isolaterl canme or premolar Seven had lost 
one nr more of the true molars All the teeth exce) t thrse of 
the very young individuals ore much worn but scariely any 
show signi of disease or decay, there Icing < niy three small 
carious cavities among them sll \ et the mdk molars m b th 
the child 8 jaws which were soon to be shed have their crowns 
de^y excavated 

The only dental an mulj is that in one of the skulls the right 
up|cr wiuim tooth u plutl honxontally, its enwn projecting 
outwards through the surface of the maxillary bme its tower 
edge two railbmetns sb v e the alveolar border 

The limb bones indicate an average height rather below the 
middle size but -u just stated I have not yet had time to mike 
xceurate measurements and calculations 

Clati Us, 7 right, lo left all adult Staptsl , all more or less 
broken fragments of 15 right and it left adult and 1 young 
Sumtts right, 5 adult and 3 young left to adult I young 
(not eonesixinding with either <f those of the opposite side) 
hadn n^ht 14 vault 3 young left 17 adult I young Ulnr 
ri^ht 14 adult 3 young left 10 adult l young Pthtt bmts 
mostly very fragmentary but showing evidence of at least 9 
adult moles 5 adult females and several children Itmara 
as with the other lonj, lx ms there are very few pairs thus 
showing that there were mure individuals than the actual 
number of bones would indicate nght 1 1 adult and a young, l 
nearly full grown but without epiphyses i younger, left 17 adult 
and o young of various ages from quite small Aildren upwards 
None of these six have corresponding bones of the opposite side 
so there is evidence from the femora of at least 33 individuals 
7>3/r 18 right and 19 left all vdult libulr, la nght and li 
left adult and 3 young 

One of the larmist of the femorv has the head Rreatly enlarged 
vnd defonned ^ chronic rheumatic arthntis. The lower 
articular surface was mostly broken away but the portion that 
remained appeared healthy 

One of the left tibia: shows throoghoot the shaft marked 
evidence of chronic penoatitis the surfiux being thickened and 
vascular \ bone of the opponte side which might have been 
of the same individual, shows the same condition in a less 
marked degree 

lliese are the only pathotogical conditions observed in any of 
the boaeie 

The qucstioQ that naturally occurs after die exammaboa of 
these remain Is, How did they get into the cave? The con 
dition bones, and of the objecta which were found with 
them aK^nt to theu belonging to the native Indian inhabitants, 
and not to any of the races which have been mtroduced into the 
island dnto; the last four hundred years A cave of such small 
diiiienMo4B,ln which a man could not stand upright could scarcely 
havebeen the regular habitation of such a huge number of persoas. 
It ju^t Kavc bceu a place of sepulture, but from tu inaccessible 
jmtioa tt seems more likely to have been a refuge to whidi 
W young, the feeble and the aged of a tnbe had Am fbrsafety. 
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and in a vain endeavour to escape the homUe m sma rni by 
which we know the great bulk of tbenatlvo populatam perished, 
had met a scarcely lew miserable fide Other liimlar duoovenes, 
which will doubtless be made m the future, mav throw hdit 
upon this question, and It is satufiMtory to know that the autho 
ritMS of the Jamaica Institute are now alive to the importance 
of carefully examinit^ and pnsqrvmg all such evidence as may 
still remain of the anctent history of the island and Ms inhabi 
tants The cornmumeation was lUustiated by sketches of the 
cave made by Mrs Frank Cundall 


FI FCTRIFICATtON AND DISELECTRIUCA- 
TJON OF AIR AND OTHER CASES ^ 

4 t TTVFNKIMnNTS wvre made for the puipove finding 
an approximation to the amount of electrification 
communicatLcI to air by one or more electrified needle points 
The apparatus t nsistM of e metallic cen 48 ems high and 


ip to ailmit the electn^ng wire, which was j 31 

metres long hvngmg vertically within a mctalbc guard tube 
This guard lube was always metallically connected to the other 
pair of quadrants of the dectromtter and lo Us case, and to a 
metallic screen surrounding it This prevented any external 
influences from sensibly afiectmg the electrometer, such as the 
working of the electric machine which stood on a rtielf 5 metres 
above it 

4 3 The experiment is conducted as follows —One terminal 
of vn electni luaehine is connected with the guard tutu an I the 






■CenmeMd with guard sciem (not ■bosrn m dugtam) 


other with the electrifying wire, which u let down • 

— I, centre of the can The can is 1* , 

of the electrometer The dectne 
. os to dectnfy the 
os the machine la stopped the electrify* 
bv Lord Krtvin Magnna Mod 
A of ths BfiMh AasocuuiMi 
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ing wire u lifted clew oat of the cbb The cm end the 
anftdnmu in metallic ooniMctioii with it are ditconnected fitm 
the caac ot the electrometer, and the electrified air la very 
rapidlj diawn awM from the cm by a blowpiM beltowi 
arranf^ to ancle Thia releases the opposite hind of electricity 
ftom the inside of the cm, Md silows it to place itself m 
equihtmum on the outaule of the cm and on the insulated 
quadiMts of the electrometer in meuUic connection with it 
4 3 We tried diflerent lengths of time of electrification and 
different numbers of needles Md tmael, but we found that one 
needle and four minutes of electrification gave nearly masimum 
effect The greatest deffection observed was 936 scale divisioiu 
To find, from this reading the electric densitv of the air in the 
CM, we took a metallic disc of a ems radius, attached to a 
long varnished glass rod, Md placed it at a distance of l 45 cm 
from anrrther aM larger metallic disc This small air condenser 
aras charsed from the electno li^t conductors in the laboratory 
to a difference of potential amountlog to too volts The 
inwlated disc thus charged was removed and laid upon the roof 
of the Iwge insulated can This addition to the metal m 
connection with it does not sensibly mfluence its electrostatic 
cspacity The deflection observed was laa scale divisions The 

V X 3* I 

\Mp\ciXy of the condenser w approximately ^ j - j 
The quMtityof electnnty with which it was charged was 
I 45 ^ ^ "* 4 35 Hence the quMtity to 

give 936 scale divisions w-- * 


with the electrometer We have not y< 
electricity was lost in the passage through 
It was not probably nothing , and the wc 
before leaving the gas holder was no 1 
perhaps not much groster, thM what u hi 
electric receiver 


ic density the gas 
bt greater, thoi^i 
when it reached & 


give 936 scale divisions was ^ " 17637 

The bellows was worked vigorously for two and a half 
minutes and in that Ume all the electrified air would be ex 
hiustcd The capacity of the cm was 16,632 cubic centimetres, 
which gives, for the quMUty of electricity per cubic centimetre. 


case was positive it was about as great as the greatest we g >t 

whether positive or negative, in common air 

when we electrified it by discharge from needle 

points 1 ho u about four times the electnc 

density whsih we roughly estimated as about 

the greatest given to the air in the inside of a __ 

large metal vat, electnfied by a needle pomt IvcltIa 

snd then left to itself, Md tested i y the poten -U ©4 

tial of a water dropper with its nonle m the iffTiBj 

centre of the vat, m experiments made two / I— f >| 

years ago Md described in a communication / 

t j the Koyal Society in May, 1894 ' V ^ ^ 

i 4 In subsequent expenments electniying ^ J 

common air in a large gas holder over water ^ V9i» 

I y an insulated gas fla^ burning within it [ytscwNC 
with a wire in the interior of the flame kept \ ^ 

electnfied by an electnc machine to about j! 

6000 volts, whether positivi,l> or negatively, 

we found as much as l 5 x lo-* for the electnc 

rlensity of the air Klectrdymg carbonic acid 

in the same gas holdei, wMhir pesOivth er ntgatneh, by 

needle points, we obtain^ an electric density of 2 a x 10-* 

I 5 We found about the wme electnc density (a a x 10^) of 
tiigative eltctncity in carbonic and gas drawn from an iron 
cylinder lying horuontally, and allowed to pass by a U tube 
into the gas holder without bubbling through the water rhis 
electnfiduion was due probably not to carbonic acid gax rushing 
through the stopcock of the cylinder, but to bnbbhng from the 
Ixpiid carbonic acid in its mtcrior or to the ftHmation of carbonic 
a^ snow in the paatfiges and its subsequMt evaponiuon 
When carbonic acid pis was drawn slowly fiom the hquid car 
borne aad m the iron eyhnder placed upinght, and allowed to 
pass, without bubbling, throu|^ the U tube into the ga* holder 
over water, no electrification was found in the gu unless 
electnciW snui communicated to it firom needle pointt. 

4 6 The electrifications of air and carbonic acid described 
in H 4 and 5 were tested, and their electrw densities mea 
surM by drasnng by an air pump a measured quMtity of the 
gas* firmn the gasholder through m indm rubber tube to a 


sured by drasnng by an air pump a measured quMtity of the 
gas* firmn the gasholder through m indm rubber tube to a 
I On foe Uacmficanee of Air, by Lord Kalvin and Magnus IfevJwsi 
s rhtcaaMdwwaajScatt high and Si ewa m dnnmARnot Tan 
atndcaa ofAepoapraiasdtha water inndt tv* bato of a 1 unw, ao that 

eftCliva vahuaa sT tbs two cyfandart aftm pump 
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I 7 Tbe efficiency of the electnc receivers used was appiod 
mately determmed by putting two of them in senea, vvuh a 
paraffin tunnel between them and measnnng by means of two 
qiiadnmt electrometers the quantity of electndty which each took 
from a measured quMtUy of air drawn through them By per 
forming this experunent several Umea, with the order of the two 
receivetx alternately reversed, we had data ftir calculatnm the 
proportion of the electncity taken fay each receiver from the tir 
entenng it, on the amimption that the promirtion taken by each 
receiver waa the same in each caae This asnimption was 
approximately justified by the results 
1 8 Thus wc found for tht efiScienaes of two different 
receivers respectively o 77 and o 31 with air electrified poudvely 
or negatively by ncMle points , and o 82 Md o 42 with cartxmic 
acid ipn electrified negativ^ by bemg drawn from an iron 

a ’bnder placed on its side Ekuih of these receivers consuted of 
ock tin pipe, 4 ems long and l cm diameter, with five plugs 
of cotton wool kept in position by su discs of fine wire gauxe 
The great difference m their effictency sras no doubt due to the 
quMtities of eottoD wool being diflerent, or differently compressed 
in the two 

{ 9 We have commenced, and we hope to conUnue, an in 
vest^tKMi of the effictency of electnc lecmveia of various km^ 
such as block tin, brass, and platinum tubes from 2 to 4 ems 
long and from l mm to l cm internal dumeter all iff smooth 
bote Md without any cotton wool or wire gauxe filters in them , 
also a polished metal solid insulated within a paraffin tunnel 
This investigation, made with various quantities of air drawn 
through per second, has already given us some mteresung and 


surprising results which wc hope to desenbe after we htive 


have made nuuiy ocher expenments to find other meads for tbe 
diselectnfication of air It might be supposed that drawing air 
in bubbles through water should be very effecUve for this pur 
pose, but we find that this u far from being the cose We had 
previously found that non electnfied air drawn in babbles throu^ 
pure water becomes negatively electnfied, Md through salt water 
positively We now find that positive^ electnfid air drawn 
through pure water, Md nentividy electrified air through salt 
water has its electnfication dnninished but not annulled, if the 
pnmitive electrification is suflicientty strong N^tivily 
electnfied air drawn m bubbles through pure water, and 
poaibvely electnfied air drawn through salt svater has its 
dectnfioition augmented 

I II To test the effecU of heat we drew air through cim 
bustuii tubes of (>ermM glass abom 180 ems. long Md 2^ nr il 
cuts bore, the heat being applied externally to about 120 ems of 
tbe length We found that, when the temperature was raiaed to 
nearly a dull red heat, air, whether positively or negatively 
electnfied, loet bttle or nothing of its electnfiMtion by bemg 
drawn through the tube Whan the tempeiatmre was raised to a 
dull red heat, and to a bright red, h%h enough to soften the 
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glut lohfei up to UH much >» four fifth* o' the whole electnfleit 
tion wen loinetime* ofaeened, but nerer complete dueleetnficu 
tion The remit*, however, were ven irregular ^oa electnfied 
air never became aentibly electnfied by benw drawn throng the 
hot gla*( tube* m our eaperlmenbi, but it gtmed strong poMtne 
electrification when puces of copper fod, and negative eWnfi 
cation when piecei of carbon, were placed in the tube, and when 
the temperatuie was sufficient to powetfiiUy oxidise the cc^iper 
or to bum away the charcoal 

I 13 Throi^ the krodnes* of Mr I- Matthey, we have been 
aide to experiment with a platinum tube l metre long and i 
milunetre Ixiie It was heated either by a ga* flame or an 
electnc current When the tube was cold, and non electnfied 
air drawn through it, we found no sign* of electnfication by our 
receiver and electrometer But when the tube was made red or 
white hot, either fay ga* burner* applied externally or by an elec 
tnc current through the metal of the tube, the previously non 
electnfied air drawn through it was found to be electnfied 
strongly posibve To get eom]dete command of the temperature 
we posM a measured eUctric current through ao centimetres of 
the platinum tube On increasum the current till the tube bwan 
to be at a acaicely iisible dull red heat we found but little elw 
tnfication of the air When the tube was a little wanner, so a* 
to be Quite vuiM) red hot, large electnfication became mxmfost 
Hius 60 strokes of the air pump gave 45 scale divuions on the 
electrometer whin the tube was dull red, and 395 scale diiisioas 
(7 volts) when it was a bright red (produced by a current of ^ 
amperes) With stronger current* raising the tube to white liot 
temperature, the electnfication seemed to lie considerahl} less 


Ovrokii -There are few changes of importence in the lists 
of lectures issued by the Board of Fatuity of Natural lienee 
ft r Academical year 

Prof (soteh has come into piimanent residence, and has 
appointed Dr <.,u*tas Mann of Fdinlmigh Universit}, to be 
XieintHutntor in Fhysiolog) in place of Dr Fembrey, who has 
been a^xanted Lecturer in Physiolog) at the Channg Cross 

"Ztw pathologic. laburuory in the Utpartment erf Regius { 
FrofosKir of Mediane is approaching completion, and Or J 
Kitdue will give a course orjmcticr IkithologtCB] Bactenology 
for the Kqnus Ptofessm The present patbological laboratory 
IS on a medest scale, and it is hoped that belbre long the Uni 
versity will he in a position to afibrd a Ixuldmg and equipment 
more worthy of the growing need* of the medicl school at 
Oxford 

The examination fur the Burdett Coutts Scholarship is to 
Iwgin on October 21 Thtrt are this ycr two scholarships tube 
iwarded as none was swarded bist year 
Mr fiedcnc I ucten t oUa of Tonbridge School ha* lieen 
elected to a Uemysbip in Natural Science at Magdalen College 
Four scholarship* are announced for election at Wadham 
College on December i, 1895, and in addition the Warden and 
leOows base power to give exhiUtioiia of £jp to >^40 a year 
No papers m Natural Science will be set but in the case 01 one 
of die exhifarttons preference will be given to any cndidate who 
shall undertidee to read for honooi* in Natural Science, and to 
proceed to a degree in Medicine in the Uniseisity of Oxford 
Cahbriix.1 —The election to the vacant ptofessoiship of 
botany will take yrface on Saturday, November 3, at a 30 j> m 
Candidate* are to send their names and testunonal* to the Vice 
Chancellor, Sidney Suscex Lodge, by October 36 The elactiws 
are Dr Vines, Mr Sedgwick, Dr AUbutt, Dr D Obver, Dr 
Fhear, Mr F Darwin, D Hooker, and Prof Foster 
Tlw election of a head of a colfege to be an elector to the 
SwUerfaui Piofcswtshlp of Pure Mathematica will uke plm on 
Tuesday, October 3S, at 1 p m The vacancy is caused by the 
lesigaabaa of Dr Phear late Master of Emmanuel The 
elector* aid thoae persons whose name* an on the efectoral roll 
of the UalveraitT Dr herreis, of Cams, and Dr Taylor, of 
St John’s, arc the present *' heeds on the board of electon to 
the iwnfemnhj p. 

Mr C T R Wilsoa, of Sidi^ Sumcx College, has been 
Tlte,JSMlk Maxwell Scholarship in Physics is secant by the 

NO. 135s, vbL. 52] 


retignation of Mr M bcUmm Candidatei are to apply to Prof 
Thmpeon. at the Cavendish Labontoiy, bv Novamber 1 The 
scholaiihip IS worth sbout £ito a vear, ana is tenable for three 
years Csndidate* most be members of the University who 
nave worked for a term or mon at the Cavendish Lsboratory 
Among the Fellows of Trinity College elected on October 10, 
ere Mr C P Sanger, bracketed second wrangler 1893, the 
lion W Russell, foackfted eighth wtan^ 1893 > xnd Mr 
1 L Tuckett, first class Parts I and 11 Natural Sciences 


of Partn of the Moral ^enoea Tnpoa 18^ 

Ths London I niveisity Gnidc for the year has just 

been puUished by the Uraversity Correspondence College Pres* 
Dk Duxn, head master of the Plymouth Technical Schools, 
has been ajipointed principal of the Northern Polytechnic 
Institute I lolloway Read 

Ms HrNK\ Lot IS has been elected Professor of Mimng at 
the Durham College of Science. Newcastle upon Tyne, l^ a 
Joint Committee nominated by the Collen and the Coal Trades' 
Aisociatinns rf Durham and Northumberland 
Thi October Arrenf of lechnical and Secondary Education 
contains an illustrated article on the \ orkshire College, Leeds , 
and also a comparative summary of recent progtoss m technical 
education in vanous counties This latter article continues and 
concludes s reiitw of the work done by the Technical Fducation 
Committees of the English counties commenced in the Apnl 
number of the Ae ord 

Tiif entrance scholarships at the London Hospital Medical 
School ha%e liecn awardee oa follows — Price s^larship m 
science £\ao Mr H Balaui Science schoUiships, £(o and 
£$S Mr O 1 ichhoix and Mr A B Sirftau , Price scholarship 
m anatomy and physiol igy for nnisemty students, £60, Mr 
R C Mall and Mr J HTFvnna 
Tiiv following awanis have been made at St Bartholomew v 


Ai St Mary s Hospiul Medical School the two unisersity 
scholarshiiw if the \aiue of £sa lor each ha\e been awarded to 
Mr K Wade and Mr O S Keeling , the first natural science 
schotoiship value £10$, has been awarded to Mr W H Will 
cox, and the three value £ia lor each to Mr H Lovell-Keay*- 
Mr E M H ilyoak, and Mr A F llaydea 
Ai St trt< ree s Hospital Medical School, saence entrance 
vcholarships of 485 have been awarded to Mr Herbert Stnng 
fellow Pendlebuiy to Mr Henry t.oodni^ Deller and to Mr 
John Howell Fvans 

The following recent appointments are announced — Prof 
W A Setchell to the chair of botany in the Umvemty of Cali 
forma , Prof H Talbot to be aseociate professor of chemistry in 
the Msssachusetts Inititute of Technology, Dr O Taekel, 


i>CrBNTIFIC SERIALS 


Amtruanhurttalrf MaUummtus, vol xvu No 4 (Baltunoie, 
October) —On the (taformatioa of thin elastic wires, by A. B 
Boseet In the author's previous paper (vol xvl) on the 
deformation of thin elastic plates and sbdls, whilst commendmg 
the novelty power and elrjance of the gt*m*lrual inveatytioniv 
employed ui Mr Lovea treatise on Mosticite, he impt^ncd the- 
treatment of the Myiwe/ portion of the suMect It is on the 
same ground of defective treatment that Mr Basset coosideiH 
that a fiirther exposition on the diaoiy of wire* is needed, and 
this IS what u fumnhed in the present paper A nsefhl table of 
contents precede* the text— investigstions in the lunar theory, 
bjr Prof E W Brown, is a mcnoir to which refoNnoe ha* 
already been mode m onr ootutnns (No 135^ P S33>— The 
elosag mqier IS by Otto Standc, "UeberdenainderWiiiduag 
m den Singularen Punctea emer Rtninettrve ” 
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BuIMh 4 e tAcmBmt* Rtfok it Na 6.— The con 

^ikiiie nnder wfaleh hydragen peroxide It deoompoeed, by W 
Sprtoe Theeeulyiltaf bydvom perodde takee plaee without 
chemiw •etuo by contact with vatiooa inhatanoft when the 
<bniiatlon of water ii Ctvoarcd Any wbetance which it more 
caiily impregnated with water than with **X'**t the 

decompoeitlm of the latter A toludon oT H, 0 | containing 
ealtt U the teat of a decompoaitioa whoae activity increaaer with 
the tempeimtnre.— Cheinied itndy of eig^t eartht of the Lower 
Congo, 17 E, Stnyvaert The analytu of earthi fiom Boma, 
Xenie, Biuixa-Ka^ Mayombe, and Vuagn'Miimba piovea that 
the acdli of the Lower Congo, tandy at vteD U cakareoui, are 
provided with retervea of phoaphonc add and potaih wluch 
intnre a high fertility It u certam that in the territoriet where 
the dimppeatance of fotetu hat not modiM the rain&II, at m 
Mayombe, the cultivation of coAee, cocoa, and other economic 
fdanta can be carried on for a long time withont the um of 
manure — On the critical tempeimturet of aoiution and thdr 
application to general analyiU, by L Critmer The critical 
temperatures ot solution may be used for the identification of 
chemical bodies without the necessity of weighing them, and 
they form a valuable additional criterion lor the purpose of 
<]ualitative analysis. The eritiatl temperature of sulntion is 
independent of the amount of either botfe present It vanes 
very much from one substance to another, but is constant for the 
same substance hor a mixture of two bodies, it is sensibly 
coual to the anthmetical mean of those of the constituents 
taken singly Just as the sur^ tension of a liquid is reduced 
to rero at the critical temperature of vaporisation, so the surfece 
tension of the lower bquid tends tosmids rero at the critical 
temperature of solution, and the meniscus separating them 
becomes a plane An optical method of determining these 
critical tempmtures may lie based upon this fact. 

IVieitmaut^t AHnaleu dtr Fkyttk uni Chtmir, No 9 — 
Double refraction erf dectromaenetic rays, I7 Peter Lebedew 
The author succeeded, by a modificatiun of Mertr’s apparatus, m 
dealing with waves not more than 0*6 cm lung, and in demon 
stmting the phenomena of polarisation, reflectum, and refraction 
with apparatus of the sire ordinarily used in optics The 
teeonator used was a small thermo cou^e of iron ana “ constan 
tane." An ebomte pnsm i 8 cm lung showed refraction to 
withm 3* of arc KhomMc sulphur showed measurable double 
refractioa, and a “ Nicoll prum" was sutxcssfoUy constructed 
of two sulphur prisms with a pUte of ebonite in place of the 
Canada balsam — Luminescence of oigsmc substances in the 
three states, by h VSTiedemann and (> C Schimdt Many 
organic vtqxmrs show true fluorescence, and some, like naphtha 
lene, givecorapositioa spectra under the electric discharge, with 
out bnng dissociated. Kathode luminescence is shown by many 
organic liquids, and the coiour corresponda to that of the vapour 
But the luminescence of the stdkl bodies often difien from that 
in the liquid stale. Solid anthracene shows green, gaseous 
anthracene Uue Inmmescence.— A vibration gahranometer, by 
If Rubens. Thu instrument somewhat resembles Wien's opticai 
telephone, and i» uaed for measuring the intensity of alternating 
currents. It consub of a soft iron armature attached to a 
stretched wire This executes toruonal vibrations which are tuned 
10 the period of the alternating current The latter traverses 
four electromagneU raimed round the armature, and when the 
peiiodk are identical tre armature executes strong torsional 
vibrations whose amplitude is measured I7 the width of a slrt as 
seen reflected in a mirror attached to the snre Thu arrange 
ment u much more sensitive than the efectrodynamometer — 
Theory of the broadening of spectrum Unco, I7 B. Gahtrin. 
The molecular theory Is superior to thoee basri upon Doppler’s 
iwindple, upon Kirchhoff’s law, or upon dampfaig It admits 
of a development based upon the electnmugiietlc uieoiy, chat of 
moteeular resonators. The braadening u a consequence of the 
forced vibrations produced by the coHlsiou of mofeculee. The 
want eS symmetry of the btoadenfaiig, and the influence of 
tempentuie and premure are immediate Cootequences of the 
esd ec ula r theory ae developed by the author. 

Thb numben «i the TaurHol »f Btttun fiw Auguat-October 
contain eevmal articlea of interest to descriptive boonists. 
Mr, B. G. Baker concludes his revision of the African speciee 
of ErUttma, and Mr A. B. Rendle hit daeetiption ot Mr 
Scott EUlot^e tropical African orchids, Indnding a larn 
numtier of new qrades , Mr O Pr^ oo^nna Ms aceount a 
the genne Argtmttt*, Mr E A L. Hullem eontributee a 
list ^ Miulne Algfe new to Btheint and Mr, Arthur Bennett 
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some notes on British Characesr —There are Mogn^ical 
notices of the hue Frofe. W. C Williamson and C C 
Babington, srith a portrait of the latter 
BAL JtUct St, Sitmtl BaL, vM i , iSpG No. S.-Someob. 
servatnms made on Vesuvius on June at. lopS, by M Baiattn. 
— Vesuvian notes (Jonuara-June 1894), by G Merwi.— Hydro- 
thermal oboervadons at Flnmecaldo from January to April 1895. 
by C. Gumnti.— Notices of Italian earthquake April 1895. 
A valoaUe record of the observationi of the first after-shocks of 
the Laibach earthquake of April 14 from a large number of 
Italian stations. 


SOCIRTIBS AND ACADEMIES 

London 


exhibited, on behalf of Mr Bradley, of Birmingham, the 
spodroens of Diptera attacked by a fui^x cd the genus 
Ett/ms, of whiM sn account had recently appeared in the 
EM^mtUgitft Mntikfy Mapattte —Mr H Tuiwlcy exhibited 
spcelroens of Lebtphtra vtntata from the nmghbouihood of 
Birmingham Specimens of the green dark ibnn were shown 
ID their natural positions on the bark, and specimens of the 

r llow form were shown on leaves on which they rested —Mr 
W Tutt exhibited cases formed \ty a lepidiqiterous insect re- 
ceived from the Argentine Republic, srhich he said he recognised 
as being either identical with, or elotely allied to, TkyrUtptayx 
ttkem^dfermu, which did great damage to many orchara and 
forest trees in North America. Mr Tutl also exhibited a series 


mg two very distinct shades of colour The females also dUfeied 
considerably from the form occumng in the South of Engbuid 
He also exhibited a long senes of Mydnetia hutnt, captured in 
the mooses near Wamngton, and for comparison a senes of 
tfyirvtta faMts, and he read notes on the various specimens 
exhibited. -Dr Intr Midler communicated a paper entitled 
"Contnbutions towards the history of a new form of larv* of 
Psychodidse (Diptera), from BrartI * —Baron Often-Sackencom 
mnnicated a paper, uipplemenial to the preceding one, entitled 
“ Remarks on the homologies and dlflferaices between the first 
stages of I’ericoma and tnokc nf the new Brazilian species.” — 
The Rev A F Eaton also contnbuted some supplementaiy 
notes to Dr Fntx Miiller’s paper — Ixird Walsin^m, F R.b , 
read a paper entitled “ New Species of North \merican Tortri 
eidm.” In tins paper twenty nine species were dealt svith, of 
which twen^ su were descrflied as new, from Florida, Cob 
fornu, N Carolina, Anzona, and Coloiiulo The papm also 
included certain corrections nude I7 the author in the nomen- 
clature of genera 

Academy of Bcicncea, October 7 — M Janssen in the 
chair — On an ascension to the summit of Mont Blanc, and on 
the vrork earned out dunng the summer of 1895 on the “massif’' 
of this mountain, by M J Janssen The ascent is described, 
togetiwr untb an account of the doad phenomena observed 
during a day in the higher regions. Passiiqi; on to dcKribe the 
o 33m telescope about to be erweted at the observatory, it is re- 
marked that the parts, now ail aieemMed at the summit, will be 
mounted as a polsT sulerostat Ao’fim mirror is to be mounted 
with the telescope. The observer will control all movements 
frmn a chamber of observation, wMeh will be heated as 
may be required. As the ii^rament could nob be taken 
down and remounted, it was bodily moved on to a new base 
formed of stimy plates froien on to the ice, and its pendulum 
then beat as regularly as at Paris. Obtenratfooswith a Dnboicq 
two-pnsm spectToscope in this very dry atogaphere fiuled to 
show any rays of aqueous ongm in the solar Ught The obser 
vatory has sufibreo a slight downward settlrag towards Cha 
saounix t thto took dace in 1893 and 1894, and tiie move 
ment b now insignincant (See Our Astronomical Column ) 


form of gn^te CailUte, iron from Toluca-Xiqolpfleo, 
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. . * through a maumum at 30 per cent , and then 

rapidly diminkhet.— On a carbide of gludnum, bv M 
r Lebean. Pure crystalliaed glocinuin carbide hw been 
prapared at the high temperature of the eleetiK furnace. 
The propertiet of thk carUde more particularly Itt leactioa 


wim^des,byM KaotdVareL A thermacbemicBt paper deal 
ing with lodocyanfdes. ludoeyanidca in aolutica yield the taopur 
pnmte reacuon on addition of potaaaium picrate at 30* C and turn 
red Utmuipaperblue. Theae nlta moat then be of the type HgCy*. 
MCyi Hgl„ and not like thechlorocyajudea MCVallgCyr The 
trandurmatKin of the lyitem aMgCy, + into K^y, + 
MCy^ + Hgl, absorbs on the average - 9 3 Od in solution, a 
quantity surpassed by the heat of fomiatian of UgCyrMCy,. + 
laaCai I with that Mils union with yellow Hgl| giving b a 3^ 
— On the doulde decompositions of meRury cyanide and salts of 
alkaline and alkabne earthy metals, Joy M Raoul VareL— Action 
of air on grape must and on wine, by M \ Martlnand ~ Deep 
dietigingi made on the Caudan coast in the Oulf of (tascony 
dntmg August 1895, by M K Koehler Much material, which 
has not yet been thwoOghly examined, was obtained from («) 
depths of 300 to 600 metres, illustratine the change from littoral 
to proibund faunas i (d) eorallwenous depths on the abrupt cliff 
running parallel to the French coast , (r) the bottom of the 


Nkw South Waiks 

Unnesm Society, August a8 — Mr Cecil W' Darley in the 
chair —On the homology of the palatine process of the mala 
roalisn premaxillary, by R Broom —Botanical notes from the 
Technological Museum, bydney No iv , by J H Maiden and 
R T Baker —The Silurian Trilobites of New South Wales, with 
reference to those of other parts of Australia Part lu Ptunt- 
pida, hy R Ptheridge and John Mitchell This important 
family is represented in the Silucun rocks of Australia by five 
species of /weroAr, and one of AfcamMwrra , of these font arc 
described as new The Tasmanian forms atr at present on 
detcrlbed 
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THE METALLURGY OF IRON 
The Metallurgy of Iron and Steel By ThomM Turner, 
Aswaate of the Royal bchool of Mine*. VoL 1 “The 
Metallurgy of Iron.” (London Charlea Gnfiin and 
Co , Limited, 1895 } 

T his » the third volume of a valuable senea of 
treatises on metallurgy, written by Associates of the 
Royal School of Mines, under the able editorship of 
Prof RobertS'Austcn It occupies an intermediate position 
between a text book and an exhaustive treatise, and is 
intended not only for the use of the student, but also of 
persons who are connected with the manufacture of iron 
and steel, and who, therefore, may be assumed to have 
already some knowledge of the subjects discussed 

The attempt made by the author to compress within 
the space of 367 pages a useful account of this vast 
subject — the metallurgy of iron has been satisfactorily 
accomphshed , and although in some of the chapters the 
condensation is perhaps unduly great, yet this fault is 
minimised by the numerous references, which abound in 
the text, to original papers where foil details may be found 
In preparing these reference% the author appears to have 
made a painstaking research into the literature of the 
entire subject, and this, together with his practical 
knowledge of its chief branches, has resulted in the pro- 
ducuon of a valuable treatise, which covers the srhole field 
of the metallurgy of non more completely than any other 
book in our language. As a standard of reference for 
detailed information, the Journal of the Iron and Steel 
Institute has been wisely chosen, as in it all advances in 
the metallurgy of the metal are recorded, had the more 
important are dealt with by specialists of note , it is, 
besides, easily accessible 

The volume begins with a patiently compiled summary 
of the history of iron, in which the ongm and develop- 
ment of the metallurgical processes for the production 
and purification of the metal, and of the furnaces and 
appliances used, are clearly traced from the earliest times 
up to the present day 

condensed risumi of the nature, composition and 
characteristics of the chief iron ores, and of the modes 
•of prepanng them for smelting, follows in chapters iv 
and V In a future edition the latter chapter might be 
extended with advantage, for, although no important 
methods are omitted, the descnptiohs of some are very 
brief 

The next five chapters (vf , vii , viii, ix. and «.) deal 
respectively with the blast furnace, the blast, the re 
actions which occur in smelting,' the fuels used, and 
slags and fluxea The general arrangement of a blast 
furnace plant is illustrated by sketch plans of a modem 
Cleveland and Amencan (Edgar Thomson) works, and | 
under *' Construebon of the Blast Furnace” a typical j 
furnace of each of these works is selected fbr detailed 
description. The marked differences which are found in j 
the internal lines and dimensions of the fomaces of the 
two countries, and in their practical are com- 

pared, and the tnasras which hswe* been advanced fn 
favour of each are clearly suted and discussed , alt of 
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which tend to demonstrate that diere can be no universal 
standard form, site, or method of workup for a Uast 
furnace There are, however, undoubtedly some points 
m Amencan practice which might be adopted with 
advantage in this country 

The diagram given on p. 137, illustrating the apphea- 
tion of the recording pyrometer, as devised by Prof 
Roberts-Austen, for the measurement of the temperature 
of the hot blast, is instructive, and shows conclusively 
the value of this instrament to the blast fomace manager 

The reactions which take place in the blast furnace, 
and the conditions which regulate the consumption of 
foci, are very fully considered Here the editor has 
allowed the author to state his own View of the theory 
of reduction, probably because it is evidently a “ theory ” 
It differs from that which Prof Roberts-Austen is known 
to teach in his lectures at the Royal School of Mines. 
In chapters xi and xii the “Properties of Cast Iron* 
and “ !■ oundry Practice ” are discussed with a thorough 
knowledge of the subjects, both chapters being foil of 
important matter The effects of the presence of other 
elements, especially of silicon, on the physical characters 
of cast iron, are ably and comprehensively set forth, and 
experimental data of much value to the practical founder 
are given in demonstration of the relations which exist 
between the chemical composibon of the metal and its 
fitness for spec lal purposes. The necessity for a know- 
ledge also of the relations between its hardness and 
strength is wisely insisted on, as, when these arc fully 
grasped, the iron founder requires only the information 
how to harden or soften his metal at will by the use of 
silicon or other agents, to produce castings in which 
the crushing, transverse and tensde strength, or othe 
characters, shall predominate as desired These chapters 
deserve the carefol study not only of the student, but 
also of the practical man, if he wishes to work intelli- 
gently, and M) avoid the uncertain results which follow 
the “rule-of thumb” methods still too often practised 
in our foundries. In no other text-book are the subjects 
of these chapters so lucidly and completely treated. 

A description of the methods for the “ Direct Produc- 
tion” of wrought iron — the subject of numerous modOrn 
patents, and of probably more Wures — follows , and the 
three next chapters (xu , xv and xvi ) deal with the 
“Indirect Production” of the metaL Of these, the 
chapter devoted to “Puddling” is one of the best in 
the book The account of the process and its various 
modifications it contains is worthy of high commenda- 
tion The conase descriptions and explanations which 
are given, many of which are based on the author’s . 
personal experience and investigations, and the useful 
imicticaJ'Buggestions which abound regarding the rela 
live economy and extent of purification resulting from 
modifications m the method of conducting the process, 
cannot foil to be of great value to all iron-workers 

The corrosion of iron, a subject of not a little im- 
portance* when we consider the disastrous results which 
may arise from the oxidation of a boiler-plate, a girder, 
a rivet, or a wire rope, is reserved for the last chapter 
of the book. The conditions antler which this chs^e 
occurs, the methods which are adopted for preventing 
or reurding it, and the experimental data on srtltclh these 
jore founded are carefully summarised here. ‘ 


D D 
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The book, however, is too good to be dismissed with 
commendatioQ alone, and it would be unfiur to lU author 
and readers if we omitted to mdicate one or two points in 
which Its value may be increased in a future edition, 
which will doubtless be soon required *1 he lUustrattcms 
are a weak feature of the book several are unsatis- 
ftctoiy, bemg either rough in execution u anting in detail, 
or too small in sixe and a few can serve no useful pur 
pose We are sure the student would be grateful for the 
improvement of some the omission of others, and the 
subsutuuon for them of working drawings, not diagrams 
We trust the author will bear this in mind in the prepara 
lion of his companion \ olume on steel 

Ihe other &ulU aie feu and'of a minor character 
They are chief!) those of excessive condensation in the 
sections dealmg with the blast furnace fhese sections 
might be usefully expanded by the insertion of additional 
details respecting the actual erection of a furnace , also 
of an example of actual working similar to the excellent 
risumi given of thr process of puddling 
The book, howevei is in excellent one, thoroughly up 
to date, and a welcome addition to modem metallurgical 
literature We can confidently recommend it to metal 
luigical students and all concerned with the manufiicture 
and use of iron W Gowt AMD 

FHF UhF 01 RENNELL 
Mijor James Resmell imd the Rut of Moeltrn Ettgluk 
Geography By Clements R Markham, C B , h R S 
(The Century Science Senes ) (London Cassell and 
Co, 1895 ) 

' T AMES Rt N NCII u is the greitest geographer that 
j Great Brit tin his yet produced This, the first 
sentence of the prefice, is the text of the biography 
The authority of the President of the Royal Geographi 
cal Society, himself the le iding geographer of the day in 
this country, nuy be accepted as sufficient evidence of 
Rennells preeminence Ihe nime* would perhaps not 
suggest Itself to one who had a less thorough know 
ledge of the nse of modem English geography for until 
the publication of this little volume, Rennell was with 
out any more pretentious memorial than an obituary 
nouce or a paragraph in a biographical dictionary Mr 
Markham wntes with an enthusiastic singleness of aim , 
intent on illustrating his theme, be has perhaps on one or 
two occasions failed to criticise his own conclusions very 
severely before acceptmg them Possibly he may 
unconsciously have applied the method post hoc ergo 
propter hoc m connecting all Bntish progress in geography 
dunng the last fifty years with a name which cannot be 
said to be familiar even amongst professed geognidiers 
Indeed we beheve that this happily timed biQgr^ihy will 
make Rennell s example more flmtfiil in resulu ui the next 
few years thin it his been dunng the sixty five which 
have elapsed since the death of the great geagrapher 
rhe time IS appropriate for the recent meeung of the 
International Geographical Congress in London has 
brought into pubhc notice the supenonty of other nations 
in the organised study of geography as a branch of 
science defimte and disUnct from others, capaUe 
being Mkivatad by research and of being apphed to 
Rnmberlau practical purposes 
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Mr Markham repudiates the suggestion that Major 
Rennell was an “arm diaur geograplm” , but we are not 
sure that this somewhat hackneyed term is necessarily 
one of reproach Rennell was greatest as a student and 
a cntic, and by the practical experience of his earlier life 
he fitted hims^ to ypeak ex caihtdrA on questmos, where 
msight and judgment were required to mterpret, even to 
the travellers themselves, the foil meanmg and importance 
of their journeys A professor’s chair would have been 
his true place 

The greatness of Major Rennell may best be under 
stood by a glance at the milqiosu of his life He was 
bom in 1742, at Chudleigh, in Devon, and at the age of 
fourteen he joined the Navy, where he saw some service 
and learned to survey In 1760 he went out to India as a 
midshipman , but after three years' hard wmrk, largely oc 
cupied in surveymg m the Indian Ocean, he left the Navy, 
jomed the East India Company’s service, and received 
»he command of a ship As if by a stroke of magic be 
was nominated Surveyor General of Bengal and garetted 
an ensign in the Bengal Engineers in 1764, when only 
twenty one years of age In this new and congenial 
sphere he worked devotedly for thirteen years, personally 
surveying the most unhealthy port of India with inch 
success that in 1779 be published the “Bengal Atlas 
containing the first authentic maps of the province He 
left India in 1777, and, settling in London devoted 
himself to rnticil geographical studies His firs, purely 
geographical work was a “ Memoir to the Map of Hin 
dostan and the map itself In 1781 he became a Fellow 
of the Ro)il Society, and subsequently he communicated 
two papcis to the Phtlosophscal fswuattiosu Although 
Ignorant of the classical languages he studied the works 
of the Greek geographers in translations ind so produced 
bis famous Geography of Herodotus and “Com 
parative Geography of Western Asia Then turnmg to 
the burning question of his time in geography, the 
penetration of Africa, he pieced together the information 
brought home by Ledyard, Homemann, Mungo Park, 
and other exploreis sent out by the African Association 
Here the results of subsequent discovery did not always 
confirm the provisional conclusions he arrived at from a 
critical study of the dau at his disposal, but his con 
troversies is to the course of the Niger interest the 
world no moie 

Mr Markham considers that Rennell was ‘ the founder 
of another branch of the science of geography, which 
has since been called oceanography yet we fi^ in Dr 
Murray’s compendious history of oceanography in the 
summary of the Kientific results of the Challestger 
Expedition, a much more ancient lineage for that branch 
of science, and in the record of its development Rennell s 
name is not even mentioned He certainly succeeded in 
callmg attention to the unportance of ocean currents, and 
made many shrewd obeerorations os to their ongm, pre 
paring the way for the wider generalisations of Maury 
He strongly held the theory that ocean currents are 
pnmanly due to the prevoilmg winds , and it is mterest 
mg to notice that the particular current issuing from the 
Bay of Biscay, to which his own name is attachwl, should 
onfy last year have been shown by Hautreux to have no 
permanent place, but to vary m ftirce and direction with 
the changes of the wind. 
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It woald be imposwble to notice the aumeroue 
by which M^jor Rennell imprewed the learned world of 
his tune. With Sir Joaqih Banks and other friends, he 
formed a sort of social arcle for travellers and saenhfic 
men, which led to the formation of the Raleigh Club in 
1827, and may be said to have formed the nucleus of 
the Royal Geographical Society established three years 
later 

Reimell’s tramtng was purely a practical one m the 
hard work which gave him a mastery of the techni 
calities of surveying and map construction Knowing 
the actual forms of sea and land at first hand, able him 
self to delineate them with exceptional skill, he could 
not make the mistakes which beset the merely theoretical 
student This is still the one way to become a practical 
geographer, only in the present day a working knowledge 
of geology must be added to proficiency in the arts of 
observation and measurement On such a foundation, so 
gamed, theoretical instruction may profitably be super 
imposed Mere lectures on theoretical geography, iso 
lated lessons in the use of instruments, do not suflice to 
make a man a geographer, any more than lectures on 
theoretical chemistry and a few repetitions of the routine 
of simple analysis will make a man a chemist If British 
geographers are to catch up and keep pace with those of 
the continent, they must receive systematic training in 
their student days, and take up geography as a serious 
study, as one takes up any other science For, alas, the 
good old days are gone, and there u no Warren Hastings 
on the threshold of the twentieth century to confer 
^nsions of ;£6oo at the age of thirty five on the would 
be Kennells of to day I As geological students have 
to follow other methods than those of Murchison, so 
present day geographers cannot take Rennell too literally 
as their model , and Mr Markham plainly states that he 
looks to the labours of the University lecturers m geo 
graphy to maintain the succession of Bntish geographers 
If tius IS to take place, theie must be fresh organisation 
and encouragement of pure geographical research on the 
part of the Universities Much progress is improbable 
as long as the antithesis between “geography ’ ind 
“ science ’’ is a possible figure of speech It is not so in 
Germany Hui.H Robert Mili 

COUNTER IRRITA TION 
Tk* Theory and Practice of Counter Imtation By H 
Cameron Gillies, M D (London Macmillan and 
Co, 1895) 

D r gillies has selected a subject nch m literature 
but poor m experiment, and has treated it entirely 
from the literary as opposed to the experimental side 
The first part of the book is devoted to a rtmm/ of the 
literature of counter imtation, and i nfl a mm ation, which 
Dr Gillies rightly considers he must not only quote, but 
criticise Some of his cnticisms we do not understand, 
some are entirely superfluous. Dr Gilhes taking up much 
space in demohshmg theories which m the present day 
nobody could possibly bcheve in, some— and two of 
these we shall consider — show a want of saentific under- 
standing 

On page 73, our attention is drawn to a paper by Dr 
Holbi, published in the St Bartholoaew^ Hospital 
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Reportsibr 1874 Dr Hollis showed that vesication could 
be produced in the AcUme by the local iqipQcation of 
liquor ammonias The importance of these researches 
consisted in the fimt that they demonstrated that the 
living cell Itself using this term in its general sense, was 
capable of reacting to an imtant It is to work done 
exactly on these hues by MctschnikofiT^ that we owe the 
modem theory of Ph^ocytosis. The physiology, the 
pharmacology, and the chemistry of the cell are presum- 
ably to Dr Gillies, as “ provoking ’ as he admits Dr Hollis* 
monograph to be The second claw, of experiments per 
formed by Dr Holhs demonstrated that load reaction to 
imtants took place in the exased tail of a newt, thus 
showing that this local reaction was independent of the 
general circulation Dr (iillies objects to “all such ex- 
periments, not only upon moral and humane grounds, but 
on the ground also that we have not been able to make 
sure thit any good has come by them ” “ The tail is 
either dead or living, if livmg the result only shows that it 
IS a livmg result , if dead we ore not as physicians c(hi- 
cemed with the chemistry id the action ** 

On page 78, our author considers on article by Di^ 
Lauder Brunton m the bt Bartholomew’s (not t^ St. 
George s) Hospital Repoits for 1875 Dr Gilhcs differs 
from the author upon two points h irst, he (Dr Gillies) 
denies that inflammation can occur independently of 
congestion One would have thought that this had been 
setded by Hollis The discrepancy is explamed when 
one finds, after a page’s reiding, what Dr Gillies means 
by congestion — “an acceleration of the processes of 
nutrition ’ When arguing with a physiologist it is as 
well to adopt the usual physiological terminology The 
second point of difference is Brunton’s dictum that 
“pain in an inflimed part is probably due to distension 
of the vessels and pressure on the nerves ’ ‘ The cha- 
lactenstie pains of neuralgia so called,” says Dr Gillies 
“ are not easily if at all referable to the pressure from 
active rongestum ’ Is a nerve which is the seat of 
neuralgia an inflamed pan ’ 

Dr Gillies evidentljl believes that “ he alone destroys 
who rebuilds,” so we are not left merely amongst tte 
rums of other theones, but are provided with a “ new * 
one “Whatever good comes by the use of counters 
imtants is because, by their imtant effects, they stimu- 
late the activity of the tissues of the part to which they 
are applied and accelerate the blood supply thereto, so 
increasing nutntion or repair, as the need may be” 
This IS the only new theory which we have been able 
to extract finm chapter vii What about the remote 
effects of counter imtants f If Dr Gillies is convmced 
that whether dircedy or remotely counter irritants act 
beneficially only when they direedy, or reflexly, mciease 
the blood supply, that is at least a coherent theory , 
we dunk it quite probable that imtation of a given skin 
area by a blister or otherwise can give nse to reflex dila- 
tation of the oorrespoading vascular area Bradford* 
actually observed dilatation of the vessels of the kidney 
upon stimulating the central ends of the posterior roots 
of the so-called renal area, whereas stimulation of the 
central end of an intorcostal nerve always caused con- 
traction Dilatetion of the vessels of the splanchmc 
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am hai been observed upon stimulation of the central 
end of the scmtic nerve during chloral* and pyndin* 
poisoning, showing the influence exerted by the condition 
of the centre at the tune dt peripheral stimulation 
Of the second, the so called “ practical ” part of the 
book, we have little to say ( rom what we have read, 
we regard Dr Gillies practice ns no sounder than his 
theories The repnnt with which he provides us of 
Dr Davies’ original communication on blistenng in acute 
rheumatism, and the controversy thereon, is the most 
interesting part of the book We should like to know 
who It IS who believes that the " serum” is "^tAunAuitty 
charged with lactic acid ’ in acute rheumatism , and, 
supposing It was, how much one is likely to get from 
the serum, say, of half a dozen blisters ^ (p 88 ) To 
sum up our remarks, we do not consider the book of 
value either to physicians or physiologists The frets 
It contains are not new, and the theories do not justify 
their existence, since they fail to fulfil the conditions 
which should be demanded of all hypotheses, viz to 
indicate lines of research which shall oficr a reasonable 
hope of increasing our knowledge One merit which it 
possesses, is that it may draw attention to some valuable 
pieces of work which might perhaps otherwise have been 
disregarded F W T 


A NEW Dtp ARTURE IN GLOMhIRY 


IHe Gmnd^thlde d«r ebenen Ge&metne By Dr V 
Eberhard, Professor at the University of Kttnigsbetg i P 
Bd 1 8vo xlviii +303 pp Five plates (Leipzig 
Teubner, 1895 ) 

T he history of Analytical Geometry affords a curious 
subject of study to the thoughtful mathematician 
It would seem that equauons between coordinates were 
first used to express spatial relations discovered by 
intuitional processes, and the equations were combined 
algebraically to discover other implied spatial relations 
(or this purpose it was necessary to interpret in 
geometrical terms equations arnved at by algebraic 
processes from geometneal data, and the ^ility thus 
acquired led men to seek for similar interpretations of 
equations set down without reference to geometneal 1 
conditions Hence it happens that modern developments 
of Analytical Geometry appear rather to present 
algebraic facts in geometneal language than to deduce 
results that can be apprehended by intuition from data 
of intuition Such a notion as that of a cubic surfoce, 
for instance, would seem to be essentially analytical, and 
although It has been proved possible to arrange a 
geometneal construction for an algebraic curve whose 
equation is given, yet the construction arnved at is so 
artifiaal that intuition fails to grasp by its aid the 
necessary form of the curve Looking at the sul^ct m | 
this way, it seems hardly too much to say that the algebra ; 
which was designed to be the servant of the geometer | 
has becoase his master 

Some such reflections as these form the startmg point I 
of Dr Eltazhard s work The volume under notice is to I 
be the flrgt of a senes, and in his long preface* he sets | 




forth his aim and method Here, after tracing the ongm 
in expenence of simple geometneal notions such as thosn 
of the straight line and the plane, he divides curves and 
surfaces into two classes, the regular (gesetzmdssig) and 
the fortuitous (zufklligX and proceeds to inquire after 
intuitional entena available for distinguishing between 
them He defines a regular locus as one m which a 
relation that can be apprehended by mtuition coimects 
a vanable point of the locus with a finite number of 
points fixed in it The kind of relauon which he admits 
IS capable of being apprehended by intuition is 
essentially topographical This will be elucidated by 
considenng foe example he gives Let a system of 
points be taken, and let planes be drawn through them 
three by three These planes will in general intersect in 
other points besides those of the onginal system Let 
planes be now drawn through foe points of the extended 
system three by three These planes will again intersect in 
some new points, and the process can be continued Let 
foe process be arrested at any stage, and suppose a set 
of four points of the extended system lie in one plane If 
one of the pomts of the original system were slightly dis 
placed these four points would generally cease to lie 
in one plane, but if foe particular point of the original 
system were displaced on a certain surfocc the four points 
would remain in a plane This property constitutes a 
definition of the surface available for intuitional geometry 
It will be seen from the example that the method rests 
upon the topographical relations of systems of points 
1 he description of these relations for a given system 
can be earned out systematically, and the process coh* 
sists in the use of two related notions The first is foe 
notion of ** charactenstics,’ and the second is the notion 
of foe " index of a point m a plane system If three 
points out of four are taken in a definite order, the tnangle 
formed by them is desenbed in foe positive or negative 
sense by in observer on foe same side of their plane as 
foe fourth point The sense of descnption of foe tnangle 
formed by three pomts in a definite oi^er for an observer 
on a definite side of their plane is the charactenstic of 
the three The index of a point m a plane system is the 
order in which a line turning about t^t point meets the 
other points of the system. A statement of the indices 
simplifies the problem of stating the charactenstics 
liie bulk of the present \olume is taken up with 
theorems concerning the charactenstics and index* 
systems of groups of points m a plane, and they are fully 
exemplified in the cases of groups of four, five, and six 
points In an investigation of so novel a character we 
find, as we might expect, onginal methods of workmg 
and difficult arguments The want of figures m illustra 
tion of foe earlier chapters, and some of the notations 
employed, combine with foe nature of the subject to 
render the book difficult to read 
The endeavour to make the geometry of curves and 
suifoces of high degrees more mtuitme is laudable, a new 
classification of loci founded on geometnc rafoer than 
algebraic pnnciples is also a worthy object of research, 
and the idea of grounding such a dusification m topo 
graphical arcumstances is ingemous , but a final judgment 
as to Dr Eberhard’s success in these directions can only 
be pronounced after his complete work has been gtvmi to 
the world A. E H h. 
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OUR BOOK SHELF 

Handbook of Gratsts, ireatitw of tkttr hiructurt, 
Clast^ficaitoH, GtograpktcfU Dtstnbut$OH, and Usts, 
aUo atseniuu tkt Bntuh Sptcus and their Habitats 
By WtUtam Hutchinstm Svo Pp 93, 40 woodcuU 
(^London Swm Sonnensohein and Co New Yoric 
Macmillan and Co, 1895 ) 

This m a cheap popular work, adapted for the ube of 
elemmttary etudenta There is nothing that covers the 
same field in existence already, and it fulfils its puipose 
excellently well It would have been better to mtve 
called It “An Introduction to the Study of the British 
fitasses," as it only deals in detail with die Bntish species, 
which are not more than one thirtieth of the total number 
of grasses that are known in the whole world The 
short introduction explains how easily a collection of 
dned grasses can be made The first chapter, called 
“Structure,’ gives all the different or^pns in detail, 
showing what is the general plan on which grasses are 
organist, and explaining the general and special terms 
which are used in desenbing the genera and species In 
the seopd chapter, which is the longest m the book, 
the hundred and odd Bnti&h sperms are clashified 
accordmg to their localities and desc ribed in detail, most 
of the common kinds being illustrated by small woodcuts, 
with dissections The third chapter is devoted to 
classification, in which Bentham ana Hooker s ‘ Genera 
Plantamm is followed The Bntish genera are 
desenbed in detail, and the characters of the thirteen 
tnbes there adopted, scveiol of which are not represented 
in Bntain, are given The rest of the book is occupied 
by 1 readnble account of the geographical distnbution of 
the grasses, especially of the eeieals, and an account of 
their vanous uses for food, and in other ways Oramtmte 
IS one of the most universally distributed of all the 
natural oiders of plants, md, in point of the number of 
speaes, is only exceeds by five other natunl order, 
Comfostfa, Let^umtnosa, Orchtdea, Melastomacea, and 
Rubtaeeee Between three and four thousand species of 
grasses are known and they are classified under three 
hundred gcnen Ihe little book is well written md 
trustworthy, md no doubt will secure a good arculation 

Rural Wifer Supply By Allan Greenwell, AMICE 
and M T Curry, AMICE Pp 310 (I ondon 
Crosby Lockwood and Son, 1895 ) 

In this volume we have an elementary work on water 
engineermg, contaimng *1 sufficient account of the 
pi maples and lonstruetion of waterworks to be of real 
use to engineers, and forming at the same time a good 
introduction to more elaborate treatises The volume is 
based upon a senes of articles which appeared m the 
Builder last year, and it contains valuable information 
upon all matters connected with water supply It is, 
indeed, what its secondary title represents it to be, 
namely, “a practical handbook on the supply of water 
and construction of waterworks for small countiy 
distnets ” The book is full of details on points which 
are continually before waterworks engineers , and though 
these details are mostly rules and formula, which have to 
be accepted without being understood, they will be of 
.great assistance in planning schemes of water supply 
and m carrying out the works 

Climbing in the Bntish Isles II Wales and Ireland 
Wales By W P Haskett Smith Ireland By 
H C Mart Pp 197 (London Longmans, Green, 
and Co, 189s ) 

CUSIBBRS wiH find this httle podeet book an invaluable 
guide to instructive scrambles m Wales and Ireland, 
Mt die large number of fotal acadegts recorded in its* 
pages IS hardly calculated to fpMt other readers the 
mountaineering fever On the first two puges of the j 
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book, three fiital Bdls and one severe acadent are noted, 
and the tale of deaths is sustained throughout the book 
To those who are filled with the desire to climb, this 
spice of danger only gives zest to the recreation , and 
the fact that several lives have been lost m attempts to 
scale a certain rock, is a sufficient reason for many 
Lnghshmen to tackle that rock and endeavour to scale 
It In the book under notice, all the essential mfbrma* 
tion about climbs m Wales and Ireland is given, with 
thirty one illustrations (by Mr Ellis Carr) and pine plans 
By means of it, the would be climber will be able to 
select his hills and peaks without difficulty, and with its 
assistance he may do in these islands hill climbmg which 
will form no mean nart of a real moimtamecrmg educa 
tion Ihe book is pnmarily mtended for those who 
climb for climbing s sake, hence little attention is paid 
to the geological interest of the rocks and hills desenbed 


LETTERS TO THE EDITOR 
[The BAter dess net keld himself rtsienstble fir eputtem e» 
pressed by his cerrespendents Neither cast he tmdttiaht 
te retium, er te terrespend with the wnters af, refected 
mannscripti intended for this er any ether part tf Natuiuc 
He netue is taken ef enenymeus eemmuneeat^ ] 

The Peedmg Oround of the Hemng 
In hts presidential address lo Section D of the Bntish Assoa 
ation at Ipswich, 1 rof Herdman says — 

1 rubably no group of animals in the sea u of so much im 
jMitance from the iximt of view of food axthtCopepoda They 
form a great port of tht food of whales, and of hemngs and many 
other useful fish both in the adult and in the larml state, as 
well as of innumerable other animals, large and small Con 
sequently I base inquired somewhat canfiilE mto their du> 
tnbution in the sea with the aiuxtance of Prof Brady, Mr 
Scott and Mr Thompson These expmenced collectoiv all 
agree that Copepoda art most aliundant, both as to species and 
mdividuols clnee round the shore, amongst seaweeds, or m 
shallow water in the I aminansn zone over a weedy bottom 
IndiTidu-ds an sjmttimes extremely abundant on tne surfium 
of the sta amongst the plankton, or in sboie pools near hi^ 
water where amongst Fnttramerpha, the UatpocUcidte swarm 
in immenw profusion , but fer a gathering neb m individuals, 
speaes and genera the experienced coUictor goes to the shallow 
waters of the Lanunanan zone In orto to come to as 

correct a conclusion as potsiblt on the matter, I have consulted 
several other naturalists in regard to the smaller groups at 
more ir less fret swimming Crustacea, such as Copepoda and 
Ostrocoda which I thought might possibly be m cowndenble 
numbers over the mud I have asked three srell known 
speciolutson such Crustaceans— vir , Prof G S Brady, P R b , 
Mr Thomas Scott, F L b and Mr I C 'niompson, F L S 
—and they xll agree in stating that, although mteresUng and 
peculiar the Co^poda and Ostraooda firom the deep mud are 
not abundant either in spttits or m individuals In answer to 
the questior which of the three regions, (i) the httoial zone, 
(a) from low water to ao fathoms, and (3) from so fathoms 
onsrards, is richest m small free swimming, but bottom haunt. 
mg, Crustacea, they all replied the middle regioa from o to ao 
fathoms, which » the Laininanan zone and the upper edge of 
the Coralline [Mr T Scott] telli me that oz the result of 
bis expenenre in Loch Pyne, where a great part of the kxdi n 
deep, the ncheet fiuina is always where bulks occur, comu^j; up 
to about ao fiitboms, and having the bottom funned of saiM, 
gravel, and shells. The fiuina 00 and over sudi bonks, which 
oiemthe Cotallmesoiie,is much richer than on the deeper mud 
around them On an ordinary shehmig shore on the west coast 
of Sootlond, Mr Scott, who has had g^ expenence m collect 
MXjjl^coMnders that the nehest fimna is usually at about ao 

It seems to me that thcae three speoalMts, or expenenced 
coUecton, have not given Prof HerdsMn any inlbrmatiaa as to 
Whether free swimming Cnistacea, such as Copepoda, ate fonad 
m cooskletafale nnmben over the mud or not, as maintained fay 
Dr Murray m his eoochiding itmatks in the Snmmary volumes 
of the ChaUenger Report, and I propose to answer the 
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Hredgins 1 _ . 

w captwi of Dr Momy’s yacht Mubua, and my expetMocc 
<Io«a not cowcHle with that of Mcwr* Brady, Scott, Thompaon, 
and Herdmao hor iiutance, m Lodi 1 rae I hare alwaya been 
able at any time of the year to edlect m half an hour enormona 
numbeia at Euthtrim, CalanMt, and Nychpkatttt over the arod 
in deptba of about 70 huhoms or neater Any peraon can aee 
at the Millport Biological Station bottlea filled with tbeae 
CmataceanatakuimannglehauL ‘nie vtomacha of the hemiiga 
ate frequently crammed with theae Cruataceana, and the hemnga 
certainly never ^ thia fond about the Laminanan rone, aa 
angnated in Prof Herdman’s addreaa 
iKr David Robertson who la one of the beat known collectora 
in the country, pomted out years ago that the Lorh Fyne 
hemnga got theu food m the deep water, and attributed their 
fine quality to thia fact Dr Kobertaon authonaea me to aay 
that, thou^ there may be. more apeaes of Copepoda m the 
Laminarian rone than in the deep water, atill the number of 
individuaU la very much greater in the deep water over the mud, 
aa la concluaiiely prosed oy the Mtduta t work 
Pre^t methodh must, of courae be used for 1 know of at 
leaat one inatance in which a gentleman of conaideraMe 
scienbfii repute svaa piepaied to aay that the free awimming 
Cruataceana osir the mud had completely left 1 och Fyne , he 
communicated hw opinion to Dr Murray, with the lewt that 
the Medusa waa ordered to I och Fyne to mveatigate the matter 
Aa waa expected, the result waa that theae Cruataceana were 
found in aa great profoaion aa on any presnous 

I 


The result of my experience ir 


h Fyne it that the nearer 


will Ix! the iiumuei < f Euth Ha Caikmus, and N^tsphanes 
captured lhase taken hundreds 1 f timea, m 7 o fothoma, m • 
att^e haul bating from twenty minutes to halt an hour, more 
Copepoda than can be collect^ in the I aminanan rone in emht 
or ten dayt 1 base also captured hertings by meana of drift 
neta aunic to the tmttom in di^s of 70 and 80 fathoma, and 
their atomacha weie filled with Cruataceana of the aome Kteciee 
as we captured by the nets )ust oser the mud at these deptha 
As to the deep mud in I och Fyne not producing a nch&una, 
I may state that in the deepest water the trawl could not be kept 
dowm for a longer time than aht ut half an hour , otherwise the 
deck engine and all othei appliances on board would have ftuled 
to famig the net to (hi surface through sheer weight, chiefly of 
organisms There waa generdly a certain percental of mud 
present, but the bog of the net waa generally crammed with 
thoniaiida of AcHtnt which lisc there, along with Petieu 
seftemraduUsH HtpfHyte Paudalm Ci an fait Asadtans and 
many other insertetirates and fiabea 

I have dredged I och 1 yne ayatemalicallv for months, and 
examined Us buna from the littoril roue to the greatest depth 
the specimens collected are iiowr betide me and oil the joumab 
with the notes are in Dr Murray s possession But I think 
enough has been said to show that die greatest abundance of 
Copepoda IS not to lie found in the Laminamn or other shallow 
xonei, but in the deep water oier the mud , also that the deep 
mud does possess a sery rich buna I speak only of the 
abundance of the abnse mentioned oiganiams, with which I am 
wen acquainted I am not a specialist nor a scientific man, but 
I haru Wl a great deal to do with the practical port of the 
inveatigatioas which have ossiated Dr Murray in drawing hia 
COndUBOOS At FNANIIKK Tvrbvm 

Millport, Cumbtae b B October 5 

The Toronto Meeting of the Bfitieh AeeocUtion 
Am efibrt will te mate to hast the meeting of the American 


't^ 


Aseonat io n for the Advancement of Science held at Son Fran 
casM m 1897, to that the membera of the Bntiah Asa 
cross the coattnent, and ymn us there, either before 
own meeting at Toronto, which many of us hope to 

A HggeeSoa of great importance, and deeervuii. 

c onsn i e n ufa o , eeems to me that the AustrabMui Aaeoemdon 
should try to anenge a meeting for the aame year on the FWrfie 
coast of Amence, so thst we may aU join in the meetnig of the 
American Aae q t btfo n at Son Franettco Thw will be the Ant 
meeting of enp of ttese Associations on that const, and hence a 
momento ne oosamoo 


that an mseitwn of this letter in Natcu 
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will find them I have atocady sent a ktter at a venture to dm 
President by hu official dtb, aa I do not know hu name, m care 
of the Poet maater of Mdboume. to be forwarded t bat peHutpe 
the Post master may not know where to sand it. 

I have also written to Mayor Sutro of San Pnuieieoo, ealhng 
hu attentaon to it Wm H Hau 

Brooklyn, October 9 

The Theory of Magnetic Action upon Light 
In the British Association Reports for 1893, Mr Lamxn has 
attempted to show that a satisbctory theory of magnetie action 
upon light can be constmeted by means of a modification of 
Msxirefl s theorv which svas proposed- by Prof Fitzgerald in 
1879 and he allegea with apeoal emphau (see p 349), that 
hu theory furnuhes “a consistent scheme of eqnadona of reflec 
non mid reftaction, withont the necessity of condoning any 


dynamical difficulties m the proeeaa * And on p after 
raising objections against a theoiy ongmally auggeitedby Prof 
Rowland, and afterwards fully develop by myielf, he says - 

“But agar ' ,__j 

the pure ai 
an interface 

To fully dtsiuss the deferts of Larrooi a resuscitation of Fitr 
geraldx theory would occupy loo much apace, and would 
necesaitatc the introduction of a considemble amount of mathe 
matical analysis I shall, therefore, confine myself to pointing 
out that hu theory 11 open to exactly the same otqectioiu as 
my own, vir disfeHhmn^ rf the taniitnHal ornfaueut of eUt&a 
mottv* fo>tt at an tstUrfatt 

One of Lormor a boundary conditums (see p 349) u equivalent 
to the condition that the expression 

r*-' 

obould be continuous Now eiegjVi ^ Q, where Q u one of 
the tangentui components of the K M F at an mterfiuu , also 
in unmagnetised medu C w o Consequentlv, if accented 
letters r«er to the latter medium, the condiUon becomes 
O 4 *C 4 »/«f» - iWt^ftfldt = Q , 
the tmugentuU 

Holyport, Berks October 9 

The Society of Chemical Industry and Abetracts 

At the recent annual meeting of th< 

Industry, the retiring President and theiu 

some remarks concerning the coat of the , 

and the necessity of curtailing expeDses liy dealing m 

™.x .1 — T , hardly any two of us v 

ih, Teutonic or uthersnse, w 
u good matter, which on^t to ne 
No mftttMr who m editor 
Ml of us woufi abide as'tolyTever » thebehef that we^ 
have made a better selectioii of artsdea for ahttrocUon Before, 
however, we set about any foitber movement m the ducetioa of 
cutting^down abetracts to a mere useless lut of titles, I would 
hke to^nt out one direction m sHiidi expense might safely be 
curtailed without fear of oljeotian fimn any quoitef AU will 
•gtee, I am suit that it is a waste of money to abstract the 
same article twice I am sure other membm besides mvaelf 
muat have noticed that thu blemish u not entirely absent nom 
the Society s journal It should be known to every chemical 
babe and suckling, ft * 


tunes pul 

eseepea the notice of whoever is 
of the aiatnets Witness ' 


"E? 


rer is responsibl e for the edituw 

the fiillowiitf feom thu yeei^ 

laumal -P 389, “Sidiihides of C^t end Hick^ A 
Vsiien {Bull Sec Ckm , 1M5, 13 [4]),’ and ** QualUaitvt 
SMentwa of Nickel from ddbMt; A VUhcis, Butt See 
. *895. »3 Ul" Now let ue tnm to p 534, where we 
find, •'Snl^idesitfNiekdendCofaelt, A Vithere, Cka^ Mmf . 
i 894 rj> 9 * and on p 509, ''Qualitative SeperatMU of Nidiel 
e^CMMt, A Vim^sT Ceu^ rtsid]tias, laqi" We 
have eobalt and mckd m one ease, end nufed and oobelt 
b the other, but the articles from the Ad/ jkr. Ckm 
are the seme as those from die Campitt rued , end by die 
same enthor A ttdl more ineonprdiedmble example will 
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be faund on eoupwiiie pfh loi and 313. On p. 191 we 
ban a dtoit abetnKt or an trim on petialeam, by A. Rtehe 
and G Holphen On {». 313 we ban a long oboUaet of Hhe 
MUM atdde. In one coee it la give 

dientbtty, in the — 

Yet the ntecooe I 

*•94. 

^ ptmored firom diSmnt Jonnials 
1 vronid mggcrt, then, that the fint lefbm whidi the Editing 
wnmittee eSght inatUnte in canying oat their aeheme of re- 


IT pmttUUtv* onp^ 
# otganic chematry 
»frPK»m CAtm., 


, ^ _ji the namber of 

g b e tm c t o w who ore to deal one and the eanie article, e« 

whan it ocettti in different puMieationi. Jamiv HRNnaicK 
Ghugow, October a. 


^ jnm, and among them the 

bpeeiea named abon Our ipedmen, the type ca the genua 
amdttxtiaUtt ftmnded by EytM in 1851, m jardine’v “ Con 
tribntioas to Ornithology, on a akin from an unknown 
locality, formeiiy in Lora Derby’a muaeum, haa evidently been 
examined byjpe Sclater, for ita label beoro, in the well known 
calligra^ilea of that diollnguiahed authority on thia group, the 
name JJ tm irtx tt t uf ei umminckt The difficulty 1 have m 


oocribiiig onr apeeimen to that 


at apedea u, the am of thix note 
volume of 

> be r “ ■ 

taina but two apedea, _ 

hia key on p. 140, are dixtinguldied from each other, the former 
by hanng ^ blaeklih croaa-banda” on the belly, and the latter 
Imving tut region ** uniform brown.” On coi^ting Eyton's 
ungmal deocri^ton in the “ Contributiou to Ornithology,” ' 
can find no rnenhon of r — “ ' ' 

are none on the otun, 
biid. In looking ( 

nave, in the *'Rmeac ^^oiogie lor loji, ui n 
mtHcUt, to which Dr Sclater hu relegated u a aynonym 
Eyton’a i> ct^oidu, I read — ** pectoni, ventnaque 

plumia totix nmbrinia, in medio moculA trfauiguUn donj^ 
nivu nigro margiuta notatia , ventm, moculia atnctia , fere 
lineanbuat aobcudaUbw pallide rufeacentibu, albo late, 
fuaooque onguate vittatia. ” Theae woida, aa 1 interpret 
them, make no mention of the preaence of croaa-bandk on the 
belly of D Ummintki, while the latter half of the quoution, in 
ruud to the under tail-coverta being pole rufou, with broad 
white and narrow foocou apoto, doea not apply to D tafUetdes, 
ibr the type-alun before me preventa no auch cbaractery. The 

— » .c 1, ,j,jcrlption of the firat mentioned 

1 breaat apota to be much narrower, 

sr tbon thoae m D aMMda, while 

the apota on the foathen on the upper part of the belly can 
hardly be termed “ fotelioearibu,” which they are, however, m 
D a ^ Mdi t The lower belly in the plate, “pliunu totis 
vmbii^” abowa, jnat m in the laat menbooed imedea, not a 
^rgde croaa-band It would appear to me, therefore, that D 
Eyton, can acaicely be D UmmincAi, Lafir , while 
the latter dUm n«m Z> dtvlUit {<d which I regret our muaeum 
doea not poaaeM a apecimen), and, I take it, frcm D cafUatdit, 
Inr ita imallcr and narrower throat apota. The aubcoudal 
I aeparate JD <mftMdn fiom D ummimki, and 
-- D deoiUU la aeparated firom it alao by 

” of the bieaat, and the veiy linear ahait 


tor the type-aiun oetore me pre 
pUte illuatrating Lafi«auye’a de 
Mrd (he tmftU ) abowa iu bn 
though not linear, and ahorter tb 


'The Moaeama, Liverpool, October & 


It nay be ofoome intereat to note that Qdlletet and Mathiu* 
Law of Piometera,” in eombinatioo with any ngpe t li n of atide. 


M ofttgaid and v^ou, onppHea l_ ,^r— — 

the piiiniw gf w vi^oat at any ttawentnce T in the 

ibta of en et^l^ ftnericn of thia temperenie and I 
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Let >, » end T denote the pceaoure volume and efaoohitc 
temp^ure of anit moM of the aabataace. Aeeoediiig to Von 
der Waala’ original equatioa of elate, we have then t— 

If «i, V, denote the roots of thia cubic in v, we have i^- 


•'I'b + *V^ + tVi “ 3 


(i.) 

.(«.) 


tuie, theae equbou give, when we put / equal to the m 

vapoar-pieaaare cotremaidmg to tbu temponature, three vahiea, 
vh. v’r bwo of winch (say p, and denoft the volumes of 
unit mam of the mbstonce in the atatea of satuiated vapour and 
“saturated’ liquid at this lempemturc Accordingly, 1 and 

~ denote the denulies of the substance in theae atatea, ami the 
fa 

law of Cailletet and Malhuu, above referred to, enuncmtca that 
the arithmetic mean of theae densities can be very fidiiy repre- 
sented as a linear function of the temperature Thermic we 

"1-+ = 9 T ... . (iv ) 

t;,r, 

where 9 denotes a linear function, whose two conatanu are 


(V) 


*«RT(I - ifT) - odTd -i9T>* 

This result vmply araonnu to the following — 

If we fix the temperatnie T of a vapour, then the maximnm 
vapour pressure at this tempumture is completely ^ermmeil, 
i* 

f * KT) 

Similarly the sum of the densities of saturated vapour and 
Hqtiid in contorl with It u determinate if T is fixed, and thus 

J -t- i c f{T) 

hquaboo (v ) shows that tbe former function ia known if the 
latter be known, and aa Cailletel and Mathws have shown that 
the latter K very approximately linear, we con give the form of 
F(T). 

This resolt, however, is not of any practical use unlevt the 
equatxm of elate doea real y apply with good a|mtoximaboa to 
the region of liquid and vapour K O Donnan 

Holy wood, Co Down 

Coloura of Motber-af>Peatl 

In numerous text hooka the rokmra of nuMhet of pearl are 
included amongst nhenomcna of colour utodneed by striated 
suriocea, and th^h it la conceded that onlya part of the ooloar 


rote, on appreciable quantity 
that soob 18 not the case ^ 
atriatiMia b viewed m an impre 

or griatine it is vbit^ though 

firom the itideacence of the pearl itself, m which th« tiiqf coo 
tribution of colour from the atnatiima b com|)|tt«ly o ver powered 
by that due to another canae In white Hothtr-ai^peari the 
stnadoaa are often aa cloae tonther aam ctrioored vanetiea, and 
at cealaitt anglea, when view^ I9 light from a definad aouroe, 

there b a Httie arioni vbibla in the Mute medmeiia ) JiMt aontuA, 
and no mere, b eontrlbiited by the itriariaiia of the eoloaall* 
Igiedme^ oa may be ahftm by vimring a fieet ender the 

toatSAnmthldciMMorgaaateaopacRy of the fawiittie. It b 
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thew bumaie whidi, utiiig u “ £lni«," give me to dl the colour 
of nacre, enctiqdly , and the pbeaotae n o n ihould be tnchtded 
ammigrt thoae of eoloura from filma,” and not from “ itrkted I 
Mrhcea,” the latter being merety incidental, and for all piactieal | 
purpoeei contnbating nothing td the eflhct 
^ ^ C r Bbnkav 


A RATIONAL CURE FOR SNAKF BITE 
T^HEN It was established beyond dispute or cavil 
* V that the serum obtained fttm animals, immunised 
against bacterial infections and intoxications, possesses 
in a marked degree antitoxic powers— as distinguished 
from antibiotic powers — and that such serum when mixed 
in a test tube with the bacterial poison in question will, 
so to speak, neutralise the toxic effects of such poison, 
however dwly, it was merely a question ot time, 
opportunity, and patience that attempts would be made 
to extend the principle of serum immunisation to other, 

1 1 non bacterial, poisons Ehrlich was the first to show 
us the way He gradually accustomed animals to with 
stand comparatively large doses of abnne, ncme, and 
robine, three vegetable toxincs, all belonging to the 

R of proteines, reacting as albumoses or globulines 
t manner he produced in the animals a relative 
immunity, or perhaps more correctly, a tolerance He 
found that though subcutaneous inoculations lead to 
better resuhs, that this immunity can be brought about 
also by feeding In whatever way the animal is prepared, 
Its serum eventually acquires specific antitoxic, immunis 
ing, and curative properties It was thus demonstrated 
that the wonderful discovery of Behnng and Kitasato — for 
which Behnng, however, claims the sole credit— has a 
scope much wider than at first was dreamt of Behnng 
himself, to begin with, explamed the action of the serum 
as uitibiotic or germicidal but it soon became evident 
that, though when mjected into the animal body it causes 
the destruction and death of the infective fathogenic 
organisms, nevertheless its chief action is ‘vitally” anti 
toxic t or workmg w ith the tetanus toxine alone, separated 
from the bacilli wmch produced it, its deadly effeas can 
be readily neutralised by a few cubic centimetres of a 
powerful scrum And if we remembei that 33 milligram 
of tetano toxine would represent the fatal dose for a human 
being weighing 70 kilcgrammes, then we can get an 
idea as to what extraoidmanr changes must have been 
produced in the serum, or rather in the blood and tissues, 
of the immunised animal, to enable its serum instan 
taneously to remove the lethal effect of the toxine The 
only poison comparable to tetano toxine in \ irulence and 
rapidity of action is cobra poison, and it also resembles 
chemic^ly the bactcinl toxines, reacting as an albumose, 
though for the sake of accuracy it must be mentioned, 
that the poison of tetanus has been clearly shown by 
Bneger, ^hn, and Sidney Martin not to be an album 
inous body, and that possibly most of the bacterial 
toxines may turn out not to be albuminous substances 
Still, so fiu- as our present knowledge reaches, cobra 


tethal doses of snake poison (rattlesnake, cobra, or viper j 
venom) the resistance of an anirtud against the poison ; 
may gradually Jfe mcreased considerably, it may be 
rendered "giftfest,” to boirow a German expression In 
foctj all the meuiods used for inducing a tolerance 
aranst tetanus poison can be shown to woik in the case 
of cobra poison (this is the poison generally employed) 
Thu* Caunette, whose work in this ime follows directly 
t Ksmiiwk rM iBa toL im. Nos 
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that of Sewall’s and of the writer of dits article, has shown 
that a so called immunity can also be produced by 
gradually increasing injectuma of poison attenuated by 
heat, iodine, tnchlonde dl lodme, hypochlmde of cnlaum, 
&c , m foct, the analogy is complete. ( tom thu stage, 
at which others had alr^y amvM, Calmette went ahoKi 
with Phisalix and Bertrand Having previously attempted 
both to prevent and to cure the effects of inoculation xmth 
cobra poison by means of chlonde of mid — wherein, how 
ever, as shown by the writer,* he fiuled— he directed hia 
attention at once to the serum of unmunised animals, and in 
February 1894 he showed, before the Soadtdde Bwlogie^ 
that on mixing cobra or viper venom with small quantities 
of serum obtained from an immunised rabbit the deadly 
effect of the venom disappears, a fact at once confirmed 
by independent observations of Phisalix and Bertrand 


In May 1894 and in Apnl i89t, C^ahnette published t 
concise papers in Pasteurs AHMoies, containmg a foil 
account of his results These, briefly summarised, are as 
follows (i) The serum of an animu immumscd against 
snake poison (he used poisons of the following snakes 
Naja trtpudtoHS and Majt, Crotahu durtssut, Bothro^ 
lanctoitthu, Cerastet, Pteudtchis porphwMtu, Hofio 
c^kalus curtis and varugatns, Acantnefts antarcHcay 
Trtmerfsurus undts) possesses properties similar to 
those which the serum of animals immunised against 
tetanus ind diphtheria possesses (3) The serum of a 
rabbit immunised against cobra or viper venom acts 
equally well against any of the other poisons, t e there ix 
no sprcificity of action, as judged by the species of snake 
(3) Tlie serum possesses not only neutralising properties. 
when mixed with the venom in a test tube, but possesses 
also marked immunising and curative properties, te 
poi&on injected aflir previous serum administration be 
comes powerless, md serum injected after previous 
poison idministration neutralises the efflcts of the poison 
in the animal body, even after the symptoms of intoxica 
tion have already aet in Naturally the effect depend!* 
on the degree of imniumtyof the serum giver and on 
the proportionate amount of strum used (4) The un 
munising cffLtt produced by serum injections is not so- 
lasting as thnt produced by direct iniections of the 
poison, 1 1 scrum injections are incapable of rendenng 
animals giftftst Calmette alludes to other matters, but 

since these are of secondary importance and stiU debatable, 
and not directly related to the subject of this article, we 
must pass them ov rr 1 here is, however, one point which 
must be mentioned, since it is one affecting the whole 
pnnuple of serum immunisation He states that he has 
succeMrd in producing a “ Oiftfestigkeit ’ by means of 
repeated intravenous injections of hypochlonde of calcium, 
and that the serum of such ” cUonnated animals will 
neutralise in the test tube at least, the effects of cobra 
poison Roux elsewhere mentions* that the serum of 
animals immunised against tetanus or rabies is ciqiable 
of neutralising snake venom and of protecting other 
ammals against subsequent intoxication with cobra poismi, 
and that rabbits vaccinated a^nst rabies can sntnstand 
‘ four to five times the lethal dose of cobra venom , and 
also that abnne serum will counteract the effects of cobra 
poison, and cobra serum those of abnne. Calmette goes 
so for as to say that an animal vaccinated against abnne 
may acquire a relative immunity against diphthena, 
ncme, and anthrax If this be so, we shall have to 
modify our views as to the specific action of antitoxic 
serum, t r the first prmaple of serum therapeutics We 
require a number of ccmtrol oburvations before we can 
accept these remarkable sutemenu , partial contradiction, 
they have already received from Germany, * and the 
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wrilti'i own M qtc nm enta, so fer at lenst, do not lend 
mocb support to them So long, however, as the trfiole 
question of this new treatment, striking though it is in 
Its results, is stiO a mystery to us, we omnot afibrd to 
push aside observations because they seem improbable, 
or because they are contradictory 

Calmette asserts also that the fredi serum of Naja 
tnpuAtms (a species of cobra) possesses to some degree 
at least immunisuig properties, and, as we shall see, 
Pnseri beats him out in this, by staung that fresh 
serum of poisonous snakes posimsses strong antitoxic 
and proteimve properties, not only against their own 
venom, but also against that of other species D D 
Cunningham* and the writer* however, in InditL in 
variably huled to obtam antrtoxic or immunising effects 
with cobra blood or serum, although the writer succeeded 
in keepmg the effects of cobra poison in abeyance by 
means of the blood (or serum) m the Varamu Benga 
ItnstSt a large heard which is naturally strongly resistant 
agamst cobra poison 

These are the chief results obtained by Calmette and 
knowing the difficulties of working with such deadly 
pmson as cobra pmson venom is, and the innumerable 
niilurea which accompa^ it, the writer is able to appre 
cute the success of the French author, all the more since 
he himself foiled while working on the same Imes where 
to succeed seemed sunply a matter of course Recently 
these French observations have received entire confirma 
tion in their leadmg points by Prof Eraser of Edinburgh 
and the writer may be forgiven for stating here that 
though he took up the control of Calmette s work with 
strong bus agamst the latter, he folt himself forced 
already before Fraser’s communications appeared to 
acknowledge the correctness of the wot* done at 
Pasteur s Institute, so for as the antitoxic and immunismg 
properties against cobra poison of serum obtained from 
ammals treated with that poison are concerned He has 
not, however convinced himself that hypochloride of 
calcium can immunise animals, or lead to the formation 
of an antitoxic serum h riser’s contributions, though 
merely confirmatory are of great import mce since they 
contain unquestion ible proof of the truth of what must I 
have appearod to all except a few shrieking "zoophilists 
to be striking and surprising revelations The credit 
however, of the discovery of a cure for snake bite in the 
laboratoty at least —belongs solely to France Having 
discussed Calmette s work more folly, we can speak of 
Fraser’s experiments in a few words , but thereby we do 
not wish to detract in any way from the mtnt which 
duractenses his researches 

Fraser* worked with venom obtained from the Indian 
cobra, three speaes of rattlesnakes {Crotalm homdus, C 
adamamteiu, C durutus) the copper head {Tngono 
et^kalus contortrtx\ the Australian black and brown 
snalces, and an unidentified Diemema {Ptmdecku 
rtacus and Dtenuma superaltosa), the African pun <tdder, 
night adder, yellow cobra, and " nnkas " ( Vtpem arutans 
Atpidelaps lubneus, Naja Aaje, Septdim h^mackairt) 
He immunised his animals by the usual method of j 
minimal subcutaneous inoculations or by feeding, against 
t^ veomns of some of the snakes mentioned, and then 
esublished (a) the strong speafic antidotal properties of 
the serum cd these vacanatM animals agamst the poison 
with w^ich they had been vaccinated, and iP) the vicanous 
anudotal properties tgamst the other pmisons Ihis 
serum he obtained m a diy, pulvensable condition with 
out any appreciable loss ot antidotal power , but we can 
hardly forpve him the hybrid and barbanc name “anti 
venene” which he appbes to it He confirms Calmette s 
results m almost every point, so that there is no longer 
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any doubt left as to possibihty of a successful cure against 
snakebite, especially as by 00^ observers, {hd cumtive 
imection was shown to be efficauous when the symptoms- 
ot intoxication had already set in, and as the expert 
mental animals used were highly susceptible to the 
poisonous action of serpenu venoms, while man is weigbt 
for weight much less sensitive than a guinea pig or a 
rabbit True, Fraser has generally worked with com 
poranvety smidi lethal doses this possible objection is. 
however, met by Calmette s results, which were obMinea 
with much lamr doses, and which therefore allow us to 
judge fovourably of the practical application of the serum 
tre-Ument The final verdict must, of course, depend on 
the success or failure following the use of the serum in 
cases of snake bite, and it must be remembered that,, 
stnkmg though our laboratory results are with tetanua 
antitoxme, so for the success obtained with acute cases 
of tetanus in man is disappomtingly sinaUy as the 
writer has shown elsewhere' Yet here we have a 
ration'll method of treatment, and the promise of almost 
certain success wc must now look for facilities and 
opportunities of trying the cure In F ranee they have 
already begun to manufacture this antitoxic serum in 
larger quantity, and Calmette wntes that he has im 
munised a horse and is ready to supply the remedy , 
and Fraser also has laiger animals under treatment 
No doubt India will not delay in carrying out the 
necessary arrangements for procunng what after all, will 
be an imperial benefit 

1 he vicanous action of the immunising venom serum is 
surprising and may find an explanation m the similan^ 
of the physiological action of the vanous poisons used 
They are ill poisons which cause death by acting on the 
central nervous system, especially the medulla, the animal 
dying tom respiratory f iilure with sabvation, retching, 
&c And It IS quite possible that chemically similar poisons 
which, according to their ac'tion on the anunal body, be 
long to one physiological gfoup, have the same antidote 
It would therefore be interesting to test the antitoxic cobra 
scrum on the poison of the Daboia which, according 
to Wall Cunningham and others differs essentially in 
Its physiological action for whereas cobra, crotahis, and 
viper venoms are paralysing, medullary poisons, the 
poison of Russell s viper produces veiy varying sympitoms. 
in some cases convulsions m others pinlysis and 
asphyxia m yet others violent convulsions followed by 
paralysis Daboia venom undoubtedly contains a tub 
stance capable of produemg the most violent convulsions, 
especially in birtls their occurrence depending on the 
size of the animal and on the amount of poison injected 
It would indeed be more than a surpnsmg revelation, if a 
serum which is capable of acting as an antidote to a 
paralysing toxine were also cap^le of neutralising the 
effects of a toxine of opposite physiological action 

The vicarious antidotal action of venom serum must 
appear all the stranger and more contradictory if we re 
member that not all poisonous snakes are “ giftfest against 
the poisons of other different species Waddell* has 
shown that the venom is neither a poison to the snake itself 
nor to members of its own specif but that cobra poisosr 
IS fotal to some, if not perhqps to all, poismious snakes 
It will ceruinly kill the Trtmereturut erytkrttna, and ,jui 
the writer’s expenence also the crotahis, while according 
to Fayrer the Bungarus readily falls a victim to the 
bite of a cobra This being so^ why should the antitoxic 
serum of an ammal immunised against cobra poison 
be active against rattlesnake venom, when in an expen 
ment recently performed by the wnter, a strong and 
healAy crotaius succumbed to five milligrammes of cobra 
venom ? Lastly some wnters, Fraser included, assume 
that the immunity of poisonous snakes against their own 
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poison depends on self immunisation, called forth b> swal 
Jomng their own venom or bj' repeatedly inoculating them : 
selves Thu u highly improhawe, if ae remember that 
some of the innocent sn^es are \er) resistant ajj^iut 
cobra poiscm, as, r r, the P/fvu mueotus and the />t^ 
donotfu ma/nx, and also that, as the anter has shown, 
the Varatuu Bengaitnut u possessed of a marked 
ttderance, and that, accordmg to Fayrer other species of 
Vartutut survne the bite of a cobra 34 to ^ hours 
Joutdam further gives a list of four innocent snakes 
a hich arc immune against v iper venom In a hat manner 
■ire we to account for this immunity ? Interesting ohser 
\ations on the poisonous nature of serum of innocent and 
poisonous snato are also found in Calmette s paper of 
April 1895, which, while rendenng Frasers theory still 
more improbable, do not assist us in clearing up the 
mystery The eiqilanation must be left to mture re 
searches , for the present are must be thankful for the 
promise which the researches of Calmette and Fraser 
h'lie gi\en us of allaying nn almost national calamity 


SCIi.NTII-IC k NOVI LEDGE OF THE 
ANC/PNT C/fINFSF 

*T*HE question of China has been so much to the 
* front lately that in article which appeared in one 
of the August numbers of the Rn ue SaenhfiqtUt on the 
knowledge of science possessed by the Chinese, seems very 
A pnpot It cannot be denied that the Chinese of the 
present day haie very elementary ideas on any branch 
of science 1 his howeier, aas not so formerly 

In early times, as ftu- back eien is 3000 bc vte find 
that saence in China had reached a fairh advanced 
stage Fhe Chinese possessed undoubteoly a great 
knowledge of istronomy inscriptions haie been found 
which prove this In the Chou King, a book of records 
we read that Emperor Yao who reigned 3357 B,c did 
much to advance the study of this science He ordered 
his astronomers to observe the movements of the sun, 
moon and stars, and showed them how to find out the 
rommencement of the four seasons by means of certain 
stars We read also that he t<dd them that a year 
consisted of a little less than 366 davs, and as he divided 
the year mto lunar months he taught them the years in 
which the additional lunar month ought to be included 
It IS also known that the Chinese bad the uinual calendar, 
that they observed the planets Mercury, Venus, Mars. 
Tupiter, ^tum, and were able to calculate eclips^ and 
knew the difference between the equator and the ecliptic 
It IS quite probable that the ecliptic was not known of 
before the Mussulmans occupied the Mathematical 
Tnbunal, which they held for three centunes 
We see, Uierefore that the knowledge of astronomy was 
very extensive With regard to the mendum, it was 
apparently unknown to them M Chavannes, who is at 
present Professor of Chinese at the College of France, 
says that it is not mentioned in any astronomical book 
As substitute a certain star was observed at the same 
hour, according to the times of the year, note being falcen 
of Its positions with regard to the hionson 
'Astronomy has always been closely connected with 
astrdt^ % means of astronom) the time was 
ascertained for the numerous public ceremcmies 
recorded h the Imperial cale n da r , it likewise routed 
the affiuni^ the Government But the calemhir has 
long sinca Aased to be used for this latter purpose, and 
the nmpinty of the Chinese population merely 100k upon 
It as a mgaas of conbnuing the mysterious ceremonies 
and oracles connected with the diftment positions of the 
(danets It is ordered in the ** Collection of the Laws,” 
that at eadi eclipse, ceremonies should be gone through 
to deliver the ecIipMd sun or moon At this time there 
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fore, an alarm is sounded on die drums, the mandanas 
arrive armed, utter many objurgations^ and thus dchver 
the endangered bodies 

In the seventeenth century, certain Jesuit missionanct 
arrived in China On seemg the low state into triucb the 
Mathematical Tribunal hadmllen, they offiaed to hdp it 
They ftiund an observatory containiim many mstruments, 
which shows plainly that this branch of science had at 
one time reached an advanced stage This decay of 
saence is not to be wondered at when we remember 
that twenty two dynasties were brought on dw throne 
by actual revolutions Nor is this decay confined to 
astnmomy According to the anaent books and 
traditmos, we find that various branches of saence had 
reached a high dupree of culture 

The Emperor IGmg hi, who reigned m the seventeenth 
century, had a great love of study him se lf and 
endeavoured to advance the general education m Chma 
The Jesuit missionaries instructed him in geometry and 
physics He translated some text books into Chinese 

The Chuiese have generally been credited with the 
invention of gunpowder A certain document has been 
found however, by Archimandrite Palladius, a Russian 
sinologue, stating that m the mnth century a Peman 
regiment, under the Chinese sovereign, made Ipown a 
material similar to wild fire, which was afttiadrils used 
for fireworks 

Annrently chemistry has never been studied, unless 
by a certain sect, the Tao tse, who spent all thar tune 
endeavounng to discover the philosopher s stone and the 
elixir of hfe 

The Chinese have not a great knowledge of geology 
The mines have been worlmd without iny machinery, 
and are not very deep, therefore fire damp has rarely 
been the cause of destruction Coal was extmaed at 
as early time as 300 BC in the dynasty of Han 
Although the mode of extraction was very primitive, 
enough was obtained to satisfy all wants 

About 1861 the Government handed the exploration of 
the mines over to American prospectors The work, last 
ingfrom 1863 64, was directra by Prof PumpeUi, who at its 
termination sent the Emperor 1 report and a tium of the 
coal fields The bmithsonian Institute of Wauington 
have had these documents published , they have also 
appeared in the diplomatic correspondence of the 
United States (1864} Later on, Baron de Richtofen did 
similar work and found that the coal fields m China 
are even more extensive than those in North Amenca 

Research work has not been earned far in natural 
science In loology their classifications ore quite wrong 
The drawings in romtmeal and botanical books can often 
scarcely be recognised Their most anaent work on 
botany dates from 3700 B r and is a treatise written by the 
Emperor Shen nung it is merely enumerative Another 
work, the “Rhya, dates from 1300 &C, and shows 
signs of progress The " Pen tsaoc ' an encyclopedia, is, 
according to M Bretschneider, of little value 

rhis Russian investigator spi»ks of the Chinese as ftd 
lows “ It IS an undenuble fiurt that the Chinese do not 
know how to observe, and have no regard for truth , theur 
style is neghgent, foil of ambistaties and contradictions 
teeming with marvellous and cmldidi digressions ’ 

However, in a more recent communicatiOD, M Bret 
Schneider retracts his words, and says that it is mme 
that the Chinese will not observe, than that they can- 
not, for Lichi Tchen, author of several interesting 
pamphlets, brings fbrward many fimts concenung 
cultivated plants 

Widt remud to medical science, it is very elementary 
OccasKMuUy here and there a saccessihl doctor n to be 
found This lack of knowledge IS not to be wondered at, 
ftw Buddhism forbids dissectum of bodies. Inthetemple 
of Confutaus a bronm figute is to be found, on winch all 
the diffhren* uarts are inaiked where the nrgwal needle 
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may M appbed Thu needle it practically the only 
iqatroment lued m the pn^sion 
The height of avBbation in China waa reached at the 
end of the reign of Kang-hi Thegnuiual decline it 
ttqipoted to have commenced with the Tartar domination 


THE FLORA OF THE GALAPAGOS ISLANDS 
'p\R G BAUR’S theory of the origin o£ the Galapagot 
Islandt it too well known to need explanation here, 
yet it may be briefly detimated the theory of tubiidence. 
He aiguet that die itlandt were formerly connected with 
each other, and at an earlier period with the American 
continent. It it alto almottneedleas to tay that this theory 
has met with an exceedingly hostile reception , few in 
deed accepting it, even as restricted to a former union of 
the islands themtehes. The publication of an account 
of the botanical collections ^ affords an opportunity 
of examining this theory from a botanical stand- 
pomt For the purposes of the “Botany” of the 
CMalltngtr Expedition, and ever since the publica- 
tion of that woik, I have collected all the data coming 
under my notice bcanng on the dupersal of plants to con- 
siderable distances^ w ind, water, birds or otMr creatures 
excepting human llie evidence thus collected sufficiently 
accounts for the vegetation of low coral islands, and the 
littoral vegetation of widely separated countries , but it in 
no way helps to explain the vegetation of the enormously 
distant islands of the Antarctic seas, for example, or that 
of the islands of the Galapagos group, to give another 
instance 

But these arc not parallel tases , they are the two 
extremes in the amount of differentiation in connection 
with isolation 

The biological phenomena of the Galapagos Islands 
left a deeper impression, probably, on the iiund of 
Darwin than those of any other port of the world he 
visited, and doubtless had much to do with his Uter con- 
ception of the origin of speaes The fact on which he 
laid special stress was that the genera, to a very great 
extent, were the same in all the islands, and the species 
different in each island Dr Baur's much more exten- 
sive xotflogical and botanical collections and observations 
confirm and emphasise the correctness of the view of his 
illustrious preacccssor of fifty years aga Darwin 
specially refers to the existence of different species or 
races of tortoises and mocking-thrushes in many of the 
islands , and Baur’s examination of the lizards of the 
genus Ttvpidurus, from twelve of the islands, reveals 
Uie same condition of things The botanists bnng for- 
ward Euphorbia innunea in illustration of this pheno- 
menon. This species was described by Sir Joseph 
Hooker from a single specimen collected by Macrae in 
Albemarle Island, ana the author remarks that he 
“ knew of no species with which to compare this highly 
curious one " Di Baur collected it extensively m eight 
of the islands, and the specimens from almost every 
one of them exhibit distmet racial charactenstics. Aca- 
lyPha, a genus of the same natural order, presenu 
somewhat more pronounced variation in the different 
islands, which some botanists regard as of ueafic value , 
other botanists as of varietal value only. Whatever status 
we give these forms, the flora as a whtfle is a most in 
stiuctive and convinang illustration of evolution 

A remarkable peculianty of the Galapagos flora, as an 
insular flora, is the almost total absence of endemic 
genera, for the tvro or three genera of the Composite 
restricted to the islands are so closely allied to American 
genera as hardly to count as distinct Indeed the whole 
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flora IS so thoroughly American that apart flom geolo- 
gical difficulties. It might be regarded as a diflbreaBated 
remnant thereof rather than derived therefrom, after the 
supposed elevation of the islands. Analogous coiMlitioM 


China, where, in neighbouring valleys, the genera are to 
a great extent the same and the uieaes different 
Ketumiiw to Dr Baur’s extensive botanical collections 
from the Galapagos, it may be mentioned that they 
yielded about a dozen new species belmiging to the pre- 
dominating genera 

Looking at the composition of tho Galapagos flora, 
especially with an eye to the probabilities of tne transport 
of the seeds of its consutpents, combined with prnent 
conditions. Dr Baur’s theory seems deservmg Of more 
serious consideration than it has hitherto received. My 
very slender knowledge of geolc^ alone prevents me from 
taking up a more decided position 

W Bottinc. Hemslev 


THE LATE PROFESSOR HOPPE SEYLER^ 


Hoppt Seyler*s Work tn Berlin, 1850-54 and 1856-61 

I T has already been stated that Hoppe selected as the 
subject of his inaugural dissertation some observa- 
tions on the structure of cartilage and on chondnn* 
Chondnn had been first separated and examined by 

{ ohannes Muller,* and afterwards by Mulder and bonders, 
’ursuing his study of the chemical reactions of the so- 
called chondnn, Hoppe in 1852* desenbed its Imvo- 
rotatory property, and showed that when decomposed 
by long boiling with dilute mmeral acids it yields leucine, 
but neither glycocme nor tyrosine Still directing his 


the structural elements of cartilage, bone, and tooth 
Virchow hod shown* the possibibty of isolating the so- 
called bone corpuscles, lloppe now alleged fiiicts which 
seemed to prove that the lacunm and ranaheuh of bone 
are Imed by a tissue resembling elastic tissue, and are 
left surrounding the bone cells when decalcifira bone is 


basis of dentine, and isolated the “dentinal sheims,” 
which he showed to correspond structurally and chemic 
ally to the more internal portion of the ground substance 
of bone, which may be separated as a distinct investment 
bordenng the lacuiue, auuJiculi, and Haversian canals. 
There can be no question of the important bearing vdiicb 
these early histofogic-cbemical researches had upon the 
development of our knowledge of the relations and 
amities of the connective tissues, attention has been 
drawn to them for this reason, as well as because they 
differed somewhat in their scope and method from the 
work with which Hoppe afterwards mainly busied 
hunself 

Passing over three interesting papers on auscultation ' 
and communications of minor importance on chemical 
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queauoni relatiiw to (diysiology and patbiriogy 
to the first tn tSe long senes td valuable con 
which Hoppe made to the jdiysiological chemistry of the 
blood This short paper of ool^ two pages was published 
m i8s7, after bis return to Berlin, and consisted of a pre 
liminaiy communication on the action of carbonic oxide 
on the blood ' In this paper he announced that c ubonic 
oxide so afiecu the colounng matter (at that tune desig 
nated Hamatoglobulm by Hoppe) as to render it incapable 
of fulfilling the function so important for the Uood as 
well as for the whole organism of acting as the earner 
of oxygen Simultaneously and independently, Claude 
Bern ira ' had observed the same facts as Hoppe and 
had shown in addition that when c irbonic oxide acts upon 
blood It IS absorbed ind displaces oxygen Although 
his analwical data did not bear out the issertion Claude 
Demaro stated that for each volume of oxygen displaced 
one volume of carbonic oxide is absoibed a 1 elation 
which was afterwards shown to be actunlly correct bv the 
fine investigation of Lothar Meyer As will bt after 
wards stat^ it was however Hoppe Seyler who in 
1865 after Stokes beautiful researches on the reduction 
of o\y haemoglobin fum shed the complete cxplinition 
of the way in which carbonic oxide exerts ts iction on 
the blood and ts colounng matter ind pliced m the 
hands of the medical junst a method of distinguishing 
between blood which has been rendered flond by carbomc 
oxide and blood which owes its red arterial colour to 
oxygen 

Ihe year 1857 witnessed also the publication of the 
hr8t‘ of a senes of researches on the proMity which 
many of the proximate pnnciples of the body possess of 
rotating the plane of polaiisation Biot had discovered 
that albumin rotates the pi me of polansation to the hft 
and Bouchardat and A Becquerel had endeavoured but 
without success to base upon this discovery a method for 
the quantitative estimation of albumin In his first paper 
Hoppe showed (1) that as was to be predicted the 
rotation produced by a solution of albumin was stnctly 
proportional to the amount of albumin in solution and to 
the thickness of the stratum traversed by the 1 ght ('*) 
that albumin existing in a state of solution in t liquid 
rotates the plane of polansat on of light almost exactly as 
much to the left as an equal percentage of grape sugar 
routes It to the right In the same vear {1857) and the 
year following Hoppe publshed other papers on the 
routory properties of other organic proximate principles 
of the animal body * 

With his hands foil of onginal work with the chemical 
laboratory of the Pathological Institute to direct busily 
helping the students who were attracted to work under a 
teacher foil of enthusiasm and ability Hoppe yet found 
time to publish n 1858 the first edition ot his Hand 
book of Pbysiologico Chemical and I athologico 
Chemical Analysis * The only work at that time in 
existence which fulfilled the same object was the very 
usefol work of Goiaip Bexanez of which the first edition 
appeared in iSjo the second tn 1854,' and the third and 
last in 1871 Hoppe Se> let’s book was wntten on lines 
rt uif du Hlnuito 
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* Lociiar Mayar Da arbmu nliacta Daaan In 

MCnnt Cbyinca Vratilaviaa x8}l 
THopm Uabet d a Batt mawM.dM riwwnaaluataa m Ur a Bfat 
laniai Raiandaraa nnualat dai Vaatka Sola tadiaa Polar tat ooi 


^ H> Vtntkaauhta Polanaa 

ptoduoM vSdMtr'i.dfvStr, vol «r (>6s8) pp 116-141 
sinidbrluMltlyliavaiMtbjrMihta fbitaditlon which 1 low traaiarad 

Tk and <)<»nlltttiT«> 

ToochamnchaiiAn^'’ (MSr btigVarhmT L. SUin« ilsa.) 

NO 1356, VOL 52] 


euenuaUy the but was by eoBtsmtiMF 

many new methods, the results of^ ungiiial retesrehee 
of lU author , as, for example, on the lotstoty pnpertiet 
of various onganic botbes, on the polenmetnc estimatioa 
td albumin and milk sum, on uie colertmetnc esttm 
ation of the blood colounng matter, on new methods of 
blood analysis, &c Personally, the wnter is greatly 
indebted to the first and the subsequent edittons of 
Hoppe Seyler’s woik and ig saying that it has exerted a 
powerful and uaeftil infiuenoe m dimsing a knowledge of 
the best methods of practical woik throughout the 
laboratones where researches in physiological chemistiy 
are pursued he is only expressing an opinion whi<m 
he believes to be shared by all who are best 
qualified to judge In smte of a decided narrowness, 
amounting at times to unuirness which asserts itself in 
nearly all Hoppe Seyler s wntings and which caused him 
to atuch undue importance to nit own work and that of 
his own pupils and which explains some unfortunate 
omissions and deficienaes the ^ Handbook remains the 
recognised practical work consulted bv the student of 
physiological chemistry The sixth and last edition of 
the book ' edited jointly by Hoppe Seyler and hit pupil 
Dr Thitrfelder appeared early in 1893 


Hoppt 'iiylet^s iVorJL tn Tkkngen 1861-73 
With his appointment as ordininr Professor of Applied 
Chemistry m the University of Tubingen commenced 
the most prolihc period of Hoj^ Seyler’s saentific life 
during which he contributed to science his researches 
on h'vmoglobm ind its derivatives — researches which 
with the work of Stokes Claude Bernard Pfluger 
ludwig and his school hive fornishkd us with the 
greater part of the knowledge which we at present 
possess concerning the chemistry of the blood coiounng 
matter and the part which it plays m respiration At 
lubingen Hoppe then in the very pnme of life sur 
roundcid by pupils amongst whom were Uiakonow 
Dybkowsky Miescher Parae and Salkowski showed 
much more clearly than was possible in the position 
which he occupied lA Berlin his rapaaty to be the head 
of a school— that is bis power of inducing men to work 
out his own deas and of animating them with the desire 
to advance sc ence ^ their own researches 
It was m 1863 that appeared Hoppers short but epoch 
miuking paper Un the behaviour of the blood colounng 
matter m the spectrum of sunlight * Throug^i the re 
searches of Brewster and Herscbel the fact that absorp 
tion bands occurred m the spectrum of light which hu 
been jiassed through cert iin colmired gases vapoura and 
diluted coloured solutions had become known and the 
absorption spjKtra of indigo and chlorophyll had been 
described llie discovery of the wonderfully character 
istic absorption spectrum of blood at once enabled Hcqipe 
to assert that lumatm which had up to that time him 
by many considered the true blood colounng matter did 
not exist preformed in the blood corpuscles, but that it 
IS a product of decomposition of the true blood colourum 
matter which is the cause of the absorption bands which 
he had discovered and which under the influence of heat, 
ends &c spbts up into hd,matin and an albuminous sub 
stance Without doubt added Hoppe the true Mood 
colounng matter is the body which forms die Mood 
crystals of huncke and these crystals are not, as Lebnann 
had erroneously supposed, compo se d of a ootouriess Aibu 
mmoQS hetmaiocrytialltne stamM with luematm 
There can be no questioii that Hoppe at once ap 
predated the munense value of the nwmDation whiw 
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he had aiovured bjr fau study of the 


recoguted whm Stokes published Us paper “60 the 
Reduction and Osdation of the Colouring matter of the 
Blood” Having described the beautifiileiqieiinientswhKh 
he had peribnned after becoming acquainted with Hoppe’s 
paper on the bkmd spectrum, Stokes stated the con 
-chisions, which misdtt Intimately be drawn from them 
in the fwowmg wmds "We may infer* from the fecu 
above mentioned that the colouring matter of blood, 
Jike mdiM is capable of existing in two states of oxi 
dation, distinmiishable by a difierence of colour and a 
frindamental diffisrence in the action of the spectrum 
It may be made to pass from the more to the less 0x1 
dised state by the action of suiuble reducing agents and 
recovers Its OMgen by absorpuon from the air '■ 

rhe new facts acquired by the combined use of 
chemical and optical methods at once emlained a large 
number of fhets Hoppe Seyler showed that carbonic 
oxide Mood was distinraishedfrom normal blood in being 
unacted upon by reauctng igents and thus placed a 
valuable test in the hands of the medical jurist called 
i^n to investigate cases of death by charcoal fumes * 
Ine explanation of the facts discovered by Claude 
Bernard and by Lothar Meyer was obvious — to wit that 
carbonic oxide forms a compound with the blood colour 
ing matter, more stable than the oxjmen compound, and 
in which apparently one molecule of CO has replaced O, 
With the resources of spectrum analysis to aid him 
Hoppe now devoted himself \rith ener^ to the inves 
tintion of the blood colouring matter (which he named 
Haemoglobin *), showing how to separate and punfy it 
by repeated crystallisation, determining its composition 
studying personally and with the aid of his pupil 
Dybxowsky, its combinations with oxygen and with i ir 
bonic oxide, examining its products of decomposition and 
showing Its probable connecuons with certain other 
animal colounng matters * 

It would be impossible in this place to comment m 
detail on all Hoppe Seyleris contributions to the chemistry 
of the blood colounng matter these constitute his 
highest claim to distinction and will ever cause him to 
be remembered as having contnbuted most largely to 
our knowled« of the manner in which the respiratory 
exchanges of animals are effected 

Until he removed from Berlin to Tubingen, and for 
some time after, Hoppe bejdcr published his researches 
for the most part in Virchow’s Ardui , some of his papers 
appearing, however, in hresenius ZntscArt/t in the 
AtiMo/en d Cktnttt und Pkormaat and in the BertekU of 
the Chemical Soacty of Berlin In 1866, however he 
commenced the publication of the collected papers issuing 
from his laboratory, under the title of " Mm Chemische 
Untersuchungen * Four parts of this publication 
appeared, the last in 1871 

Hoppt Seyltt s Work in Stnuiuty, 1873-1895 
A proper estunate of Hoppe Seylet's work would 
necessitate a careful review of the 6ne researches pub 
liriied by his pupils, for there can be no doubt that in his 
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case as in that of many of the most distmguishqd acien 
tific men of Germany, the woric of the master has often 
been credited to the pupil under whose name ft has 
appeared It is obvious, however, that ft wotU be 
impossible, within the hmits of sum an article ai the 
present one, to mve an account, however bnef| of the 
succession of valuable papers which iwued from the 
new Phynologico Chemical Institute of btrasburg Two 
events m Hoppe Seyleris scientific life in Strasburg am 
not however, be passed over, vix the pubheabon of his 
‘ Text Book of Physiological Chemistry, ’ and thefrxmda 
tion of the Zntsatrtft Jdr Pkynolontckt Chtmu The 
first part of the Text Book of Physioloncal Chemistry " 
appeared m 1877, the second in 1878, the third m 1879, 
and the fourth in 1881 This work is of interest as giving 
Himpe Seyleris views of the chemical processes of the 
body yet it neither achieved nor merited great success 
Devoted though he was to work by which he unquestion 
ably did much to advance both physiok^and pathtdogy, 
Htmpo Seyler was essentially a chenust rather than a 
biologist and when, as in his systematic treatise he left 
chemical to speculate on biological, questions, his weak 
points became very obvious 

This account of Hoppe Seyleris work must close with a 
reference to the great service which he rendered to our 
branch of science by founding in 1877-78, the ZetUchnft 
fur Pkystoloj(tscke Ckemte r rom the first number to the 
last this periodical has maintained a high standard, and, 
besides containing the results of all the work done in the 
Strasburg 1 aboratoiy it has received contributions from 
nearly all the prominent workers in physiological 
chemistry In succession to Hoppe Seyler, Professors 
Haumann and Kossel are it is understood, to be the 
future editors of this journal \rthur Gamgee] 


NOTES 


Wr are informed that a I lography >f 1 rof Huxley u being 
prepared by hiv son Mr I eonatd Huxley who wiU be greatly 
obliged if th ise who powew letters or other documents of interest 
will forward them U him a CharterhoUK. Godalming They 
will 1 e canAiUy returned after being copied 

Thk Committee of the 1 ■aUur Institute have appointed Di 
Duclaux f irmerly sub director to succeed M I aatenr as 
director and Dr Roux to be sub director of the Institute 

W» understand that the final mterment of M Pasteur in the 
Pasteur Institute will not take place on Friday aa had bean 
intended because the vault and part of the aculptine cannot bt 
ready lo time 

Tub centenary celebrations of the Institute of Fiance com 
menced as we went to press yesterday, and will terminate on 
Saturday by a visit to the fine chateau of Chantilly, whem the 
aMuoatu and members will be received by the Due d Aumale 
An account of the fbundatu n and membership of the IrmUtUte 
appeared in these columns a few weeks ago and we hope to give 
m our next issue a foil descriptuin of the c eremo ni es now taking 
(dace 

A aaoNZB pottiaK bust of Dr Robeit Brown was unveiled oa 
Friday in his native town, Montroee, Forfershire, at a reception 
held ^ the Provost, magistmtes, and town ooundl of Mantioae. 
Beneath the bust is a tablet wtdi the foaowing ineenptfoa — 

Robert Brown, D C L. Oxun , LL.D Edmbmgh, F R b 
Lowfon, Presideift of the Linneea SecMty Member of the In 
stitote of France Bom m thia bouse aist Deoember, 1773 , 
died m London lolh June, 1858 ‘ Botameorum fisedepriaoepe,* 
Alex Von Humboldt ’ ’ A laige number of dl s tin gnjibed 
botanista from an parts of tbe kingdom were present 
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Mk P H Lawunc r, whow name will be retnembeied bgr 
MHne Andente of nunenlogy, bat more widely ui legal outelae, 
died a few days ago We have also to record the death of 
Prof E W Blake, until lately profeawr of phynes In Brown 
Univerwty , of Dr P 1 Rogers, instmctor in chetnistiy at 
Harvard University, or Prof V R}dberg, the Swedish 
orchieolagisl , of Mr If W V Stuart, who devoted much 
attention to the study of Egypt and its monuments , of Pather 
Hirst, the author of numerous ooatnbutions to atch^logy , and 
of Dr F M Stapft the geologist, while prospectmg for gold in 
Pat Afhca 

TitR sixth Cougreas of Medicine was opened at Rome on 
Tuesday by Dr Baccelli, Minister of Public Instruction 

In additioo to the papers already notified in the usual way, j 
to be read at the next meeting of the London Physical Society j 
to morrow, there will be read, if time permits, a paper “ On 
the Magnetic Field of any Cylindrical Coil or Plane Circuit * 
by Mr W H Fveielt 

THr stcanuihip Wuukvard which conveyed the members of 
the Jackson Harmsworth 1 olar expedition to Praiu Josef Land 
amved at Omveaend on Tuesday It will be remembered that 
the tVunhwtl left the Thames in July 1894 , she has brought ; 
iMck the records of the cspedition from that date up to the 
beginning M July of this yuir Mr Jackson and his party 
remam m Frans Josef Isind and the vessel will return there, 
with stores next June 

A Finb Art, Imiusiriai and Mariiimk Pxhiuiion will 
will be )ield in Caiditf m the spring and summer of 1896, under 
the patronege of Her Majesty the Queen The general object 
if the exhitution is to illustrate the most recent progress m the 
sciences, arts and manufactures and not merely to be a popular 
show The follow tng is a list of the chief sections, and the 
number of square feet aUotteil to each —Mining and minmg 
appliances, 13 a8o mochmety, electnaty and local and general 
industries, 30 480 , mantime, S400 sgncuUure and horti 
culture, 7380 , health, 5400 fine arts, 9600 

Thr annual exhibiti n of the South London Entomological 
and Natural History Snciity was held on Thnnday last, and 
was much appreciated by the company who went to see the 
numerous interesting speamens arranged by the Committee 
Ihe Soaety has for its object the popularuing of the study of 
natural history, and to promote t^ it holds bi monthly meet 
mgs, at which papers arc read, discussioos take place, obstrva 
lions are communicated, and specimens shown and commented 
on In the summer time field meetings are held for the purpose 
uf collectmg and observing, and periodical exhibitions an. pro 
moted. The Soaety stoomsare at Hibernia Chambers, London 
Bridge where a large library and typical coUeebons are kept for 
member^ reference as well as a lutern for demonstration pur 
poses At present the number of members is about turo hundred 
The Seciatery u Mr Stanley Edwards, Kidbrooke l/xlge, 
Blaekheath, S E 

Mr D PinoRON LetberheRd, sends us an account of a cunoua 
eflect iqiparently prodneed by bgjitning in the early roormiig of 
September 7 In a cottage oil Cherkley Court estate, three or 
four tumblers weimii<rfltanding over ni^t, mouth upright, one 
shelf effixid to the wall of a small pantry, and about twelve 
indies from Ae window, which was open In the morning one 
of Oese MfBbiers was found to have a crack completely round 
It, so tbaR a ring of glass, having on nniibrm width of half an 
n^conlf be cleanly and easily detadwd This hoop of glass 
has been MNMved to be a witness to the vagaries of eleetncsi 
dischaMjmfHtee seems httle doubt that elactncity had to do 
with jP fmatHO of the crack, for huge shruba, just outskle 
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the open window near wtnefa the glamcs etood, wire foond t» 
have been dameged by the Ihthtnmg U would be mt er es tfaig 
to know whether the glass was fmjity or not, or whether it was 
wet up to the level of the erode 

Tmr Harman Oration was delivered on Enday last, at the 
Royal College (dPhysmiRna, by Dr W S Omreh, who took for 
his mbjeet “ Haney and the Rise of Physiology in England.'' 
Eor 339 years, with but few intermissioat, the College 1^ met 
in obedience to Harvey’s direction to commemorate its bene* 
fimtors After referring to the long hst of these, Dr Chtudi 
remsrked that during the present year the Cdlege had received 
the magmfieent endowment of £3x0 to establish a tnenmal 
pnie for the furtherance of ordinal researeh on the preve n ti o n 
and cure of tuberculosw, the donor bung Dr Hermann Weber, 
who, in instituting the pnae, joined the name of the late Dr E 
A. Parkea with hu own After the delivery of the oration, the 
Baly medal was presented by the President Sir Russell 
Reynolds, to Dr W H Ooskell, E R S , of Cambridge The 
medal u awarded bteniiially to some penon who has distm 
guished himself m the scMoec of phyuolcgy it was founded m 
1866 I7 Dr F D Dyster, "In Memonam Oulielmi Boly. 
M D ,’ and amongst the names of those who have since 
recuved it are those of Cbuide Bernard, Carl I udwig, Darwin, 
Owen Kitchen Parker and Brown Sdquard 

In connection with the proposal to change the name of the 
Boulevard de Vaugimrd to Boulevard Pasteur, the PRns corre 
spondent of the Cktmut atul Druggist pomts out tha^Jftiu. 
Pasteur already exisU, while twenty one other streets errani. 
have been named afta chcimsU Of these fourteen were of 
French nationality, and include Chesrenl, Gay I ussac, Lasotuer, 
Raspaii kc Davy figures ss the sole bnghih chemist, and the 
only other foreigner IS the Swede Ben^hus. The names of seven 
boumsts appear on street corners amongst which are Dupebt, 
Thouars Jussieu and Linne Nicholas Elamel writer and 
alchemist, who flounshed in the second half of the fourteenth 
century, has the distinction of being the most remote name con 
nceted with sciences after which the Paruunx have called a 
street Thirty nine thoroughfiues take thar names from doctor, 
and surgeons, amongst these figuK Jenner ami Vesale, tlu 
Belguui anatomist the only two foiagn names We commoid 
Ihe Erench custom to English and mumapal authorities at a loss 
for suitable street names It may be tho^t a donbUiil honour 
to have one’s name handed down to posterity in this manner, 
but the custom servestoshow that men ofsaence arc rememberetl 
m Enuice m httle os srell as in great things. 

Tinr foUowmg statistics, from the Zotkgisi, with reference to 
the progeny of s female Manx Cat and on ordinary Tom Cat, ore 
interesting The lucecsure htters consisted of three on caidi 
occasion, and the distnbution of toils is shown in the table — 
Neuib Holfuik tMtad* 

1st htter .3 O O 



The gradual ehminatum of the taiUesa condition chonctenstic 
of Manx eats is singular, and well worth putting on record 
VkRY httle detailed informatwa cxisU as to the effect of wind 
and atmospheric pieasaro on the tides around the Bntlah Uee, 
but It la to be ho^ that the Committee apponitod at the recent 
meeting of the British Asaociatioa will auooeed m ehethng 
sufficieat trustworthy data to enable some general law to be 
deduoedforthe godanoe of navigatats. The Ooewuttoe oon 
sists of iW Vernon Horcourt, Prof Unwin, Mr, G K. 
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DMeoa, kod Mr W H Wheder (Swntuy) ; and m It b 
dcdnau MoMdniiig inibniiation from u port* MpoMifale, 

w« wo atked to mak* It* mdttenee known. A print^ fom, 
i how fa n; dm manner In wWdi it b proposed to collect the tidal 
statistics, rrin be seat to aiqr one wbo will render aadstsnre to 
tke CnwmltteSi by Mr W. H Wheeler, Beaton, Lineol n e h lte, 
who will also be Klad to receive record* of tides affected by 

■ate*. 

In connection with the growth or otdiid*, writes Mr J H 
Hart, in the October BmHitiit of the Royal Botank Gardena, 
Trinidad, It ha* been nobced that the presence of anb b 
apparently necessary to thar maintaining a healthy eoitdition i 
hut whether thb b in reality doe to some sedan eff the ant Itself, 
or to some indirect canse, has not yet been proved, and invesb 
gations are needed to show what is the real ioflnenee the ant has 
upon the health of the plant. It has been suggested that the 
presence of adnglog anb acb os a protection to the planb , but 
Mr Hart b incUned to think, from recent investigadons, that the 
benefit the anb confer on the plant are those of providing it with 
the myedhun of a fiiagu* to cover ib roots, which mganbm 
enable* it to take up fimd which would be odietwiae unatbin 
able It may be shown that the anb act as protectors to the 
plants, as well a* providing them with a meaiu of obtaining 
nutriment, but Mr Hart believes it to be almost certain 
that the fengus which grows in the materid they aeeumubte 
around the root pbya a much more important part, by providing 
the plant with food materbL 

Thu first number of what promises to be a useful serial pnbli 
cation bat just reached us from the U S Weather Buieau The 
periodical has for ib name CAmd/r sjuf BtaUk it b edited, 
under the ^beedon of Prof W L. Moore, the new chief of the 
Wedher Bureau, by Dr W F R. Phillips, and it u devoted to 
climatology in rdation to health and disease. Table* are given 
showing, for one hundred selected sbtions, abtlsticol informa 
don reladve to atmomdieric pressure, temperature, humidity, pre> 
dphadon, wind, and sunthlne, the reladve prevalence of 
certain diseoae* i and the mortobtyfirom different causes, in each 
Sbte In addi ti o n to these autistic*, all of which refer to the 
conditions during July of thb year, the new puUicadon contains 
charts showing the avenge pressure departure* frmn the normal, 
ranges of pressure, prevailing winds, and normal wind direcdons 
for each week in the month, and simibr eharb to exhibit 
graphically the absolute and relative dau referring to tempeiatare, 
humidity, and precipitadon There is abo a chart for each week 
diowing the total moibhty by Sutea, and representing diagram 
matically the average cUmatological eoadUfons so fer as 
determined by the mean temperature and hnmidides and the 
total amoont tS predpibdon The general aim of the Weather 
Burean in thb new field of work b to collect the meteorological 
and hygienic statbtici considered by medical clinwtologisU of the 
greatest condative importance, and to publish them ui a usefiil 
and instructive form By showing the statistics of mortabty and 
miMbidity side bj tide with those of climate, new information 
os to connections between swkneas and weather changes will 
probably be discovered 

The P tytk0Ugic*l Rtvitm for lost month cootabis an m 
teresting paper by Mr R. Meade Bodie, on •• Reaction Time 
aooordhw to Race.” He suggesb that the higher intellectuailty 
of dvjlM wbke inoea may have been gidned at the sacrifice of 
i|aiekneas of reapooce to aansoty stimuli, and sutei that it b a 
matter of CuniBir ohastvation that Negro ddldrcp are quicker hi 
their novamenb than Bie children of whiu folk. Atbbrequed 
Prof JJgftbm Rntmer made caiefiil and enact ohcervatlons on 
persons rf a>e Omrasbu, Aaaeriean lodito, and AMcan (Netro) 
raoea. Tbaia ate ghwn in thioa bUea. Tsldng response to 
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auditory stbnuU, for example, the order of q iticknsq s b (i) 
Indian, (a) A^n, (3) Cancasbn, in the relation of 
tifi-sy t 130 146-9*, these being the leoetioB times in 

dioaiiindths of s second. Aitbougfa the numbers of indlvUibb 
dealt with <not mote than a doaen in each case) ate smaO, the 
revnlb ore suggestive, and will no doubt lead to fortber 
invesrigatMm. 

The attention of those who ore mterested in the question of 
the inhttibnee of acquired characters may be drawn to a paper 
which Ptofi Mark Baldwin contributed to Seimtt (August 33, 
189s), under the title “ Coasdousnes* end Bvohitkm.” Prof. 
Bsldwin fidb to see any great amount of tnitb in the dolma 
of Mr Speneer that intellectual pragtesa bi the race requires the 
hereditary ttansmbsioD of acquired Incremenb in mental faculty, 
and odopb the view advanced by Webmonn in 1889, and taken 
up mote or less independently by Mr Ritdue and Mr Kidd, 
that social advance brother by tradition than by hetedhaiy trails' 
mbstott. “ Mtn, * said Prof Weisiiiann, "availing himaelf of 
tradition, b able, in every part of the intellectnal domain, to 
seise upon the aeqmremenu of hb aneestors at the point where 
they M them, and to putsue them further, finally himaelf 
leaving the resnlts of hw own experience and the knowledge 
acquired during his hfetime to hw deacendonb, that they may 
cany on the same process.” Prof Baldwin seems to have 
readied this view independently, and his paper b well worth 
reading. 

Undbe the extraordinary hauling of " The Chemical Theory 
of Freedomof WUl,” Dr W Ostwald makes, in the Ltifaigtr 
BtHthU, some suggestive specubtions upon the mecluulical 
theory of the universe. That all the phenomena of nature, 
oqpuilc as well os inorganic, should be ultiinately of a purely 
m e ch a n i c al character, w contixdictad bythe science of energy 
The theorems of eneigetics give the conditioiis under which any 
event takes place 1 they indicate wluch out of all the poodUe 
courses it will follow, and to what sbte of equllihrinm it tends. 
All thb does not involve the element of time, except in the case 
of kinetic energy In the equations represe n ting mechanical 
processes, ^ time may be put os poehive or negative without 
rendering them invabd In other words, sU purely mechanical 
proc e sse s are reversible, whib natnial piocease* are not They 
have a forward and a backward aq>^ Now there are jpro- 
cene* in nature in which an agent mfluenees the dme daring 
which a certain event bkes place, without bring itself affected 
in any wax Thb happens in all cases of catalyri% and the 
kwf of catalytic action are os yet only very imperfectly 
understood. It b known, however, that the acoeietatiaB of the 
process b proportioned to the cosicentimtion of the eablyaer 
May not the hnmon mbid, the author argues, act upon matbr 
somewhat in the manner of a catalyser, accelerating the 
chemical and mechanical processes asrociated with ps3^tioal 
activity mthout any expenditnre of energy? This may be 
worth conaidenng. But it must he remembered that the eouras 
(ri natural phenomena can be inffnenced in many ways without 
the expenditure of energy Aif elastic missile rebomidfaig from 
a rigid plane is a case in point, or a nver fiowing between 
ib bonks. 

The production of antiseptics appean to be more and more 
engaging the attention of the great German colour manuiae 
turers, and yet another compound, n||oiciiy in the naase of 
potasrinmorthodbiitroeiesobte, boa bm introduced, which* 
p rom b es to prove of cousideiabla service both to the brewer 
and to the bortfeulturist Mesas. C O Han and W von 
Miller have published en aceormt of their investigatfons with 
thb sabetoace— or SMuoMsfo, as it b more getten%caU*d— 
in the Utmtehm AUgmtiti* Ztihmg, end It appean that a 
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•(dntioB conUumng bat one put in l$oo to sooo putt of M«p- 
water ptorcs deUmctive to all cooimoa injanoos panwtea with 
oat tcetj ddetenoM action on the plants Pr^ Aulwy, the 
well known director of the eapcdmental brewing statioa in 
Mnnidi, has examined its dismfectant action <m yeast, and finds 
that the latter, when treated with antinonnm, remained for a 
longtime m a fireth condition m the heated workrooms, whilst 
untreated yeast rapidly underwent decomposition A closer 
examination showed that all the qpeamens exhibited destraction 
of bacteria, while the yeast itiietf proved resistant to even 
stronger solntions, up to s per cent Numerous other expert 
ments have been mode with thn substance, and so far it promises 
skII, being also odourless and veiy uexpensive Whether this 
new antiseptic snll succeed in carrying out all that u hoped of 
It, remains to be {seen , meanwhile it may be regarded as an 
mteresting, and possibly important, contribution to our list of 
dlsmiectonts 

Mbssm Macmiuan and Co mil issue m the conru of 
November a further instalment of theu “ Cambridge Natural 
History " The volume is mainly devoted to insects, being the 
first part of a complete treatiae on the sul^ect fay Mr David 
Sharp, F R S Introductory sections on Penpatus and on 
Myruqiods are conlnbnted respectively by Mr Adam Sedgwick, 
F.R S , and by Mr h G Sinclur The volume is the fifth in 


III IS a faibtiagiaphy cf North Amenenn pabiontolegy fo the 
years i88fi-93,inchmvei andNo ill oontahis the lesolts of the 
primary tnangnlation eiecnted by the Surrey dorbif the peel 
twelve years— that IS, sums the oommeneement of woik npoA the 
topogrsphic atlas of the United States In coa d as hm, wa snib 
coly to remuk that the gratitnde of geologists » dae to the 
United States Government for providing the fisadato pablish s» 
many works, not only of national but also of mtenational int' 
poctamee 

The current number of the foumal it Pkfttqtu conteins s 
paper by MM Afatahsm and Lemoine on the measarement of 
very high potentials by means of a moddied attracted disc 
electrometer Two forms of instrument am described, the one 
for standard mLasuiemenU, and the other, which is of simple 
design, intended for measuring potentuOs up to 100,000 vohs 
to mthin about one per cent In the standard instrument, 
which resembles a modified Kelvin electrometer as designed by 
M Baltic, the movable disc is suspended from the beam of a 
short beam balance, the extent of the movement being limited 
by stops In order, when desued, to moke the movement of the 
balance beam stoble, an anxilMry kmfe edge u placed below the 
diief knife edge of the beam, and weights are placed m a pan 
suspended from this auxiliary knife edgs The attracted due » 
mamtained centrslly within the guard nng by means of three 


the senes, and wiU be follawed at no long interval by the second 
volume, in which vanous contnbutors deal with worms and 
Fidytoa. The ninth volume, in which Mr A U Fvans treats 
of birds, may be expected before the end of next year 
Among Messrs Macmillan s announcements for nest week, one 
of the most important u that of an exhaustive wwk on “ The 
Structure and Development of the Mosses and herns* (Arche 
gomatie), by Dr D 11 Campbell 

Within the past few days, a bulky bundle of new pablications 
of the U h Geological Survey has been added to the many 
reports and memoirs of (be Survey already lying on our table 
The amount of work represented ^ these volumes u so exceed 
ingly great, that limits of space prevent us from attempting to de 
senk and discuss the ground covered in them We propose, 
however, to give in an early usoe a general account of the recent 
pubkcations of the Survey, and content ourselves at present with 
the bare statement of (he volumes reemved during thu month 
First of all, we have to acknowledge the receipt of the fourteeenth 
annual Report of the tnirvey, in two parts Fart i contauu the 
report of Mr J W Powell, the Director, on the opcmtions of 
the Survey for the year ending June 30, 1893, and part 3 (a 
volume of six hundred pages) omtains papers on geological mb 
jects, among which we noUct— the p^ble waters of Eastern 
Umted States, the natural mineral sraters of the Umted 
States, measarements of riser discharges, the laccolitic 
mountain groups of Colorado, Utah, and Aruona, the gold 
silver veins of Ophir, Cabfornui , geology of the Catoctin Belt , 1 
tertiaiy revoluUon m the topography of the Pacific Coast , the | 
rocks of the Siena Nevada , pre Cambrian igneous rocks of the 
Unkar Tetrane, Grand Cofion of the Colorado Two mono 
gn^ihs of ths. U S Geological Survey have been received, via. 
sols xxui and xxtv The format <Ma snth the “Geology of 
the Green Mountains in MassachusetU,* by Mem R Pumpelly, 

J E Wolfit and T Nelson Dale , and the latter contains IW R 
P WhitfiAFa text and drasnngs of the MoUusca and Crustacea 
of the MloeenefiMnnatuHis of New Jersey Both these valuable 
moBogiaplhi an proftisely illustrated Finally, BhUcUhs Noa 
1 18-iM of the Survey have come to hand Noiihuageo 
graphieat rScttonhiy <4 Mew Jeney The next BmUBtH containa 

the rendta efa g«|Maal reconnaisaonce in North- west Wyomliy, 
udte qpedalMiimHU to cermomm resouix^ laouonthe 
I>evoiua^«|m|M<lf Eastern Pennqdvanu and New k ork No 
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fine fibres The simplified form of electrometer w, however, 
the one which tshibits most novelty In this instrument the 
attracted disc n earned by a rod attached to one am of a 
Roberval’s balanci The movements of (he balance, which is 
limited by stops, is noted by means of a long pointer attached 
to om of the honrontal ban of the moving parU Finally, 
the adjustments of the guard nng and attracted disc are not 
made by means of acompiicatui system of adjusting screws, 
bnt by the simple bending of their npports. These supports 
are made of soft c ipper wire, and m the cose of the guard nng, 
have an S shape This manner of allowing for the adjustment of 
the parts of i piece of apparatus is one which will veiy often 
be found of uw and we may mention that lead wire u par 
uculorly well suited for the purpose The authon have made 
a senes of expi-nments to lest what u the maximum d ist m n oL 
between the attracted and attiacting discs it is allowalde to nae, 
and find that the greatest distance to be equal to half the width 
of the guard nng In making their measurements, the authon 
have used a novel method of obtaining a high potential which 
should lemain steady for srnne mmutes Their arrangement 
consists of an electrostatic electnc machine dmen at a ■mfom 
speed by a small motor The poles of the machine ore joined! 
to two pouiU, between which a continuous stream of sparks 
passes One of these points IS ccxMiected to earth, and the other 
by means of a poor conductor, such as cotton soaked nr 
paraflUn ml, to the inner coating of a Leyden jor Under these 
arcumstances it is found that the potential of the intenor coot 
mg of the jar u very consUnt Thus in a senes of mcasnre 
menu recorded by the authore, the maxunnm change m ilx 
mmntes amounted to only I port in 1000^ the potential beug 
about 90,000 volts 

The additums to the Zoological Society’s Gardens darihg 
the past week include a Mosambiqtte Monkey (CsrtgpsMsnsr 
pjttirytknu,^) from East Africa, a Smith’s Dwarf Lemur 
mtihi) from Madagascar, presented hy Mr E 
Dyer ; a Rhesus Monkey (Afarorw ritmt, 9 ) trim India, 
presented by Mrs Vernon Biden, a Polar Bear {Vhn* 
mantfomt.i) from SpiUbeigen, pceeented fay Mr Arnold 
Pike I tvro Masked PartekeeU (i)wrii«fe>hCt/erMMfo) from the 
Fiji Idahds, e Blue end Yellow Macew {Ar» erwuwsM) from 
South Aaienca, a Peregnne Fsfco»(/fefr« f trt griHtu , vet 
: Atutim) from North Amenca, a Night Heron (A^rfrmvuw 
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grtstta), Etuopoui, wi Antaimc Skua (Stermvruu atUtrcheus) 
from the Aataietw Seas, presented bjr the Hon Walter 
Rothschild , two Senegal Touraeonv (Cvrytkatx ptrta) from 
West Afinca, ptesented by Mr I J Roberts , three Blackcaps 
atnctifs^Uh), a Nightingale (AMs/iMr Awimm), British 
presented by Mr Foynter , a Wall Lisaid {Lattrtt munbs) 
from Sualy, prese n ted by Mr A M Amater, a Dwarf 
Chameleon [CAamahoH yimtlui) from South Aihca, piesented 
by Mrs S Jacksoni two Squirrel Mimkeys (Ckryttthruc 
satmu) from Guiana, a Spotted hagle (Aqtnla tiitvia) from 
India, three Weka Itols (Ckydnmttt tmsinaJu), four luatera 
Luards {Sy>*it*tl0n yuMc/ahu) from New Zealand, deposited , 
two Gnsons {Gahcits vHtata), a Coypu {JifytfttamHt a>ypus) 
from South America, two Western Boas {Bta tcttdtn/aJts) from 
Paraguay, pnrchased 


IS illnstialed by a reference to the arrangement of the asteroids 
in space, whose distnbution offers peculianties explicable on the 
hypothesis thai the mean daily moticm u variable if the 
spi^xunation to commensurability overate a deSmta bmit 
Taking a list of twenty five asteroids, wberem the valae of 
>= I - Sfi IS less than one fifteenth, he idiows that none have a 
period giving a mean daily motion very approximately tvnee that 
of Jumter (5^ 3) The mean daily motion of these twenty 
five lies between 563 2 and 640 2, but none come be 
tween 57a 6 and 614 4, that is, the mean motions 


comprise those more recently dis^ered The asteioida Nos. 
33a and 381 have mean motions of 605 5 and 613 5, respee* 
tively, and it should further be remembered that m the whole 
list of astertids, there are only five whom means approach the 
lower limit of 362 This remark simply refers to the vahie of 
the illuktration, not to the accuracy of the &ct it is called in to 


OI/S AiiTRONOMJCAL COLUMN 

Sun hPOr Obsxiivations in 1894 —In a i*parataidnui ata 
dir yurt$ljahmkr^ dtr Nmtut^tchtndiH Gttellttkaft tn 
ZOnch, Jalugaiig 4, 1895, Dr A Wolfer bnngs together some 
results relating to the sun spot statistica made m Zurich and else 
where for the year 1894 The pam]dilet opens with a deter 
raination of the constants for reducii^ the observations of each 
observer to one scale 

The mean observed relative number of spots for 1894 came 
out as 78 o as against 84 9 in 1893, showing a disunct 
decrease The secondary variations wen. also very prominent 
during this yeart further, between two very low minima 
there occurred a prominent maximum lastmg firom May to July 
Nevertheless there was on the whole ageneiw decrease, making 
it possible to determme the epoch of the last important maximum 
Having plotted the relative number of obbervedsun spots for the 
three years 189s 94, and connected them together, the smoothed 
curve indicate a maximum at 1894 o The len(^ of the 
elapsed period, that is, from maximum to maximum, oecamc 

18940- 18839 s too, 

and the interval between the last mmimum and the present 
maximum 

1894 o - 1889 6 = 4 4- 

Dr Wolfer makes a comparison of the sun spot numbers with 
the venations of the magnetic declination Here there seems to 
be a very good ameement, and the curves for both are eery 
si mi la r The epoch of the maximum maf^ic vanabon, inde 
pendently determmed, occun m August 1893 or 1893 6, which 
comodes exactly with the secondary nse of the curve of relative 
spot numbers. This secondary rue in the curve occurs just 
before the time of maximum deduced from the smoothed curve, 
and suggests rather that the former date should represent the 
chief sun spot maximum Dr Wolfer, however, u not of this 
opmion, and prefers to hold to the date gathered from the me^n 
curve The pamphlet concludes vnth a tabular statement of 
each of the observers individual observmions for the year 1894 
together with reference to the literature 


PLANBrARY Fbriurbations — In No 33ia of the Attro 
namttek* Naekrukitn, Prof A Weiler gives another paper on 


formube which are given, and mnch of which would be u 
mteUigibie vnthont the earlier pqien,, but attention may be 
called to one of his results 

When the commensurability m the penoda of the disturbed 
and distuibliig planets becomes veiy close, that is If I «• I - be 
vm small, umm ji is the raUo at the two mean motions, the 
aeries by which the perturbations are expressed is not conieirat, 
and the problem la apparently insoluble Such a result is 
mconsMtesu with the regularly observed motions of the planets, 
and therefore pomta to some error m the asMnnitions on which 
the solu^oo of the problem is foanded Tbit error Prof 
Water traces to die treatment as constant qf the semi axis 
major of the disturbed planet’s orbit The justlee of thu remark 
KO 1356, VOL. 52] 


Thr Svstfm of a Cfniauri —The mcndian meaaUreaof 
the positions of Sj and oy Centaiin, made at the Cape in 
1879-1881 have been utihied by Mr A W Roberta for a 
deteinimstiun of the relative masses of the two stars, and other 
data connected with the system {Atl Naek No 3313) The 
place of the centre uf gravity for 1880 is given as R A 
14b 31m 37 S37S declination - 20 20' 63 ± O I3 , 

pi^r motion in declination (1880) m + o 750 ± o 00c, 
proper motion in K A (1880) = - 7* 391 o 033 For the 
relative nubses of the two stars, the values deni^ are 51 to 
49 ± 1/50 of the amount 

According to the results obtained by Mr Roberts, ay 
Centaun u. very sli^tly heavier than the sun while aj la 
about two hurulredths lighter Since a, is now between 
five and six times brighter than B|, it must have by for 
the brighter surface Taking a mean of the different viduet 
which nave lieen obtained for the inn’s brightness in refaUion 
to the stars, it would appear that ay Centaun is u bright ab 
our sun, whtle at is sbout five times femter sj Centaun it 
accordin|,Iy some distance on the downward track from the 
dignity of a sun to that of an ordinary planet while oy Centaun 
IS, as regards light, sire, and mass, a twin brother of our 
sun Spectroscopic observations iWlI furnish another method 
fir determining the relative masses, but, m order to improve on 
our present knowledge, the observatums of veloctuea must be 
aetumie to within one or two tenths of a mile per second 


Holmrs Comet —Thu comet which has presented such 
pecubmties both m its physical itnielure and the form of its 
orbit as to make it one of the most remarkable cimets of short 
period, has been nnade the subject of an elaixarate mvesl^tioa 
I I y Dr 11 J /wiert Taking into account the action of Jupiter 
and Saturn, but neglecting that of the Farth, to which, owing te 
the great penhebon distance of the comet it cannot make any 
close approach, Dr /wiers is led to fix the date of the next 
penhelioD passan on Apnl 37, 1899, and givea an ephemeru 
commencing on February 16, 1898, the earliest dale at which a 
vesitdi is hkely to be successfril The theoretical brilliancy la 
then o 0063 and when last seen in 1893, the bnllumey svas ex 
pressed by o 0118 In April and May, when the comet will be 
well utuatrd for observntion m the southern hemisidiere, thu 
latter quantity will be exceeded, and will appnamh that, that the 
comet possessed in January 1893, when it underwent such a 
remarkable change m lU ap^ianoe If the comet retama ita 
stellar bke character, the diHkuItT in detection will no doubt be 
increased, but an early discovery is eimnently desiraUe 


ON THk HABITS OF THE NBA, THE SHEEP- 
EATING PARROT OF Nh W ZEALAND 
'T'Hl!. kea, the mountain parrot of New Zeatand (NtAtr ntU 
Mkr), has earned considerable notoriety from its remarkable 
habit of attackiiw bving dicep It la commonly stated that the 
natnial food of this bud consists of insects, fruit, and bemet , 
and that it has developed a taste for a carnivorous diet only 
during the last thirty yean Mr Taylor White, however, baa 
recenQy pointid out (Zotbgut, August 1890 that the varioua 
statements on the habits of this bird have all been derived from 
second hand mfonwaion i and, as the haUtat of the parrot is on 
the tops of Alpine ranges, owners of sheep and sbc{dietda who 
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in winter and ininmt.r kcnrch the mamituii t(^ fur their atoek, 
■lie the men beet fitted to tell us shout the hsbiU uf the bud 
On observatioiu made duriiw such cspenences Mr White fasset 
his owh secount In the dutnct with which this writer was 
acquainted, the kea always lived hi|^ up on the mountains, 
imons rocks and boulders, a tong dtsUnce above the forest hnc, 
in suu a ntuatMO, of course, bemcs and fhiiU were out of the 
question, and the bud appeared to bve on lichen and any insects 
itcopldfind tven when the pound was covered with several 
feet of snow, and when roots and other food were out of reach, 
lichen powmg on steep rocks would still be obtainable by die 
bird ^e view that the diet of the kea generally consisU of 
fruit and bemcs would thus appear to be cironeom 

It will be remembered that Wallaee and others sUle that the 
kea regards the kidneys of sheep as a “ special delicacy,” and 
that It attempts to In rrow mto its victim in such a way os to 
reach this part Mr White, however, opposes this prevalent 
view, and regards it as probable that the turd desirui to obtain 


heiul or rump c f the sheep In corroboration of this Mr White 
mentions that sheep with long wool are more fluently attacked 
than animals with sh<wt woof, as apparently the long wool pvcb 
the bud better fiuubtles for holdup on with his feet when 
drilling a hole into the back of the sheep It is not very ea» to 
coniectnre bow Ihu haUt of attacking imeep was first acquired 
by the kea. In winter time the sheep are coiered with snow, 
and often have iciclts hanpng to their wool , and it k suggested 
by Mr White that keas may ha\e mistaken sheep so disguised 
fur snow covered patches of rock It may further mve happened 
thU when searching the supposed rocks for insects the biras in 
some cases would taste the blood of the sheep “ When some, 
of the birds had once found out that the blood of the sheep was 
good for food others were soon imtiated into the pufomiance 
It* IS poasitde that in some such manner the kui may have 


It was fiu from certain, however, whether a pte ie we wlneh 
was amide to impel a ng^ iron nkUet agaust a conwieiabie 
reststanee would have equal efficiency m the eaae of a root, the 
prcsMire in which arose from so unccftam and ineatneabte a 
source as its bfe 

There were many frmts both /rw and rwiihi 

rhe aod substance or subManoea, which h would seem that 
moat root! eacrete during tbeu growth, mig^ pocadiH fcdlitatf 
the root's povrer of penetmtioo Just as mamr fiuigi eat their 
way, as it were, into the solid wood of theu host means of 
ferment bke subsUnces whmh they secrete and pour out uposi 
their subatiatnm, so might the roots perhaps ha capec t erl to 
soften and prepare their way by means their acid eaeretama 
Against the suppoution could he raised the feet, already brosohed, 
that the forces impelliiw the root apex forward, are derived 
from the vital atbvities of that structure, and than these nodung 
can he more sensible to ehangi of sarroundings, or lesa to be 
reckoned upon by us, whose conceptions of anydiiiig dealing 
with life are yet shrouded over with uie darkest abseunty 

But to pass from speculation to fiKts, we find that Feitce 
tested this point by experiments on the seedlings of Brotsua 
Mfus and Stttafit aBa He took a potato, and split it m half , 
on oncof the halves he cut a number of small slits, mto each of 
which he inserted a seed of the plant under obeovatton He 
then placed the potato halves together, bniding them 
ti^tly with strine fhe whole contnvance was plsZed m a 
vessel cuntamuig tuimp sawdust, care being taken that the cut 
snifeces of the tuber lay hunxontally After an interval of 
twelve days the specimens were examined, and although some 
were found to have grown between the cut smfrmes (for neoriy 
all hod germinated) yet others had pushed their rockets verti 
cally downwards so as to penetmte the aubatance of the potato 
In some instances so vqmous hid been the growth tW the 
rootlet had traversed the whole thicknem m parenehyma 
pierced the bird eorky layer if the surfime, and tnen reached 
the sawdnst without 

Anatomical esimmalion of the root and surroundiim potato 
tissue showed sever il pectibanties In the first place, tbs young 
root was almost devoid of the eustomary clothing of hairs 
secondly, the cells of the potato had undergone alteration, urns 
much as those which were in immediate contact wiA the 
advannng root were much contorted and tom, whilst two or 


little reflection, however upon the powers of roots in genemi, 
leads ns to doulit whether (his prcqieTty is really as restneted 
as the first gbuice would leid us to imagine and when we 
peruse Prof Pfeffer s work upon the pressure of the root and 
find that, fir instance the root of the common bean exerts 
during Its growth a pressure of some 400 gms , we realise that 
this roechimcal aetum alone might suffice to drive the growing 
root of roost plants mto living tissue, if circumstances neees 
Mtated such an expediency This u evidently on important 
pomt, and touches upon the evolution of the higher parasites 
It IS only remarkable that it has so long remained untouched 
We must now (hank George Peirce for takiim up this neglected 
sulqect, and placmg it upon a sure basis (see Bat ZtU September 
i8m) The question first to be decided wo* whether tne pres 
sure which Pteffer had found in the mwing roots was in itself 
sufficient to force the roots through bving tissue I or the 
determination of this, iron models of roots weighted up to 
370 gms were cmjdoyed The apices of these were pbiced 
uixin a cube cut from a potato, and the whole surrounded with 
damp sawdust to keep the bvuig substance fresh After an 
interval of twenty three hours, it was found that the iron pomt 
had penetrated m m into the potato Agara, a similar model 
weqlnted to 330 gms was driven m twenty four hours through 
the coik liyer wii 3 m m of parenchyma of an uncut potato 
Also a roctdbbdel placed on the stem of Impatum futtami, one 
and a half centimetres thick, pserced this m less than twenty 
houn when yao gms weight were employed 
Thus a prasure mfenor to that fimnd by VkBa in the root 
of Vteut fit* was anffictent to drive an iron model an aj^ire 
ciablc ffiManoe through the living tissues of the potato 
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mtruslve ruotlit wss enclos^ within a corky cylinder oc sheath, 
cutting It off more or less perfectly firom the living, unharmed 
tissue of the tuUr The starch nrains were in even ease 
unaltered hut Prunet m his researtm on CynedoH, and Peirce, 
in his exammation of one of his specimens of Pmm, noticed 
certain grams m the neighbourhood of the root apex which were 
partially dinntegrated This, however, is not a necessary con 
sequence of ferment action uidecd, a check cspennmit of 
Puree s leaves little doubt that the diamtegration ranlts m these 
cases from the irtivities of boctena which had gained an entrance 
with the root (.loss tubes elosed and pointM at one end svere 
mnk, hke the iron models already mentioned, mto potato basue 
In one instance the apex of the ^oss wu snitouiiM by 

eorroded starch grains Here thm could be no question 
of ferment formation and evidently boctena were odheient to 
the 

‘So fiu the (\|x.nments had proved that the thin, ddieate, 
and pointed roots of rape and white mustard ore ate to 
penetrate living tissues Pence earned the matter further by 
testing the powers if the tent rootlets olBuMmuoA Vtamjatt 
to do likewise 1 he rootlets of germinating seeds of these wero 
placed in glass tubes into whi^ ihey occniately fitted, and 
tbeir apices placed m contact with the surfisce of a ofoe of 
potato The seeil and glass tube were r^hddbyUym 
of gypenm, in which a gap was left for the extcnsmn of the 
idumule The whole was kept moist by damp sawdust After 
three days the roots were found to have pieiced the hvmgtisKie 
to the extent of 7 5 m m 

Other expenments wero made on the rame plants m which 
other tisncs, surh as stem of Imtttutu summ, leaves of 
Echevana and Aloe, petiolea of Rhatun, fte , were auhebtiited 
frw the pototo Theae alao were pietra t ed by the rootlets 
I In Kmie instances, however, such as leaves of Aloe and 
petidles of Bkatm the pabulum was evidrartty ua 

suited to the healthy e x is t e n ce of the root, for after a ihort 
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Shwfaur tcmlti bad boen obtained with the hanitom (modi 
fied foatt)of Caienta« in a former reteaich of GeorgL Peirce'e 

"-jg achievement of the Mune worker wae to 

m ai parautes upon other planu, from 

a ig which gave the 

. , ;o have been JmftUttns luUatu 

The young Pbnm grown under these unwonted condittom 
prodneed an almou normal root sjatem, with numerous aide 
Inandiea , but the item wai rtunted in itb growth, although it Imre 
leavea and a fcw flowers The roots it may be menuooed were 
here also devoid of baits This experiment is extremely interest 
ing m a great many ways It shows in the first place how fine' 
IS the hne of demarcation between an ordtnaiy earth groan 
plant, sttdiasPistim, and a phanerogamous parasite espcclall) 1 
partial parasite like mistletoe 

Agam, it has a phvsiolagical interest it is suggesUve of a new 
path of research A strict and careful comparison of the details 
of eutsnud form and internal anatomy ra a normally grown 
Pisam, or other plant, unth those found in one which is so to 
speak, an induced parasite, must bey mrl all doubt shed much 
l%ht upon the relationship lielwecn the shaiK and structure of 
an organism and its uiiruundinn 
We know but too bttle of this branch of biology at present 
Why an organ should be shaped this way in one individual 
and that sray in another, may indeed he partially answered in 
some coses , but these instances ta few and thAnswers an. in 
my the least of them Rtiuol r Bl Kk 


DR A SCHMim S rHJbOW OF FARTtt 
tSI QUAkJh MOTION 

[Nora — The following pages contain a summary of an in 
terestiiw but little known paper by Hr August Schmidt r f Stull 
An English translation w os preporedby the late Dr 1 sen 
Kebeur Paschwitr for the Settmoletinal Jeumal of Japan but 
arrived too late for pubbcation in the concluding volume of the 
senes The onginal being too huii, fm insertion in Nai i ai I 
have condensed it at the translaK r s request, at the same lime 
adhenng as closely as posublc to the author s words The title 
of the paper u ‘ Wollcnbewenng und Fidbeben etn Beitioe 
nir Dyramik derErdbeben ’ {Jahr>.fkeftf rfor yrmns fin r UiiJ 
Nmhtrinmit in Wuritemtmr;, 1888 pji 348 *70) In a later 
paper (same journal, 1890, pp 300-233) Dr Schmidt apulit 
nis theory to the Swiwi earthquake of January 7 1889, and th 
Charleston earthquake of August 31 C OAVihON | 

CEISMOLOCjISTS assume the pronagaUoo of earthquake 
waves to take place umformlj in all directions , they reg iid 
the coseismal or wave surfaces as concentric sjihcTes the rays as 
straight lines nonnal to the spheres This, howeeer is an 
entirely unjusofied assumption which certainly focilitates the 
calcula ti ons, but leads to very doubtful results in determinations 
of the veloci^ of propi^bun and of the depth of the earthquake 
centre It is impoMole that seitmie should be slrai^t 
bnes, because the conditions on winch the velocity depends 
undergo change wnth itiereasiiii, dt^h below the surface 
Though experimental determinations of the velocity do not agree 
with tbs tbeoretieal value Jefi yet it is clear th^ the lelocity 
must depend on the density and elastKity of the rocks thnuigh 
wrhkh the wave is propagated Now the modulus of elasticity 
osnng to increased pressure, must increase wath the depth below 
the sur&oe ; and thmore the velocity of the earthquake wave 
must'olio mcreaae with the depth 

As the vdoaty of pnqpegjUion increases, the enetg) of a 
vibsatnig paitiele diminishes , and thus, as is svell known to be 
the case, earthquakes should be less noticeable in mines than on 
the lurfoee of the earth 

Am m dmm t Saphnt law —Let us imagme a wravc uii 
aaatnig from a deep centre and propagated fai all directions 
A verueal pfame ttirou^ the centre enu ell the succesetse 
mertsmal luHaoes, as wdlas the earth’s wrfocc Letussupppm 
dw aeotioa of the latter to be a bonrontal stiaigfat line ^c 
lower porta of Figs t anda show the sueccsmva pomUemsof the 

1 — 1 — e. — « * — 
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r as they rue aod with 


rays convex downwards, represents our new theory The 
honsontal straight line, dividmg the upper pert of the figures 
. lesenta the surfoce of the eeith la Doth 

st appear equally distributed m all diNCtUMia 
I th^ remain so, but m Fig >, in 
o the wave surfaces, they must diveige 
M a muen more rapui rate below than above, thus becoming 
convex downwards Of course. Fig 2 only lepr ew nta a specuU 
law of increase of selocity with the depth — the vdoclty is sup 
, . _ .. . .. , . 

if the law 

IS a ctiHerent one 

A eompanson of the figures shows that in Fig 2 there is a 
greater condensation of the seismic rays, and therefore a greater 
intensity of the shock m the neighbourhood Of the tpicentre, 
and this corresponds better snth the effects observed within the 
area of greatest disturbance 

But more important for our purpose are the sections of the 
earths surfort contained between two successive coseismals 
I arh of these sections is a measure of the distance through which 
the wave appears to progress from minute to minute at the sur 
face In nalitj it progresses obbqnely from below in the 
direction of the rays, and the real wstance through which it 
moves IS smaller than the apparent one We can only observe 
the ^parent velocity at the surface If we have at our disposal 
a suffieient number of good time observations, we can draw the 
horizontal coseismal bnes on a map and determine the apparent 
veloaty from their relative distances In both figures, the 
apparent velocity has its greatest value at the epieentie and 
decreases t utwards In tig l, it |,iaduallv approaches aqnnpto 
tically the true value m the direction of the rays This u. the 
law whuih llrpkins propounded m 1847 In Fig a, the ap 
(surent velocit) at firat diminishes rather ra|iMl), until it 
reaches the value tf the true velocity at the depth of the centre, 
but afterwards it amun uicreases gradually with the distanct 
We thus trrive at the following amendment of Hopkins’ law, 
which wdl be expanded afterwards the apparent velocity at the 
surficc IS never less than the true veloaty at the centre and 
vanes with it 

Dtffnen ti III r ailh/iiait Vehttlm — Aecorduig to the old 
theiry cveiv siilatance ought to possess its own vdodiy de 
pendent on its internal structure The broit, which w dehned 
ny Hopkins law os the k west possible value of the apparent 
velocity ought always to be the same m any given repon Ex 


different substances as was to be expected Bat they also 
show considereble vanations in the same material the vdocity 
increasing with the strength of the initatl impulse Real earth 
quakes '^ow even larger diflerences m velocity than artificial 
ones, and often earthquakes of less intensity are propagated with 
a greater veloaty in the same region than very strong ones 
rhese differenees are inconsistent with Hopkins law To be 
explamed by the old theory they require for the centres of 
earthquakes with great velocities an enormous depth below the 
surfoce a near approach 1 1 the centre of the earth, for an earth 
quake emanaung from the centre itself would amve simul 
toneouslyat all pomls of the surfoce With our new hypothesis 
such differences aie necessary and even with the hugest 
veloaties the earthquake centre may be at a considerable distance 
firom the centre of the earth 

Proof af the Lou —The law that the veloaty at the suifoce is 
never less than that at the earthquake centre includes Hopkins’ 
law This indicalOT thi I the law u a general one Ita roothe 
matical demonstration is eontamed m the law of refiraction We 
may distingmsh the foUowug three veloaties (1) the veloaty 
at the (cntre «, , (a) the true valocity at the surfoce, • * Aat 
part of an earthquake ray through which the wave piogreases in 
one minute, m , (3) the apparent vdoclty at the sniftce, s r the 
honiontd dutance between two succesnve ceaeiimals com 
spending to an mtervd of one minute, t At anexomyde, let ns 
take m Tig a the horizontal distance between the fourth and 
fifth coaetsmols from the ^centre aa a representative of v, and 
fot the seetMo of the ray between the tame eoseiamalt near the 
surfoce represent u, and the distance between the centre and the 
first coteiHDal W) Then, if a be the angle between the ray and 
verucal at the mnt where it aceti the surfiue, we have 
•i/tm a , and, if a, be the angle which the tame ray makes 
with Uw vertical throuiA the eartnqnake-centre, we have by the 
law of rcftwctioa v m m}tm a * ujA a| 

Nov, let fas constdef the different rays emanating ftosn the 
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uutbquakc centre When ■] u eqiwl to eero, e u infinite^ 
grttt At a, inctCMei, e decr«Me«, until Si » 90^ Thu 
corrupondt to the ny which start* horizontally from the 
centre, and at the point where thia ray reaches the snr&ce we 
have OSH, When oj becomes obtuse, the value of sin S| de 
creases apin, and v increases, though more slowly because the 
rays diverge more and more bat at an infinite distance v would 
ogam be infinitely great 

Tbe only condition by which our law is bound 1* that the true 
velocity of the wave is alwtys the same at the same depth , but 
the variation of \Uocit) may fellow any law The law would 
even remam true if the veloa^were to decrease with the depth , 
but in this case thi rays would be concave downwards, and only 
a few would reach the surfiux But, as we have every reason to 
IxJieie that t increases with the depth, it fellows that the rays 
must be convex downwards and not only the ray which is hon 
zontal at first bends upwards but all rays do so in time Ihe 
whole duturbed area of an earthquake is thus divided into two 
rone* an inner arcle in which the aiiparent velo ity ? decreases 
os the distance from the epicentre increases andm outer iing in 
which T increases with the distance up tv inhnit) Ihe inner 
cucle IS the region of the direct rays, the niter ring that of the 
earthquake energy which by refraction is brought up from below 
The smallest value of r corresponding to the boundary between 
the two tones measures the velocity >f propagation at the depth 
oiJthe centre 


N1 



TheJefleU f lurvalureof the earths siifice, which we have 
so far|negleLted will ti n 1st in a diminution of the rate at 
which the veloaty increases in the outer tone 

rkt FmthqHokt Uedo^apk^—T^ law connecung the 
variations in the apparent velocity at the surface is best ex 
plained by the upper parts of Figs i and a At the points where 
the surfime line is cut^ Ihe co^mols normals are erected to 
the surfiue of I, 2, 3, &c , units in length, representing the 
differences in time from that at the epicentre A curve passing 
through the ends of these normals represents what we call the 
hodograph Ihe greater the inclination of the curve to the 
surface Une, the less is the apparent veloaty, r, at the cone 
spondpig pomt of the curve Where the curve u horuontsl the 
i^oaty IS infinitely great, where it is convex downwards the 
velouty decreases outwards, where it is coneaie the veloa^ 
increase*. The hodogn^ in hig i u the hypeibola of von 
Seeboch sad Minnigerode If we use tbe some scale for the umU 
of time ohd veloaty, the hyperbola la rectangular and the 
asymptotes axe dumped towiaird* the centre fn tig 2, the 
hodograph is no longer hyberbolic, at the epicentre it 1* 

- j j gradually approachiim a 

t of Inflexion, after wluch it 


1 The Bams • h od ^h in>.pvmbyHu 
ptasM sr a yfcl tjl p a a vanabla gf « 

think that aoj^pKaka can arwa If w« lu- ‘S 
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becomes concave downwards, and gradually becomes bonsootal 
again at infimre If, in the lower part of the figure, we fritlow 
the ray which leavei the centre hortiontaUy untO it readies the 
Burfime, a normal erected at tht* point potMt thnie^ the 
point of inflexion 

It IS important to study the ehaiwes in the form of the hodo* 
graph as the depth of the centre grad^lydiminmhes Theieaub 
IS that the two poinu of inflexion move towards the epacentie, tbe 
convex portion become* smaller, and so also does ‘'uiner 
rone of the disturbed area When the centre anPapsccatie 
comade, the convex portion of the curve and the inner tone of 
the disturbed area disappear entirely the hodograph conaista 
.of two symmetrical concave branches which meet at an angle at 
*the centre Thu suggests to us how we should explain the 
resulu of measurements of veloatie* in artificial earthquakes 
In a ahuck produced at the Mirface of the earth, tbe veloaty 
must increase from the centre outwards The stronger the 
charges of minpowder are, the longer ore the diatances that can 
be employed m the experiments, and the greater the mean values 
of the velocity obtainid 



depth of the centre, and rt must also vary w 

expresses the change of velocity srith the depth But, whatever 
be the unknown law, the hodofpiqih must alwim be convex at 
the epicentre, and pasaing through a nomt of mflexum, after* 
wards become slightly concave Till* follow* simply from the 
law of refiracbon without any ngard to the rate at wfudi the 
velocity increase* with the depth 
A* as we do not posMS* a suflfeiently large niunber of 
Umc observation* for at kaat one earthq^e, it will be 
impcwible to draw any cooclnaioa coneetmiig tbe law of velocity 
from the form of the hodograph Even with the beat ofaaerva 
baas, we can never, m diawt^ the hodograph, exp^ that oil 
pmnUwiUfiai on a regular and oontinnoua curve Mt wlurt we 
may expect n that, vim a snfltetently huge numbmr of ohtotvai 
bona, the will be dutnbuted cauplly on both shlei of sadi 
a enrve The hodograph co n tai ns the ofaMrvations from phdica 
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u an pgMible directions from the epicentre combined m a siOKle 
pleae If the velocity it different in diffinent directions, tn the 
general fisnie these differences will be ebminatcd when the 
number of observations is large enough, and the result will be a 
curve free firom local duturbancxs 

Although the time has not yet come fmc ns to determine the 
definite form of an earthquake hodograph, wt we know enough 
from the best examined earthquakes to decide whether the 
hodograph is an hyperbida or a curve with points of inflexion 
whether Hopkins law is confirmed by the observations or 
on increase of velocity is notire^le m the outer rone of the 
disturbed area 

The best example for such an investigation is contained m 
von l^hach and Minnigerode s discussion of the earthquake of 
March 6, iSys in Central Oermany An inspection of the 
map of eoseismols published by them is sufficient to show that 
the honsontol coseismals are crowded together in a sinking 
manner near Gottingen and Leipeig at a distance of sixteen 
(German) mUes from the epicentre Accordingly, in dnwing the 
hodograph we see bow badly the hyperbola suits the observe 
turns several points which are most valuable for the 
determmabon of uie epicentrr bec-iuse they ore nearest to it 
and which agree most perfectly with one another must be 
rejected m constructing the hyperbolic hodograph, in order that 
the earthquake may not begin at the surface at the earth until 
li minutes after it was actually < bserved at five diflercnt places 
at five to six miles distance from the epicentre For sixteen miles 
the hyperbola leaves all the best observations below it, alter 
which nearly all points remain above it until it ends at Bresi-ui 
at a distance of fifty seven miles from the emcentre At this 
place a magnetic ne^le was found swinging fay Prof f>alle at 
4h Sm S5S , Berlin tunc, but the shock its^ may have occurred 
several minutes earlier The hyperbola is made to pass exactly 
through the point corresponding to this time, for otherwise its 
vertex woula have to be placed still higher than it is now and 
thu would increase the already existing disagreement between 
the cakuloted time of the beginiung of the earthquake and the 
actual observations 

How welt on the contrary ore the observations represented by 
a curve the vertex of which is a tittle below 3b sjm , and being 
convex downwards passes at a distance of seven to eight miles 
between jh 55m and jh s6m , reaches its pomts of inflexron 
at about eleven miles distance with a slope corresponding to 
3 5 rmles per minute and then leaving some points on one side 
and some on the other, passes through Tubingen (36 y miles), 
the last trustworthy point, until it reaches Breslau one minute 
before the observed time, with a leloeity of at least fifteen miles 
a minute 

The Herzogenrath earthquake of October za, 1873 leads to 
somewhat similar results In drawing the hyperbohe hodograph, 
some of the best observations thosi UM.ctfor determining the 
position of the eptcentre bave to be rejected altogether while 
others must be supposed to err by as much as two or three 
minutes But a curved line, passing through the mean positions 
of the points, is concave throughout on its lower side with a 
large curvature at the epicentre The figure certainly differs 
little from the form of the hodograph correqronding to a centre 
at the surfime, and the inner lone is a circle of not more than 
four kilometres radius 

Thus the best investigated earthquakes at our diHxuol show 
that the observations agree much less closely with the older 
theory of concentnc earthquake waves, straight rays and 
hypeibolic hodograph, than they do with the new theory of a 
veloeity of propogabon increasiM with the depth, rays convex 
downwards, aiui a hodograph witn points of ipflezum 

n* DtttrmiiuUten if /M iXgSM ^ tk* Ctnirt — If the law 
connectnig the velocity with the depth were known, we should 
be able to caknlate the fonfis of the cornsponding rays and 
hodograph, and to find a relation between tlra de^h of the 
ooitre and the form vS the hodograph In Pig a we have 
started with tht amplest assumptlda, and supposed the velocity 
to vary as the depth Asthiskw isanentir^aiUtrarynne.the 
figure can only give a nearer approach to the truth than ffie 
tMocy t^Msanted m Fig i If, finr instance, the modulus 
of elaaiioty were to vayy as the depth, the vdodty would change 
moeli more raptdiy near the earth’s surfiue thim for below it , 
and the fimt that the perceptibility of earthqtwikes decreases so 
rapidly os the depth increases, certainly inoeates that a rapid 
dauige in the vekicity takea plaice immeoiatdyhirtdw the snrfoce. 
Coaseqiiently, m cal^tiag the deptii of die efomrt correspond 
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ing to our law, we should find too large a value Other 
dinicalties m drtetmining the depth of the centre are opr 
Ignorance of the true superficud velocity, and the uncertainty os 
to the form of the hodomph, esp«naliy the doubtful position of 
Its pomts of inflexion Bat, m qpUc of oil these difficulties, we 
may consider it as a rule that the depth will increase snth the 
rodms of the inner zone of the dntaroed area, and that it will 
certainly always be smaller than this radius 

On tfae other hand, a minimum value of the depth may be 
found by means of the tsngent at the point of inflexion This 
tangent in Iig i like the asymptote in big i, mokes on angle 
of 45* with the horizon liecause in both fopires the central 
velocity («,) was taken as the time scali While m Fig i the 
asymptote poues through the centre, m Fig 2 the taogent at 
the point of inflexion passes above it Now, let us imagine the 
depth of the centre in big a to remain the some, as well os ihe 
velocities iq at the centre amt u at the surfiuie , but let the in 
crease of velocity be no longer uniform as before, but be 
prmcipolly restneted to the neighbourhood of the snrfiice The 
consequence will be that the rays will differ little from straight 
bncs at first when they leave the centre, and that the principal 
increase of cuivature will be near the surface The point of 
emergence of that ray which leaves the centre honrontaUy, svill 
move to a mater and gTe*^^^ distance, and, os the some is the 
COM. with the point of inflexion of the hodograph, its tangent at 
that point will be disjilaccd parallel to itself downwards , and 
when the whole change is imagined to take place m the surface 
Itself, the hodomph will coincide with Seefa^ 1 hyperbola, and 
the tangent at tfae point i f inflexion becomes an asymptote and 
posses through the centre 

Thus with a hodograph adapted os well os possiUe to the 
existing observaUons, we find a depth of more than five, and leia 
than ten, gee graphical miles fur the earthquake in Central 
Germany and a depth of less than three kilometres for the 
earthquake of Herzogenrath hach of these earthquakes 
represents a specuil type Type I with a very small depth of 
centre and an approximate disappearance of the inner zone, is 
represented by ihc earthquake of Herzogenrath , Type II , m 
which both rones ore pretty equally distinct, and the depth » 
rather considersble by the eatthcpiake of Cmtnl Germany 
There msy exist a Type III with a very deep centre, or with 
small intensity and moderate depth, for which the point of 
inflexion of the hodograph falls outside the ragion when the 
earthquake is perceptiUe, and where, consequently, the bodo 
graph IS convex throughout Amongst the earthquakes 10 ^ 
studied, for which the mean velocity has been calculated, those 
with small veloaties, which generally have a merely local 
character, may safely be iFgsrded u bemngmg to the first tjrpe 


THE 701 AL SOLAE ECJ IPSE OP AUGUST S, 

I8q6» 


TT having come to my knowledge that some douhta had 
arisen as to the suitability of Norwayos a post of observation 
for the total eclipse of the sun m i8g6, and having hod both 
cxpenence in total eclipse expeditions and of travdling in 
Norway, 1 determined to make a special tour of observation 
both to the west coast, and olio to fmmarken, Lapland, and 
the Russian frontier on the east coast 
In Mlecting stations m such an exceptional country as Nonray, 
many points must be considered tntf do not apply to roost 
placn , thus It IS not enough to know that A m twenty miles 
from B firithout also knowing how many Qotds he between, how 
many peaks three or four tnourand net in height, how many 
glaaers, and how for they are csevassed, if the monntaiiia are 
pasrable, and if so what weight besides himself a man can carry 
up Those people who have vsitcd Norway, and the mote so 
those who nave travelled m the interior and north of the 
country, ure sulpiised at the almost impoSmbshty of moving at all 
except by the IJotda and certam marie roadi Tbeee geaerally 
raej be sard to extend as far north as Trondhiem, latltudb 
03*^36' , longitnde lO* 30 about After that, on the north and 
northeast coast and Russian firontier, roads are the fMblot 
tradm generally, and the i}OTd commnnication only of a special 
character , the popolation, except at such places as Tromso, 
Kammerfest, Vardo, and Vadso, is very tcan^, and duefly con* 
fined to the sea coast, snd in the latter case rahject to oonnder 
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able variation according to the aeoaon of Ae year and tke nature 
of the iiahing How far theoe pointi would affect on aatronomical 
exertion will be ocen later on 
From Trondhiem we take a north north ea«t count pOMing 
Torghatten on Ufauid of about 800 fcit in height and thortly 
after poM the itlond cf Donn'tto at the bottom of the map on 
the west nde which will be on the border of the thadow during 
totohtf , steaming north to Tommen Oe which will hate about 
me minute totali^ t careful search for stationa is kept liiroe 
IS too low Oxtinden promontory too much inland Heat 
mandoe well within the 85 line and (he island of Tronen near 
the 13th parallel ore too far west tho^h the central hoe posaes 
close by, but hating a longitude of only n‘ 5 the sun is 
rather low The height of ground u 3710 feet Rod Lovenr 
also, somewhat further eastward and Bolgen, a peaked island 
close to the central line are rather too & westward 1 p a ssin g 
Omntes Oe and Meloi, crossing the central Ime, we next 


ndlea direct north of the central line, where then is a hOTlq At 
north east of the town Excellent accommodetfcm can he md 
there, and a tdegraph station exists Further ndtdi is AeWaikd 
of Lands Code, witiun the bmit The islands of Lendo 
and Engelo ore on the northerly limit of the dwdow of totalitj, 
and therefiire useless. If Bodn were ooenpied os headmarten, 
with a steam lannch at the disposal of the' party, and Sandhemet, 
Arnoe, Flema, Xunnen, or the lighthouse root of Slbt, Bolgen, 
Rod Loven or Hestmando as detached sutioiis, a ealuofate area 
would be covered, althm^ these positioiis have the astronomical 
disadvantage of the suits albtude bemg as low ui 6|*to 7f*, 
and the dnratton of totality hut little over li to i) mmutes. 
Yet, owing to the stillneas of the atinos|4iere on the west coast of 
Nonray at that time, and the general freedom from clouds on the 
horison, some good refcultk should be obtained The further fimt 
of the corona being seen tbiDU(^ a considerable fhickiiess of 
watery vapour would have both a spectrueeopic end photographic 



round the promontory of Kunnen two or three miles above 
the central line, a rather inaccessible portion of some aooo 
feet high The lighthouse hUnd of bldt is however, m 
all respecU a denrable position and Kunnen bos a tekmaph 
station— a valnal le adjunct Proceeding east north east 
the Island of lugloe Is pas<ed, ajoo feet hij^, steep 
an I ragged and ij miles further north Fleina about 
^ to loco feet— a good posiii n On the flghr ti the island of 
Sondhomt with the S^hornet M unUin of 3300 feet— a rare 
positi n kt moun alneen only about five or mx miles above the 
central IiM with a mmuie and a half totality and the tun on 
altitude or ^ mbuutf the longitude being six or seven mmutes 
over 14 fliis position (.ives on uninlemipted view all round 
For non climbeis the Arnoe Islands on the west, where IhgK are 
fishing ttauons, would afford on alnost equitly gi^ pcsioon 
These pliM are in eaw communication with Bbdo, the latitude 
of whiA 17 , and longitude 14* 34 about, and which isten 
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Interest in comparison with umilar observations token at about 
douM^he^titiide Although sev^ ivtvnd 

be better adapted for many rcasoos thM othera. Thus Fu|^ 
IS steep and raufcd, and has no advantages over Flema oxc^ 
beyht^ alio Omraes Oe is a traublesoiiie jdace , KiuuMn is an 
almost inaccesnblo promontory of chert and granite rocka, the 
island of Slbt has a good anchonge for boats, and the sun weuld 
not be masked by Kunnen duiug totality Here also is a 
tdegraph statioo 

Irving the west coast poaitions, we teach Trornso, end steam 
ins up to Hemmerleat, suus of avibselion die fitfully away. 
After rounding the North Cepe, 71* 10 40 N , end e^t a^ 
E end steering cast, the Noraktt ispase^ and from rWy law 
south east direcuwi we tnvd efoag a Ueak, inhuepnable dune 
of queitste rocks to Verde, on an wend tbisisebmthenMth* 
east corner of Norway, a good steed whelmg statma, end afbrt, 


October 34, 1895I 


NATURE 


^35 


hotel accommodation. Tbw place 
Auatnan HeUfor 
twdve milef dveetly 


2* 

tnaritoTVi — , — 

noeth of the oentni Hne of . 

oeoi mw d It forma the moat eeaterly atatton , beuif m lo^tude 
31* V, ami latitade about 70* 23 , it would have a dtualion (tf 
totafaty of over iol xu , and the mn aalutnde will beabont 14I* 
It M Mitfy aeceHible, no high ground obatiticU the iiew, and 
praefttOtta and laboar are to be bad I’aiatng aouth down a 
dnaiy eoaat of qaattnte neba and Sdunan alwtea, we come to 
Kilbm about tea miica aouth, and two milea infauid Thera la 
a bdl about 500 feet high, but although tbia would be only live 
or am milei north of the central line, it m not in other reapecta 
a dcaraUe itation Steaming south aouth west we paaa 
Store Eklcero, a promontory some twenty five or thirty miles 
weat of Vadao, wrhichappeara to base all the attributes nia good 
ataltont provided accommodation can be arranged for the 
central hne of totality paaies over the southern point, and there 


aun’a aamwth at the local time of i8h being 97* south towards 
east, and the duration of totality a maximuitt—vm over im aia 
theaun'aakitude about I4i* lasungontoVadao,thetownotthe 
Fimnarken diatnet, tbeietue scieral hiUa, two or three hundred 
fNt, easily accessible, and m all reapecta auitaUe for observing 
atationa witbm three or four miles , indeed, Vadao should be 
looked upon u the headquarten, of an Last Norway expedittop 
The local time of totabty here would be I7h 57m 46a , snd 
duration about im 35a All the aforomentionea plac^ ate in 
tdegiaphic conuirameation mth moat parts of Norway daring the 
fiahing season, and no doubt arrangements could be made f ir 
keeping the oflices open os late as August 8 The temptrature 
at VadM la remarkably high probably between 50* and do 
If m August, and there la every chance of fine weather at that 


view, frequent commnmcation could be had with 'Vadso at 
certain tunes of the day , heliograph signali might be tnns 
nutted , there are several sues hereabouts but cme in particuhr 
desinble The Bugonwalield I will lease to those who like to 
be in the clouds ' So little is known of it that every map sh >ws 
It m a diflcrent position but if mtreptd mountaineers are fond 
of canying huf hundred weights up mountains, there is no 
reason wlm they ihonld not have theaatislacuon they desire I ut 
thOT will find no one to do it for them 
In order to dislrihute the parties and multiply the chances of 
anoeeaa, one party mi^t proceed from Vadao to Seida i n the 
Tana River Thu station u a good one for all points except the 
length of totabty, which u only about im i 3 s , and has the sun 
at an altitude of about 13I* I’olmOk, some twelve miles due 
south (readied by poling up the vi\er) u not so easily g>t at 
but aatronomieauy better situated, and south east of it sbout 
five miles, is a mountam over 1000 feet high About forty or 
fifty miles further up this nver in a south weat direction is 
Utimki, a place also that might be advantageously occupied in 
theKusaian Lapland The duration of totabty there would be 
about im 2<ia, and the suns altitude about 13* both at 
Polmlk and Utijoki camp equipage would have to be taken 
Both ore m teWia|ditc communication with Vadao and Vagge 
the latter {dace bei^ at the mouth of the Tana Fjord Karasjok 
II oationomically a good place, within four miles of central line^ 
tbe sun’s ahnada bemg about la}* and duntioh of toUhty over 
. •— s'-di, of course, will dep^ on the mmber ofoburven 
id to send out, their powers of endnance, and know 
appiah, Ruaaum, and Norwegian ftir the east coast 


To tbe mibrtnation which Cokmet Burton Brown haslvought 
together, we may add that the Orient Steam Navigation Com 
pony propose to send one of their large ateamahipe to Vadao, for 
the ptup^ of enabling obaervalions to be made of the cclipst 


Od^ Bergen, Naea, Midde, — __ 

North Cape, wtU arrive at Vadab on August 3. It mil leave 
wc^ btan and mil arrive m London on Aq^ 17 (Full par 
bculors <a thu foomey will be (band m onr advertiaement 
oolmnni*) * w. 

We are Bribcmedby Uamts. Cook and 1 ^ tlMri the Beigenake 
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Steamship Company have consented, autqect to certain con 
ditions, to send one of their beat steamers from Bergen and 
Trundhjem to Vardo and back, for the purpoae of enabling 
persona mteteated m astronomy to view the edipae It is pro 
posed that tbe steamer shall leave Bergen on July 31, calling at 
Troodhjem two daya later, reachrog Vardo on AnflM 8, and 
remaining until 4pm on August 9 returning to TYoadhJem 
August 13 and Bergen August 15 The steamer will call at all 
the ninar places visited by the tounat steamers between Bergen 
and the North Cape 

UNIVERSITY AND EDUCATIONAL 
INTtLLIUENCE 

CiMBRiDi I —Mr Herman, of 1 nnity College, u appointed 
Chairman of the Examiners for the Mathematical TnpM 
The University lecturer in Geography (Mr H Yule Old 
ham) announces a course of lectures on the F lements of 1 hysical 
tieognphy during the present term The Royal Geographical 
Society's Studentship of j^ioo will be awarded at Easter 
Candi^tet must be members of the Lmvemty who have 
xttended the courses of the Umveiaity Lectures 
The Council of the Senate recommend that the Umveisity of 
Allahabad be adopted as an aflUmted UntversiW on terms corre 
sponding to those in force for the Umversrty or Calcutta 
The report of the byndicate on the Higner Local Examma 
tiona shows that good results have been attained m the scitnrific 
subjects The new laboratory examination appears to 1 
well, xnd has had a wholesome effect on the caiulid 

‘"isrve I> Whetham and Mr J, W Cbnetjck have been 
reccfroMed as Teachers of Phracs, OM Mr K H Adie as a 
Teacher of Chemistry, for medkal degrees 
Among the freshmen who have matnculated this term there 
arc over 150 students of medicine 


mentary science according tc 
by their students — in oUw words, according to their ability to 
cram young students with a large assortment of acienitfic facts, 
dogmaticauy suted and imperfectly understood— u raving svay 
to one more calculated to create and foster s deeire tv natural 
knowledge Within the post few dan a Mmnte has b^ latued 
to schrxila under tbe Department M Science and Art, stating 
that the Lords of the CommUtee of (Council on Education base 
decided tb try the expenment of making grants (or inatrnction 
in science and art depend partly upon the attend-mce of the 
student and pirtly on payments on results os terted by examma 
tion 1 he Committees of Science and Art Sdwols and Classes 
which have been m the receipt of grants from tbe Deportment 
for two consecuUve years, or whiA are conducted ^a local 
amhority under the lechmcal Instruction Act 1889, or the 
^hnical Schools (Scotland) Act 1887, mil be allowed to elect 
to receive their grants on the scheme under which the pejrments 
on results mil be one half those on tbe present scale, while 
Bttendanea grants will lake the place of the other half, provided 
thatthe Igspectar ofthe Department reports that the teawii^ and 


uistnictMn ^ the stair of 
teachers Tbe attendance grant mil bf lif for each attendance of 
at least an hour a duration m a day aeienee class, and 3 ^ in a night 
■mence class, and of yl for caph attendance of one and a wf 
boars’ duration raven to practical work in chenuatn, physica, 
metallurgy, or Inolapty, in a properly equipped laboiatoro 
Applications to receive grants under the new Minute must be 
received before December i, 18^ and in subsequent years 
b^ore November i But the sanction to be so treated w^y be 
withdrawn at any time shonid it appear from the results or the 
examination in May, or from tbe reports of the Inspectors, that 
the instructioii u not efficient , and no ichod can receixe giants 
partly under the new Mmute and partly under the ordinaiy scale 
of payments on results Oiganiaea aaence schools are esempteU 
from these attendance grants, nor can thegrants bechunied on 
behalf of atudents who are on the register of an elementary school 
Tbe prinmjde of recognising attendance at claims as o ' 
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1>R A R01HPUCT7 hat been appointed Extraordinary Pro 
feMor of Geoloigr and Pakeontology in the University of Munich , 
Dr Frntt Lectin, Profenor of niyace in Innibruck Univertira, 
hat been nominated to micceed Prra Macht at Prague , Df P 
Mar^ hat been made Ordinary Professor of Phy«olo» in the 
Bohenuan University at Prague , and Dr J F Hnm^rey has 
been appointed L^urer in Botany at the Johns Hopkins 
University, Baltimore 

Thb Calendar of the University College, North Wales for 
the year 1895 96 has been received The phyucal chemical, 
and biological laboiatonek (plaiu of which are given in the 
Calendar) now cover an extensive area Under Prof Andrew 
(rtuy the physical dipartment has greatly developed and the 
appliances a^ electrical instalUtion with which it tk eqmpped 
enable the CoUegc to offer a complete course of instruction in 
all branches of electro techmeal education 

SOCIETIES AND ACADEMIES 

Paris 

Academy of Sciences October 14.— M Janssen m the 
chair — The decease of Baron Larrey free member was an 
nounced from the chair He died on October 8 M hmile 
Blamdiard pointed out the great influence of the deceased in 
modem surgery — Phe Pnnee of Monac 1 has sent to the Academy 
No IX of his publications concerning the scientific work 
done on his jacht a contribution to the study of the Cephalo 
pods of the North Atlantic, by M Louu, Joubin — On a 
mechanical amphfication of the nonrontal component of the 
earths rotation, ly M fules Andrade — On a hydraulic 
apparatus to show the movement of rnlation of the earth by 
M Aug Coret — M Aug 1 abre, in a memoir on Integration 
of the equation to the derived partials ( f the first order, of a 
function X snth h mdependent vuubles 4r„ a-,, x, tXm" 
gives a quick new method of arris inq at the general integral of 
an equation n {x Xi x, Pi h P ) o 

— M J Janfcsen in the name of the Bureau des I ongitudes, 
presented the 18^ volume of ‘ Connais»uiee des lemps* 
There has been added to the tables concerning the satellites of 
planets, a table giving the elements for the rakatlatiun of the 
poution of Mars katellites at any given moment In the 
ephemendes of the fundamental stars, the brightness of thoke 
above the first magnitude has been given taking Aldebaran as 
unit —The Perpetual Secretary aimounced to be printed m the 
Correspondence ‘Theone der endbehen Ciiaippen von 
eindentigen Transformationen m der Ebene, by M S Kantor 
—On a class of linear equationk to the denved partials, by M 
II von Koch — On the surfaces of which the lines of curvature 
form a netsrork with equal tangential invariants by M A 
Thyhaut — On the double elhplic refraction and the tetra 
rcfhngence of quarts near Us axis by M I, Qneaneville — On 
the ektiroation of argon, by M Th Schlcrsmg An apparatus 
with circulating mercury pump is described wWh allows of f^e 
absorption of nitrogen qnd measurement of the residual argon 
The whole arrangement is a modified form of Ramsay s apparatus 
for ikolatmg ai]^ —On the acti m of hydrochloric acid on 
eopper by M K Engel C ipper decomposes a katurated solo 
tion of hydrogen chloride at 15 C , with liberation of hydronn 
This interaction does not occur if the concentration be less than 
that shown by the formula HCl ioH,0 The presence of 
cuprous cblonde retards the reaction greatly — Action of potash 
and potokkinm ethoxide on beiuoquinone by M Ch Astre — 
On combmations of antinynne with the diphenw, influence of the 
respective posttiona of the hydroxyl groups, by MM G Pstein 
and F Dufim Pytticatechol, resorcinol, and qumol (hydro 
qnmone) behave differently snth r^rd to antipynne , the ortho 
and para diphenols oombiiie with tsvo moleculM proportions the 
meta with one Tlie combination occurs through one of the 
nitrogen atoms and the phenolic hydroxy], which loses thu 
p i op e rty when its hydrogen n replaced by a metal or radical — 
Expenments on the reoucing power of pure yeasts, means of 
measuring rt, by M Nastukem 
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THE CENTENARY OF THE INSTITUTE 01 
FRANCE 

F rom the bnef tdegniphic reports puMifbed in smne 
of the Enghsh newspapers readers in this country 
may have observed that the hundredth anniversary of 
the foundation of the Institut de France was celebrated 
last week in Pans 1 hese reports however, conve) but 
a feeble impression of the real character of the celebri 
non The Institute is an establishment of w^di French 
men of all classes and of every shade of political opinion 
are justly proud 1 hey look on it 'is a living embodi 
ment of the culture and intellectual power of France It 
stands above and beyond politics Forms of Govern 
ment m-ty come and go kings emperors, and republics 
may tuase, flourish, and disappear But the Institute 
remains unshaken, quietly pursuing its career and sus 
taming with marvellous success the intellectual glory of 
the nation No wonder then th it smid the turmoil of 
parties, the stnfes of Parliament and the endless changes 
of Ministries many men turn to the Institute as the onl> 
stable institution which royalists republicans socialists 
and anarchists seem to be dike agreed in lespeuing 
That Republicans especi illy should show an interest 
in this institution was natural It was founded a hundred 
years ago dunng the first Republic The idea of restor 
ing the old Actdtmies and combining them into one 
central institution was earned out by the Republican 
Convention with the openly professed intention of 
promoting the literar), artistic and scientific labouis 
which should best contnbute to the general bcncht ind 
glory of the Republic After all the transformations of 
the last hundred years i Republican form of govern 
ment is once more in power It was only fitting thcic 
fore, that the State by its highest officials, should mam 
fest Its interest m tins the oldest and most illustnous 
child of the Revolution by taking in ictive and prominent 
part in the Centenary of its existence 

An rnglishman pnvileged to be present at the cele 
bration could not fail to be struck by vanous features in 
It that stood out in marked contrast to anything that 
would have been possible in his own country In the 
first place of course, the Institute itself is unique in the 
wide range of subjects with which it is concerned We 
have many admirable learned societies at home, from the 
Royal Society downwards, and so for as saentific pro 
gresB IS concerned, they are possibly of at least as 
great service as any Academy of Sciences in the wortd 
We have likewise our Royal Academy of the fine 
arts, which may, it is to be hoped, hold its own agamst any 
foreign competitor We have, however, nothing that 
corresponds to the French. Institute and the question 
has often been discussed whether the creation of such an 
Institute amongst us would be pouible or desirable 
But what especially strikes a stranger at such a gathenng 
at that of laM wedc in Pans, is the catholicity of view 
which led to the uniim under one organisation of so 
vast a tgn^ of human culture f^nd fiiculty Prose 
writers, poets, dnauUuta, oatiquanee, madiematt 
dans, phyncists, astronomers, geogn^ihen, engineers, 
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chemists, mineralogists, geologisti, botiwsts, saaa 
tomists, lodogists, physicians, surgeons, petBters, 
sculptors, architects, engravers, mwncums, writers 
philosophy morals, law, political economy, and htt" 
tory— oJl meet as in a common home under the dome 
of ^e Institute on the banks of the Seine Each of the 
five Academies has its own sphere of activity pad its 
own independent organisation But they con^ mutual 
strength and dignity on each other by the common tie 
that binds them together as the Institute of h ranee And 
one c innot help feeling that m a country liable to sudi 
political vicissitudes as France has gone through during 
the last hundred years, it has been of unspeakably great 
advantage to the stability and progress of all the arts and 
sciences which elevate a people, that this solidarity of 
intellectual efibrt should have been established at the 
beginning of the long succession of political troubles 
Another feature which impressed a native of this 
country was the direct hearty and effective part which 
the highest functionaries m the State played in the chief 
events of the celebration The President of the Re> 
public himself received the foreign members and cor 
respondantv one morning at the Elysde, shaking hands 
. with each and stopping every now and then to say some 
few appropnate words to one whose name or whose 
work was known to him The whole ceremony was as 
simple and natural as it was pleasant M Faurc hke 
wise presided at the opening meeting at the Sorbonne , 
indon hnday evening he held a brilliant reception, to 
which all the members and correspondents of the Insti 
tute were invited with their wives, together with a large 
assemblage of other guests including the Ministry the 
diplomatic Corps and representatives of the chief dc 
partments and institutions In riiort everything which 
the head of the State could do to testify officially the 
pride and interest of !■ ranee in her Institute was done 
simply and heartily One felt that the President kindly 
and gracious is he was personally, represented a national 
feeling which would have demanded expression no matter 
what foim of Government had been m existence or what 
political party had been in power 
Xor was the action of the President the only manifesta 
uon of official interest in the celebration The Prime 
Minister the Ministers for horeign Affairs, War, Monne, 
Public Instruction, and others found time to spend an 
hour or two at one or other of the gathermgs The 
Minister for Public Instruction, M Poincard, indeed, 
multipbed himself in the most astonishing way Having 
the official control of the department under which such 
organtsauons as the Institute are placed, he evidently 
considered it to be his duty, ag it seemed certainly to be a 
pleasure to him, to atte^ every gathenng where his 
presence could testifv the sympathy of the Government 
with the Institute and itt otgecu At one time he was to 
be seen a.* the Muustry of PuUic InstructKm holding a 
reception of all the academiciaas and correspondanu 
with their wives, and a large company of representative 
men from ouUide At another ttme he was on the plat 
form beside the President, making a vigorous speech, and 
cbnveying to die Institute the apprecution which he and 
<bis coU^ues had of the w^ which the vanous 
Academies had accompihsM Agam he was m his place 
l^aesidtng at the banquet pven to the Iiuntiite^ ready once 
E E 
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mort mth doquent words to wish prosperity to literature, 
art, and science And as if all thfk were not enougli in 
midst of his other busy ofSdal engagements, we found 
him just after breakfast at the unveiling of the Mettaooier 
statue in the Lou\ re ( ,ardcns, where he made an adihiraUe 
speech, summing up the chmcters of Meissoniei^ work 
An i^glishman might be forgiven if he ventured to ex 
press openly his opinion that such things as these could 
not, or at least would not, be done in his own country 
We suppose oui Vice I^resident of the Council is the 
Minister who most nearly corresponds here to the 
Minister of Public Instruction m France But when had 
we ever a Vice President who thought it worth tps while 
to show, outside of his official duties so much acuve 
intenst in the cause of scienq^ art ind literature ? 

While this recognition ft^ the State and its func 
tionanes was extended to the Institute, the latter showed 
in several ways how well it realised its representative 
character as the outward symbol of the higher intellectual 
progress of France One was especially impressed by 
the way this feeling was exhibited at the opening gather 
mg in the great hall of the new Sorbonne Behind the 
academicians and correspondants, the best seats in the 
building were allocated to representatives of education, 
law, justice &c The chief schcwls and colleges bad 
pi ices allotted to them, legibly marked out by huge 
labels affixed to them Lawyers, judges and pi^essors 
came in their robes to take part in the proceedings 
Every section of the programme appeared to have been 
most carefully thought out There was a well trained 
orchestra, which began by playing a composition of the 
first composer who became a member of the Institute kA 
I' imnce, and afterwards gave a fragment of Mors «t Vtti 
by Gounod — the last composer who had passed away 
from the Academy of the Beaux Arts Good care, indeed, 
was taken in the celebrations to show that music and the 
drama were mcluded within the range of the Institutes 
activities An afternoon “gala performance at the 
Thd&tre Fran^ais iiKluded parts of Corneille a Ctd and 
Molifoe’s Acoledts Femmes and Femmes Sai anfes, wherein 
the chief members of this incomparable company showed 
once more what perfect acting ^ould be 
Lastly, a stranger could not but be pleased with the 
numerous facilities offered to him to meet his old friends, 
and to make new ones At the evening receptions and 
dinners, at the daylight gatherings in the Institute build 
mgs, and in the foyer of the Thd&tre Fran^ais, but most 
(MT all m the excursion to Chantilly, and the rambles 
through the rooms and grounds of that pnncely chateau, 
he had opportunities of seeing everybody that he wished 
to converse with No one who went to Chantilly will be 
likely to forget the success of that concluding day of the 
proceedings— the autumnal woods with their long vistas, 
the magnificent castle, the endless treasures of art and 
hteiature wfthm the rooms, but above all, and as the centre 
and soul of the- whole scene, the figure of the Duke 
d’Aumale, who has gifted all that estate to the Institute 
lilting m his bath chair wrapped up m black velvet, 
hardly recovered from bis last attack of gout, he showed 
himself the most vivacious talker m the company, sbakug 
hands with his guests, discoursing to than of pictures, 
trMHel, and friodimts of his life with the urbanity and 
dignity of the old grand setgmeur 
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There was one special source of gratifiiaffioa to Sngliah 
visitors m the remaikgbic band of men sdio went to 
represent Gretft Btteim at the Centouury The Fmtchi 
members of the Instfttite seemed to foel the oimtpluDent^ 
paid to them by the attchdance of so many lUastnmis 
menofsaence,bterattiieandart And the strength of the 
English contingent drew forth the admiration of visitors 
from other countries It was pleasant, in these days of 
politicahnvalry, to tee human culture hnking men uva 
brotherhood which stands above nationahty and polities^ 
and more especially to note that nearly the whole of the 
Englishmen who have been so generously recognised 
by the Institute of France should have attended us 
Centenary 


THE GOID MINES OF THE RAND 
The Gold Mines of the Rand, being a Description of the 
Mining Indmtry of Witwatersrand, South African 
Republic By F H Hatch and J A Chalmers 
(London Macmillan and Co , 189$ ) 

A frica is proverbially a land of surprises It is not 
likely, however, that more startling surprises can 
be m store than those witnessed by the present genera 
tion We have seen a great city spring up, in what, before 
the discovery of gold in the Witwatersrand was a desert, 
a city with 01 er eighty mines, the workings of which 
extend east md west from Johannesburg for 45 8 miles 
The mines hive been worked with rcgulanty, and the 
augmentation of dividends has attracted the attention of 
capitalists in ill parts of the globe, resulting in the 
Russian Government commissioning Mr Kitaeff to report 
on the gold field, and in the Prussian Government de 
spatching Mr Schmmsser for the sime purpose The 
output of gold from the Witwatersrand has risen from 
23,000 o*s in 1887 to 3,023,198 oes, valued at nearly 
£7,000,000 in 1894, whilst the return for the first nine 
months of the current yeir was 1711,337 oxs The 
Transvaal now produces one fifth of the world s sup 
jdy It IS calculated that at the present rate of 
progress the output of the Witwatersrand mines will 
have reached by the end of the century a value of 
£30,000,000 

To the already ample literature relating to the 
Transvaal gold mines, this handsome and profusely 
illustrated volume of three hundred large octavo pages is 
the most valuable contnbution that has yet appeared The 
authors possess special qualifications for the important 
task they have undertaken Mr J A Chalmers is an 
Associate of the Royal School of Mines, and h» brilliant 
career as a student has been followed by many years 
successful practice as a mining engineer in South Afoca , 
whilst Dr k H Hatch s scienufic attainments and 
literary skill are wdl known from his important petro 
I graffoical researches earned out provionsly to his retire 
ment in 1892 from the Geological Survey of England and 
Wales, and from his useful manuals on mmerak^ and 
petrol^ 

The authors divide their subject matter into twelve 
chapters The first deals with the history of the gold 
disemrenes and of the deveioptnent of the mining 
industry, whilst the subaequoit chapters deal respectively 
with the geology, the aunforous conglomerates, the 
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Witwatmnnd dqpontt, the development end proepecti known, end ee the persistency in depth end tM naifttaBity 
of deep levels, imning practice, surfece eqtupinenu of the m the gold conten# became established by de^ boi«< 
mines, the metallurgies tiemment of thehn;e, economic, holes, compsmtes were organised to work the deep seatedT 
mimag law and statntics portigns of the beds It) discussing the depth at whfdi 

Unfortunately for students of South African geology, the mam bed will be found, the authors brmg forward 
much confusion results from the foct that beds of an evidqgce to show that A very important flattening of the 
identical character often receive diflhrent names in bed takes place They therefore take a more c^mistic 
diflhrent locahttes The inconvenience of this want of view of the future of the golct minmg industry than that 
uniformity m the classification of the rock systems will taken by other writers The most important problem 
now, it IS hoped, be obviated, as the sudors clear that presents itself is to ascertain the hmit in depth to 
expositioo of South African stratigraphy cannot £ul to be which mining may profitably be earned The limiting 
generallv accepted The geology of South Africa is, it foctors aje inorea^ temperature, excessive mitial 
may be noted, comparatively simple Tl^ mam sub expenditure, and increase of working coats The rise in 
divitionsare(i)recentdeposits,( 3 )theKaiToofoiination, temperature with increasing depth must, the authors 
<3) the Cape formation, and (s) the South African think, be ascribed almost enurely to secular causes 
primary formation The sedimentary deposits are under Unfortunately very few experiments have been made to 
lain by granites, gneisses, and crystalline schists, which gauge the rate of mrrease Mr Hamilton Smith in 1894 
constitute the greater portion of the formation of north made some determinations of the water in the Rand 
west central Africa This primary formation occurs Victoria borehole at a depth ot 3500 feet, the results 
largely m Mashonaland, Matabcleland, and the Mozom indicating an increase of 1° F for every 83 feet Some 
bique, and predominates in the northqn and eastern rough determinations, too, have been made by Mr A. F 
pasts of the Transvaal Lying unconformably on these Crosse at the Ferreira and Crown Deep shafts In view 
beds are the shales, sandstones, conglomerates and of the scientific mterest and commercial importance of 
limestones of the Cape formation, which extend over the the matter, it is to be hoped that m accurate determuMp 
southern, western, and middle parts of the^ Transvaal tion of the temperature will be made at the bottom of 
They appear to be of an age corresponding with the the bordiole which is new being put down to intersect 
Devonian and I ower Carboniferous periods of European the mam bed at a depth of 3500 feet At present, ex 
classification The Karroo formation, which may possibly penencom other countries is the only available guide, 
be correlated with European Lower Mesozoic formabons, and it is to be regretted that such resulta collated by the 
has a widespread occurrence in Cape Colony, Natal, the authors ore very incomplete A table of temperatures in 
southern Transvaal and the Orange Free State It some deep European and American mines w given 
derives its importance for the 1 ransva,!! from the fact (p 10^, but this, being disfigured by gaps and mispnnbi, 
that It carries the coal seams that have rendered such such as St Andre for St Andreasberg, Pnzebram for 
vahiabte aid to the development of the auriferous deposits Prsibram, Sanson for Samson, 1 ambert fbr Charietoi, 
Lastly, the recent deposits comprise those of alluvial does not carry much weight Nor are the shafts of 
and ,BoIian origin, together with the cunous surface the Michigan copper mines fair illustrations to select, 
material to which the authors apply the somewhat niis inasmuch as the coolness of the rock is undoubtedly due 
leadmg name of “latente This material is widely to the proximity of the cold waters of Lake Superior 
distributed throughout the Transvaal The gold of the The authors statement that at the Calumet and Hccla 
Witwatersrand is obtained entirely from beds of con shaft Michigan, there is a nse of only 4° F in a depth of 
glomerate, known as ' banket, carried by the Cape 4400 feet, is certainly inaccurate The temperature 
formation These are composed mainly erf pebbles of determination must have been influenced by the fact that 
white or grey quartz emb^ded in a uutnx consisting compressed air rock dnlls are m use at that mine The 
originally of sand, but now completely cemented to an ice cold exhaust would lead to erroneous results The 
almost homogeneous material by a later deposition of usual geothermic gradient is 50 to 55 feet fisr an mciease of 
quartz The pebbles as a rule do not caijy any gold the temperature of 1° k , and the lowest recorded is that of loo 
imneralisatiOQ being confined to the matrix The average feettoi°F at the Lake Superior copper mines It would 
total yield of the conglomerate stamped last year was appear, therefore, that in assuming it to be somewhat less 
1316 dwts of fine gold per ton With regard to the than this in the Rand, the authors are taking toaoptuiustic 
origin of the ore bodies, the authors eanmerate the a view, more especudly os Mr Crosse’s detenninatioa 
vanous hypotheses withqut givmg their support to any (p 103) of 667® S at 835 feehrand 70 /"F at 1030 feet, 
one of thm They have, however, been un^e to find indicate the normal gradient of 50 fee\ to 1® F In the 
any evidence in fovoor of the idea locally prevalent that discussion of this important subject, the authors might 
the dykes met with, have acted benefically on the banket have referred with advantage to Koebneh's 387 deter 
m tbinr immedute neighbouifaood m i^;ard to gold mmations of temperature m the Schladebach borehole 
contents Petiologically the dykes belong to the group These are of special importancci as they were taken at 
of dailpci^Ted greenstones, among wfo^ the authors fifty eight points at equal distances of 30 metres down to 
have recognised the foUowmg types diabase, olmne tbe greatest depth yet attained of 1716 metres The 
diabase, bronute diabase, epidiont^ gabbro and olivine result of this investigation was that the gradient was 
Donte found to be 46 09 metres for I® R. 

One of tbe most mteresting chaiftecf m the book » I The thapters describing mmiog practice, surface eipap 
that 00 the devefopment and prospects of deep-levela 1 mttt, and the metallrngfeal treatment of the ore, occupy 
Aa the bedded character of the banket deposits became { oime than a third of the volume Admirably lUustntedby 
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excdMnt dnwtDgi and photogiilpht, give a clear idM 

of the vigoroua manner in which the worit is carried on. 
Addition^ audionty u given to them by the &ct that 
they contain contributions by Ma L. I Se^our, Mr C 
Butters, and other leading engineering experts. The 
volume condudet with valuable information tegaAhng 
material and supplies, labour, woriung costs, nune 
accounts, mminglaws and regulations, production and 
dividends. A good index, eighty illustrations, fourteen 
photographic plates, and seven folding maps and plans, 
complete a volume of which the authors may justly be 
proud. With the exception of a geological map, which 
would have been a useful addition, the only omissimi 
appears t;p be a bibhograpby of the ousting hterature 
relating to the subject The authors appear to be 
unacquainted with the geological work of Mr C J 
Alford (London, 1891), and with the engineering de- 
scriptions of Mr T Reunert (London, 1893) Indeed they 
regard the published information relating to the nature 
of the ore deposits and to the extraction of the gold as 
meagre and inadequate. Yet Mr W Gibson in 1893 
published a list of sixty-seven works on South Afiicao 
geology, sixteen of which bear directly uptm the geoli^ 
of the Transvaal Mr Schmeisser in 1894 gave the 
titles of fifty such works, and Dr K. Fntterer in 1895 
gave 156 titles. With the rapid development at the 
mining mdustry, literary productions become antiquated 
with remarkabie rapRlity When the writer of this 
review visited the Witwatersrand m 1892, there were 190^ 
stamps running Now, according to Dr Hatch and Mr 
Chalmers, there are 3643 (June 189$) Since 1893 work 
has been pushed on more vigorously than ever before, 
and from the sixty mines near the outcrop of the main 
bed Sfioofioo tons of ore have been extracted in 
1893 Numerous deep boreholes have been 

put down to the dip of the bbd, and several shafts have 
been sunk, encountenng the aunferous conglomerates at 
depths offioo to 1000 feet. Five years hence there will be 
80m stamps running The present average stamping 
capacity is over four tons per stamp per day, and it is 
probable that, owing to technical improvements, the 
average will be five tons With a total extraction of 
to dwts. of gold per ton, the output should be 6,500,000 
ounces. The ore reserves are estimated at 170^000^000 
tons, equal at 45s. per ton to ^£383,000^000 It seems 
unlikely that the average cost of mining and treating this 
ore will exceed the present cost of 30s. per ton. The 
authors thmk, therefore, that they may safely forecast a 
production frtnn the Witwatersrand within the next half- 
century of jfyoo^ooo^ooo^ of which ^£300^000,000 will be 
profit. Bsnhktt H Brough 


STARCH 

SiMtJ^rmr By Dr A. 

Meyer. ‘ Fischei^ iBps.) 

*^HOSE n4io RK best acquamted with the laboured 
A drtails of Naegeh’s cbusical investigations into 
the nature anik growth of starch-grams, and thji contro- 
versy which fioilowed regarding his astoimding hypothesis, 
which so longdeatinated certain of our text-bo^ under 
the nasM oflhia ‘‘intussusception theory,” will best be 
prepared for another huge woric of inquiry into the physical 
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and chemical nature, growth and station, and slgaificaaee 
to the plant genendlyof tiiose curious structiues. The 
full appreciation of the magnitude and value of Meyeria 
task will depend mi the reader’s acquaintance with tiie 
bearing of numerous discoveries which have been made 
since Naegeirs day, and turned to cntidsm and the final 
overthrow of his hypothesis, and among these stand 
prominently, on the Uifiogical side, Sdiunper’s demon- 
stration of the significance of the various plastids to the 
stratification of the starch-grain, Sachs’ brilliant work mi 
the nYr of the starch-gram in assimilation, and Strass- 
buiger's severe cnticisms m his researches on the structure 
and growth tA the cell-wall , and, on the physical and 
chemical side, £mil Fischer’s work on the synthesis of 
carbohydrates, and the splendid work of our own country- 
man Horace Brown — the latter, indeed, as much physio- 
logical as chemical in lU methods and results. 

Meyer’s book, which contams over 300 large pages of 
closely printed German in the dryest of style^ which 
would be hard to forgive if the matter were not so good 
and the spirit so enthusiastic, covers the whole range of 
the enormous domain now centred around this formerly so 
insignificant a structure, the starch-gram , and it is embel- 
hshed with nine tables and ninety-nme illustrations, good, 
bad, and indifferent, for the quahty of the figures varies 
mucii, suggesting periods of different powers or methods 
oi delmeation dunng the fifteen years or so the author 
has been occupied with this monumental monograph 

For It IS monumental, m the sense that it has evidently 
been gradually built up as a big structure, bit by bit, 
with morsels of hard evidence dug with great labour 
from the difficult quarry of facts, only til be worked with 
the best powers of the microscope, and the best methods 
which modern technique puts at the disposal of the 
investigator 

The work may be regarded as divided into five parts. 
The chemistry, physics, and biological properties of the 
starch-gram as an object of research, form the subject- 
matter of three of these parts , the fourth is occupied with 
some extremely mgenioos and careful comparative studies 
of the changes undergone by the gram in the difietent 
organs of vanous selected plants, at stated seasons, and 
under expenmentally varied conditions , while the fifth 
part may be taken as the critical survey of the mvestiga- 
tioDs and views of others scattered through the body of 
the work, and the copious hterature collected at the end 

It IS, of course, impossible to traverse a work like this 
in a review, and the following short summary must 
suffice for a glimpse at Meyer’s views and result^ some 
of which he has already published in short papers from 
time to time. 

He regards the typical starch-gndn as consisting of two 
substaneds, one of which, ^-Amjfioss, can be obtamed 
separately in the crystalline fbnn, whereas tiie other~- 
cannot be isidated in crystals. The re- 
lations of these two constituents to ea^ other, and to 
other carbiAydrates found in modified starch-giidns, are 
conrideied m detail ; they occur in the gram itself as 
aacular crystals {MtkRts) ananged more or leas radially, 
and the starch-gram is m effoet nothing but a compl^ 
mixed sphere-crystal compos e d of radiating Iwanch- 
systems of these tridiitUt in diffetent pn^oitions, and 
more crowded m the devoer laytit than in the softer dues. 
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The cates where amylo dextrine occurs, and the 1 
relatiotts of all these tubsUnces to other caibolgrdrates, 
their bdtaviour in water of various temperatuies, the 
action of diastase, and so forth, are discussed at great 
length, and we are glad to see that the author has p«d 
attention to, and, it may be added, bem considenibly 
miluenced by, the valuable work of Brown, Heron, Moins 
and Salomon, and there are points of discussion of 
interest to all these workers 
Of course a view like Meyer’s must depend for its validity 
essentially on what experimental resulU can be got in 
the way of obtaining sphere crystals of carbohydrates 
like amylose under known conditiims , if the author’s 
statements regarding the crystallisation into sphentes of 
inuhn and amylodextrm and other bodies in a viscous 
matrix can be extended to the case m point — where the • 
pioto|dasm of the amyloplast acts as the viscous matrix 
he has certainly made out a strong case for all the 
ordinary physical properties of porosity, behaviour to 
pcdansed h^t, swelling, and the stratification, stnation 
and other structural peculnnties of the starch gram are 
as easily explained if the unit of structure is a fnchtte 
as where it is assumed to be a nucelta 
Since It IS as yet impossible to artificially crystallise 
the amylose composing the chief part of a normal grain, 
into the spherical shape, howeicr, the war of discussion 
will no doubt rage around this point in the meantime 
Meyer has unquestionably marshalled his facts in heavy 
order and made out an ingenious case, the foil signifi 
cance of which can only be grasped by ploughing ones 
w ly through his heavy but, in the main, logical German 
1 he phenomenon of swellmg has always been a ciux 
in hypotheses regarding the structure of organised bodies | 
Meyer explains it as due to the frtchttet of 0 Antylosc 
the principal constituent of the normal starch gram 
absorbing water, and themsehes swelhng In othei 
words, the water dissolves m the crystals 

It sh^ld be noted, howocr that Meyer distinguishes 
sharply and emphatically between PorenqutllMHg where 
water is meicly imbibed between thecrystals,and/<i««nj 
quel lung, where the water is taken up by the crysUls 
and he here emphasises what may be a useful distinction 
in questions of imbibition It is of course losun^t 
quellung Vfhich initiates tbe disorganisation of the grim 
In the discussion of the question as to the grovitb of 
tbe starch grain, the author points out that the latter may 
grow in chromoplasts as well as ihloro uid ieuco 
plasts, and that the grain nt-ifr impinges on thi cyto 
plasm— -It IS always completely surrounded by i layer, 
however thin, of its plastid so long as the cell lives he 
makes this seem probable, but it is impossible to prove 
It m some instances In any case, the reader will find 
smne pretty staining methods brought to bear on the 
pomt 

Of course the gram grows by ai^iosition and the 
thickness of the layer deposited depei^ on that of the 
protoplasm m contact at the plsKe On the whole, 
ladecd, the laws of growth and stratification arc those 
laid down by Schimper and Strassbutger, though Meyer 
adds a good many fiKts as to tbe inituUwm and growth 
<d both simplft and compound grams, and has devised a 
new nomcnclatttte and classificatton of the venous kinds 
of Btaich-gtaaii whidi, complete ^ gclMsbve though 

HO. 1357, VOL. 5a] 


It appears, we confess does not seem to meet the 

mentt of clearness and timidiaty so fully as could be 

desired 

One of the most ingenious chapters m the book is 
that on the solution of the grains in the cell, and the 
significance of fissures and pores for the atta^ of the 
diastatic or other solvent 

Space IS not available for detailed remaiks on tbe 
author’s methods of examining the changes which the 
starch grains undergo in the vanout organs pf Adeaat, 
ffordeum, Dt^tnhaclua, PtUtonta, Hyaanthua, Oxalts, 
&c , at difieient tunes of the year and under difierent 
conditions nor to give his views on the conitatution of 
protoplasm— which wc venture to thmk too much of the 
nature of a hastily written note, moreover not ’taccesiary 
to the subject, and fer from convincing m tbe six pages 
(with critical sentences on everybody from Naegeh and 
Wiesner to Butschli interspersed) devoted to it Put 
briefly, Meyer regards protoplasm as a peculiar emulsion, 
and therein agrees essentially with Betthold , whereas 
the elements of cell walls and starch grains are as truly 
crystallised out as is calcium oxalate 
The experiments showing that the posiuon of the 
layers of the starch grains can be altered by changing 
the position of the oigan in which they are growmg, and 
th It the alternation of day and night is expressed in tbe 
thickness and density of the layers— that the layers are 
‘ diurnal layers in effect (pp afifi-271) are well worth 
attention however as indeed are very many others of 
the difficult expenmental points brought out towards tbe 
end of the book 

That the question» centering around the starch gram 
have not reached finality is obvious, but that Meyer has 
contributed a valuable attempt to set some of them at 
rest, must be admitted by all who read his moni^taph 
It bnstles with debatable points, and there tre some 
innoymg faults— 1 g the fiequent references to figures 
and titles in the text without sufficient clues, and to 
chapters ahead of the reader but that does not weaken 
the feet that his results stimulue tbe leader to tome 
close thinking and his entical compilation of the history 
and literature of tbe subject alone makes the bopk 
necessiry to all working botanists 

H MvkshmlWard 

APPIJED MrrFOhOLOGY 
Weather and Dt tease A Curte History of their Vana 
tions in Reient Years By Alex B MacDowall, M A , 
t R Met S (I ondon The Graphotone Co , 1895 ) 

T he systemabc study of climatic conditiims m 
connection with the fluctuation in the ppbtic heklth, 
IS one which has only recently been undertidm|^but 
which already promises results of a most interMAH^d 
important character Apart from the iDhme||^Krest 
of the subject, which must mdi^ be apparent , dj^sMy 
offers, hke observations in |Mi||^ogy, the jneqliv of 
great practical value The won^ aether forecaiftg 
IS at present so wanting in accuracy, and thme is so 
little promise of pp^pesain this dlrecbon, that practical 
meteorologists might 6ff tenqited to deqiair, and the 
general public be led to miagine that the vast store* cif 
record* svfalch have been accumulated were destmed to 
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remain fruitleu for an indefinite time. The ^iplkadon 
of meteorology to related subfecta in general, and to 
hygiene in particular, may thiu be considered douUy 
welcome. 

Mr MacDowall’s primary object, in the pubhcation 
before us, is to represent the variations which certain 
elements of the weather, and the mortality from certain 
common diseases have undergone during recent years, 
and It maybe to find a connection between the two. 
The mode of representation which the author has 
adopted is the one now commonly in use of plotting 
curves on ruled paper, by adjoining points, the ordinates 
of which are determined by the two quantities to be 
related, one of which generally refers to date. These 
curves have as a rule been subjected to a process of 
smooUtttig, which, by recording the average of every five * 
or ten (as the case may be) consecuti\e values, eliminates 
the fluctuations of short duration, while preserving the 
more gradual and lasting variations The great advantage 
which this method possesses is, it is hoped, to enable 
the eye at once to detect the more salient features of a 
general tendency, a ithout the mind being distracted by a 
mass of details which maj be, for the purpose in 
view, absolutely useless, In this way, within the compass 
of some twenty curves, the author exhibits the general 
tendencies which have controlled the pnncipal and most 
interesting features of the weather , while a further sixteen 
curves show the flucttiations which have taken place in 
the most important zymotic diseases 

If we hate any fault to find with a very excellent 
purpose, on the whole admirably earned out, it would 
be to remark that the curtes would be better if drawn 
on a huger scale This would have increased the expenses 
of production, but the result would be clearer It would 
have been of advantage, too, if the numencal details, from 
which the curves have been drawm, had been given , then 
any one interested in a particular inquiry could have easily 
constructed the curv e to any desirable scale This point is 
of particular importance if the leader wishes to know 
what IS the probable error” of any point on the smoothed 
curve, or, in other words, what is the degree of reliance 
to be placed upon the process of smoothing For instance, 
a companson is instituted, or at least suggested (p 63)^ 
between the curves representing the mortality from 
diarrhoea and dysentery, and that showing the mean 
temperature for July at Greenwich There is apparently 
some resemblance between the two, but the probable 
error of either curve may be greater than this apparent 
agreement If the solution of a system of equations of 
condition, to which these curves may be compared, 
yield the quantity sought, accompanied by a probable 
error as large as the unknown itself, great hesitancy is 
ei^elienced b accepting the result as a satisfiictory 
sohrtifp. 

liUMteacDowall’s aim is apparently a modest one 
for 4iHnost part he is cpmtttit to leave his graphic repre- 
septatfcwn of both kiglb^f decords to speak for them- 
selves, and mvitsdrthe reader to study them independently, 
and to follow up any point which they may suggest The 
author's own notes are not copious, but they are clear, 
mtiiie^g, dpd oonase Some of the curves, too, are 
very ftumdvo. The opponents to compub^ vaca- 
nad& sriU tt# 4 hd much to support their viVvs in the 
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curve tracing the mortality from «naIl-pox through the 
last two centuries. The steady and consistent improve 
ment in the twenty years following the introduction of 
vaccination, m 1798, pleads eloquently in fovroor of the 
process. The great decrease shown in the number of 
deaths from scarlet fever may be misleading, if it be not 
compared with the sad and alarming increase in the 
mortahty from diphtheria. Previous to 1859, these two 
diseases were not separately registered in the Registrar 
General’s Reports , but if the two curves be combned, 
the mortality from neither has conspicuously varied. 

The book, small as it is, appears to have been care- 
fully compiled, and must have involved a considerable 
amount of labour in its production It should certainly 
be consulted by those who arc interested in the relabona 
between meteorology and hygiene W E P 


OUR BOOK SHELF 

Popular History of Auimals for Young PtopU By 
Heniy Scherren, FJJ S Pp. 376 (London Cassell and 
Ca, Limited, 1895 ) 

What would have been said a few years ago of a popular 
history of animals of which the opening chapters were 
devotro to man and his resemblance to other members 
of the Order Primates ? In the days when it was the 
fkshion to place man in a separate order of Btmana, 
while the man like apes were called Quadnimana, the 
mere idea of including the human race in the animal 
kingdom would have raised a storm of indignabon 
Yet here we have a book, intended for a popular public, 
in which the principle of relationship is fully recognised, 
and man is assigned his proper place in nature. Thus 
do the scientific ideas which are anathema of one genera- 
tion become the accepted truths of the next 
One of the features which distinguish this book from 
most of the legion of popular works on natural history 
published in recent years, is that common names of 
anunals are used throughout, and no attempt is made 
to familianse the reader with the nomenclature of icientific 
roology This foct will endear the book to aU who like 
to learn a little about the habits of animals, but have 
no desire to know any details For such readers the 
present volume is admirably suited, it is full of read- 
able anecdotes about animals, and is illustrated with 
thirteen coloured plates, as well as numerous figures in 
the text Most of the illustrations, both coloured and 
plain, are old friends, but a few have been reproduced 
from photographs We think the volume will be suc- 
cessful os a prize-book and as a book for general 
readers. 


Simple Methods for Deteetsne Food Adulteratson. By 
J A. Bower Pp. 118. (London Soaety for Pro- 
moting Chnstian Knowledge, 1895 ) 

The author describes a number of simple tests for de- 
tecting common adulterations in articles of food. In the 
main, the tests described can only be carried out by 
means of a fairly good tmcroscope, so they an rate 
beyond the ordinary housdiolder until he provides him- 
self with such an instniment, and educates himsdf m 
the use of It Of the tbirty-six illnstrauoiu m the book, 
twenty-eight represent microscopic views of vanous sub- 
stanceiS and it will be of little use fbr any one to set 
about detecting fraud until he is perfectly nuinliar widi 
the varying appearances exhibited not only in the iBus- 
trations, but by actual specimens mountM on slides. 
Pouibty the book will induce young per^ to determine 
specific gravities, and make other simj^ obeervations ; 
and if it does that, it will tustify its existence. 
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LETTERS TO THE EDITOR 
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hidiog away dumig the day among the pota and o 
enlivened the quiet evetunga with th w dmlt, wnuumg noca 
mg that thia fttig meat be a foreign nnportatton, 1 aaked 

allow aome of the apecimena to be eaoght, and 

wiw nave agu I had the pleasurt of recetvmg three apecimena 
an excellent condition. 

The frog w HyUdtt matitmtemu, a amall arboreal apeciea, 
diittnfaoted over, and common in, many Weat Indian lalanda 
(Martimque, Porto Rico, St \ intent, Dtmuuca, Barbadoea, &g , 
and poauUv to Tnni^) Mr Wataoo rectdlettk that he 
oliaerved it nrat aome ten years ago, that he loat eight of it for 
aome time, but that it reappeared about four or five yeata ago 
Taking into conaiderauon the few fecta with whidi we are 
acquainted aa to the reproduction of thia frog, it aeema moat 
(trobable that aeieml apecimena of both aezes were, on mort. 
than one occaaioo, accidentally introduced in Wardean caaea 
However that may be, it la evident that the froga have freely 
propagated amce their introduction At preaent they are most 
numeroua in the propagating houaea, in which the temperature 
mngea between 8o° and loo'^ainking in winter at bmea to nearly 
do° Accompanying Mr Wataon one evening, I heard from 
several puinta the call of the froga wfaieh aomcwhat reaembled 
the pimng of a neatluig turd , and guided by the sound 1 had 
soon uie pleaaure of aeang one of them clinging to the aide of a 

^ There la nothing eatnordmary in the accidwital importation 
of individuala of a tropieal apecies of frog into burope but it 
la an mtereating experience, that the apemea ahonld have 
permanently eataLbahed itKif Thia la owi^, m the firat place 
to the fevourable ronditiona under which it found itaelf placed, 
and, aecondly, to the peculiar modt of ita propagation 

Of lades sswrltHscensts and probably the inajonty of ita 
congOTers, doea not apawn in water, but depoaita from fifteen 
to thirW ova on leasea in damp plara After a fortnight the 
young noga are batched in a perfect form, having paaaed through 
the metamor|foaaia within the era, Ihua esoqiing the vtasutuifw 
and dangers to which they '■ 


'nua inatance of the acchraatiaation in Kew Oardens of 
the " Coqm (aa the frog la called in Potto Kico) » unique 
in Batmchian life at preaent I truat that the httle guest may 
long flounah where ithaa found anch a congenial boroe and 
where it usefully aids in the destruction of plut eating insects 
and wood lice, of which I ftiund great numbm in the stomach 
of a specimen If at a later period a neat with ova wen, 
discovwed, Mr Dyer would delight the heart of embryologiats, 
to whom the opportumty of examining fresh ova cS this frog 
would be moat welmme Auiuii Guntheb 

Kew, October ao, 


The Cauae of an lee Age 
le that the Doabon an 

The Cause of an Ice Age,*’ u Moualy mu 

’ ” e pampa^ of the cnticism 

ly 8u H Howorth says, 

invanabibty of dw ratio of the heat reeei'm 
in summer to that recehred in wmter cannot 
of variability m climate , “if, u we are told m the 


the canae trf the loe age, we must be bving 

and we must always have been bvira m aa 

tf nowhere a s s e rted by Sir Robert Hall that tha Invanabibty or 
the wegn i tnde of this ratio is the eanse of an Ice age, but it is 
ve» olouly explained that he asMmes t^ omae of an loe 
to be %JMmtukrrmgtOMastttamtef tka km tfatt s t n as M cam 
hmiimtk a kftM vtiSm aftka aetarntrifa^ r' ^ 
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and that the feet that the above ratio la 63 37, and not unity, as 
appeara to have been suppoaed to be the ease, is relevant oidy 
so for as U inehnaa us to regard the changes of cbmate due to 
the causes just mentioned as much greater than we nught other 
wise have regarded them 

It seems obvious that a huge value of the eocentnclty con 
teropoianeous with a fevoumble position of the line of equinoaes 
will cMTCspottd to sama dUmgi m cbmate Whether tua cause 
IS a dominant one, or even an important one, in its effect on 
cbmate, u of course an (men question, and one upon whidi I 
exprew no opuiion Sir H Howorth thinks that Sir Robert 
Ball has inadoiuately recognised the feet that the ratio of beat 
received m summer to that received m wmter by one hemisphere 
has been calculated by Wiener I find, however, on page «> 
(second edition), the following referenee to Wiener’s work 
“ They depend on the mathematical calculation nven fnr the 
first time, I beheve, by Wiener in his work, “ /ntschnft der 
Oesteneichischen (letellichaft for Meteorologie,” vol xiv , 
1879 p 129 My chief object is to emphiuise the relation 
of th^ adulations made by Wiener to the astronomical 
theory ’ Wiener s work is also mentiimix] in the jwefece 

On the general question as to the adeqnaiy of Croll’s theory, 
with or without the fiml which Sir Robdl Ball adduces sakfy 
with a view of strengthening that theory, I express no ojfimon , 
It seemed to me, however, that m feimess, some of the remarks 
made by Sir H Howorth required refutation 

Chiist s CoIlegL Cambridge h W Hobson 


Oreen Oysters 

Om\ today I was able to read Prof Lankester’s letter 
(Naii ar. May 9, 1895), and uish to reply briefly My note m 
MonUare /aale^e was simply a prebmmary communication , the 
proofs of my assertions will be given iw ex/ema m a p^ier winch 
will s(mn In. published My eonrlusions m that part which may 
interest the previous Isbours )f Pn f Lankester may he bnefly 
expressed as follows — 

(1) My observations have always been made on true kuttres 
de MartHHet 

(а) I behese that I lof Tsinkester must havt overlooked the 
recent w( rks on the hist ilogy if Molluscs hj Tannen, RawiU 
and ( thers, or he would hive seen that his “ gland cells * are 
tbe beekenelltn, celluks ahcifarmts of the authors quoted , 
which are inside the branrhul epithebnm, and noton its turfiKe, 
ind never can be considered wandering, not can they have 
amoeboid movements It would be slruige, therefore, to con 
Mder such ‘ gland eclis ns similar ti the imoebocytes of the 
bkMxl ' 

(3) Prof Lankester says that the ' gland cells contam green 
granules m the Marennes oysters, but this is entirely due to an 
optical illusion , if one eximmes a fresh mece of branchial 
Iraellaof the green huUre eh Maremus the “gland celb” 
appear peen, but if these cells be separated from the etathehuBi, 
one finds that they are always colourless, and that they appeated 
green because thn are surrounded with given matter Making 
careful sections of the branchial lamelliB or the labial palpa, one 
finds clearly (a) that the i,land cells are never green , If) tlwt 
the snperficuil epithebum is ereen , (r) that some amoebocytes 

I and large masses included in the cpithdium ore also green I 
am ready to fonush 1 rof lainkester with microscopical pre 
pombons showing what I assert 

(4) The green of the Marennes oMers is not 1 hurtful sub. 
stance whid must be got nd of, ana it is meorrset to imsguw 
a defensive phagocytosis performed by omebocytes To me it 
IS quite obvious that the green cohninuon is merqly due to a 
true assimihbon of nutritive substaiwe which takes place through 
the agency of the ^thihum m some porboiw of the intestiiie 
and m the branchial lamell-e And-nodoubtittstheamcebocytes 
who carry the green substance, aasunilated from the epithebum, 
tothehver I am quite aware Owt these results of my reseaichea 
ore new, and it ufor this reason that in communicatfng them to 
the Maststan Zaal^a I noted that thev are of some unportanee 
to our forther knowledge of the p h yste fo gy of mollnsca 

(5) It IB a mistake to beheve that the oyMers are green because 
th^ feed on Oaaitetiia Mtraana, the truth is that the a^ n 
green kt the mine reaaon that the Marennes oysters ate so, 
which w firom the nature of the yaaa and ebasras bottom. It m 
tbeiefon the some substance, vis. tbe blue pigment “ MaMMun,” 

, whichfe found m both. 

(б) The chemicel part of my work is not ooncinded, sad I 
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ieu that I dudl not be able to Aaiih ttmt moet diffictilt ta^ 
I may note that my amertion that " Maienmn” coataiat 
pthKhMOly iron, la baaed on the lecent reaeaicbca of Muata and 
C^n. D Cakazzi 

Speak, Italy, October iz. 


Oxford Endowmenta 

I AM tarpriaed that my Mend Dr llickaon, whoae paat re- 
aidence among na lenda authority to hia worda, ahoold ao 
neatly mkrepreaent kcta aa to aay, In Nature of October 3, 
that “ the Income of the [college] endowmeau k firittered 
away in the aaknea of the heada, the atewarda, the bar* 
aara, and the tatora of the paaa*meii,” the kct beiag that 
theae mdowmenta do not provide the aakriea of either 
the atewarda or the Intori. It u ftirtber difficult to ace how 
eatatea can be managed without buraara, and how buiaara can 
exiat without aakriea . how complex inatltutiona can work with 
mit heada, and how tieada can live on nothing , and bow the 
paymenta to buraara and heada— the latter at leaat with ailpenda j 
fixM by atatnte — u in any way connected with “ the [alleged] I 
unfortunate competition that exiata between collcfm'* 

Qiriat Church, Oxford. R. ^ Bavnbs. j 

1 AM horry that my fnend Mr Baynea ahould think that I 
have "mkrepreaented facta" in my article on the “Llnacre 
Reporta." I did not atate, nor did I intend to imply^ that the 
whole of the aaknea of the tutora and atewarda la oenved from 
college endowmenta ; but aurely it U true that in the majority of 
caaea theae officera are fellowa of their collegea, and aa auch 
receive a aubatantkl cum of money annually from the college 
endowmenta. 

1 am quite competent to underatand that college eatatea 
cannot be managed without buraara, and that buraara cannot bve 
without aaknea , but the eatatea cd the Oxford ooUegea could 
be monag^ by leaa than half the number of buiaara that now 
exiat in Oxford — provided that they were choeen carefully from 
among thoae who have had aome training or expenence m their 
ptokaaion— and a large annual inccmie would be aaved from the 
endowmenta. 

Aa to the heada. Speaking with every reapect for theae 
auguat peraona. I atill reel that with judicioua amalgamation 
thrM or poaoiNy four heada would be aufficient to carry on the 
offidal work, tkqr now perform, with efficiency and d^ty 

I ahould exccMingly regret if any remarka of mme ahould 
give odence to my Menda in Oxford , but I never heaitated to 
expreaa my opinion there or in Cambridm, that the independence 
of the collegea meana a fearful waste of their endowmenta ; and 
until, fay Am of Farlkment, a suitable amalgamation of theae 
institutfona k brought about, there arill be little maigm left for 
the endowment of research and the payment of those engaged in 
pure achokrahtp. Sydney J Hickwm 

Late Leaven and Fruit. 

Here, many of the roadside lindens have cast their summer 
foliage, and put fmth a garniture of new leaves i these are folly 
grown, and bear the vivid tint of spring In thb dty, on the 
nth inat., well grown open-air atnwbemes were on sale in the 
ftniterers' shops. The quantity altogether amounted to several 
buahda. J Luiyd Bozwaed 

Worcester, October 19 . 


r/rS CENTENARY J-ETES AT PARIS 
'T'HE latter part of last week has witnessed the cele- 
bratKm A the first centennial anniversary of ^ 
foundation of the Institut de France Pans was certainly 
not at lU bea^ as for as meteordogical features were con- 
cerned ( the Weather offered nothing *' Queenly ” or " Pre- 
sidential” in its demeanour, and upon the whole was 
what It geneitfly IS It thu time of the year— unpleasant, 
wet,ano^oold/ But it hardly interfered with the proceed- 
ings and fert^des, and we trust none of the generally 
aged gueats « the Institute will be any the worse in 
health fiar thlhr vuit to Pans. 

A largaiiihBbar of fmmgn associates and corresponding 
membersHw fMoaiiied to come , and the occasion was 
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such a re m ar k a b le one, that we print in fhU the list A 
acceptations. Of the Acaddnuedes Inscriptions at BtfUes* 
l.ettrea, the Astoddt dtrangers present were MM. AsobU, 
Helbig, Max Milller, Wbitlm Stokea , while the Corre* 
KiondaBtamresentwenMM Bailly,deBemirqMatm Blade, 
Blancard, Ouunpoireau, Chevalier, Compan^ Delattre 
(le Pdrek De Smedt, Sir John Evans, Gocje, Gonqwrz, 
de Grandmaison, lorcL Kern, Meriet, Millardet, NaviH^ 
RadlofT, Saig& Muvaire, Windisch In the Acaddmie 
des Saences, the Associfo dtrangers who attended were 
Lord Kelvin and Dr Frankland , and the Correspondanta 
were MM. Amagat, Arloing, Bdwund, de Baeyer, Bayet, 
Bergh, Bichat, Blondlot, Bnoschi. Cannuaio, Considke, 
Crova, Engelmann, Sir Archilndd Geilam Gosseletr 
Grand Euiy, Haller, Herrgott, Houxeau, Kovalewski,. 
Laveran, Leinne. Lie (Sophus), Lodnren Mards, Manon, 
Mastery Matheron, Ollier, Pagnou^ Ramsay, Raoult, 
Rayet, Retuus, Sir Henry Roscoe, Sabatier, Sire, Sirodot 
Stemhan, Sir G Stok^ Suess, Sylvester, Gdndral 
Tillo, Treub. Vallier In the Acaddmie des Beaux-Arts 
there were the Assoads dtrangers, MM Alma Tadema, 
Da Silva, Gevafeit, PradiUa , and Correspondanta, MM 
Bertrand, Biot, Civiletti, Cui, Cuyners, Dauban, DefRfs, 
De Geymuller, Gouvy, Guffens, Isra^ Lanciani, Le 
Breton, Loenhoff, Manonneau, Martenot, Pemn, Ronot, 
Sahnas, Salmson, Sgambati, de Vriendt, Waterhouse, 
Wauters. In the Acad^ie des Sciences Morales et 
Politiques, the Associds dtranMra present were MM 
Carios Calvo and Castelar , ana the Correspondanta were 
MM Aubertin, Babeau, Barkausen, Bodio, CatUemer, 
Ducroco, Du Puynode, Ferrand. Lallemaiid, LecI^, 
Legrano, le Comte de Lucay. Molinan, M^ier, Sir F 
Pouock, Polotsoff, Raflfalovich, Stubbs, Vllley Des- 
meserets, V/orms 

At one tune, it had been decided to choose the epoch 
of the centennial anniversary for the transfer of Pasteur’s 
mortal remains from the vaulu of Notre Dame to their 
final resting-place at the Pasteur Institute The plan 
was not earned out, and it was better so 1 he frame of 
mind which is suitable for fintivities is not so for a 
funeral, and it would not have been in good taste re 
min^ the one with the other Th^lan was dismissed 
after short, but wise, reflectioa The festiviues were 
earned oyt in stnet accordance with the announcements 
made, and published m Nature. 

On the first day, the 33rd, a religious service was 
celebrated in baint Germain des Pr^ m memory of all 
members of the Institute deceased since lU foundation, by 
Monseigneur Perraud, Bishop of Autnn, a member of the 
Acaddmie Franqaite, and a very distinguished wnter and 
philosraher It must not be thought that, even in the 
land of Voltaue, all men of Kience consider atheism as 
“ the ” proper form of philoso{diy The InsUtute is very 
conservative, and whatever opmions most members 
may hold concenung religion and dogmas, every man 
has bis own conception A the universe, more or less, 
and entertains “ son petit religion h part soi,” as a witty 
German princess put it, in her own bmbanan French 
This first ceremony was largely attended^altbough mmre 
national than international m duuracter The realgeneral 
c^iening of the celebration took place the same 4 ay 
3 pjn., when the foreign associates and emrespondanu were 
r^ved and entertained in the salon of the Institute by 
the members of the latter Each i$tvUI wm announced 
by the hmuiers, and a^ having been introduced to the 
masten of the house, joned his own personal friends and 
acquaintances in pleaaant conversation and numerous 
mtmuctions to feUow-woricers of every land. The 
maaters of the house were M Ambroise Thomas (the 
author of member of the Acaddmie des Beuix- 

Arts, and for this year President of the Institute, assisted 
by MM Maspero, Many, Ldon Say, Comt Ddaborde. 
debsates of the four other Academies. The last function 
of (he day 'was a general reception of ell members. 
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a wog at t , and cormpoodonu by the Miiuater of Pu)^ 
ItMttuctiMi, The ieception>roo0M of the Mlniitry hod 
boon very eli^futly edonied for the p arpooe. A «hok 
leries tX tap«dne»>-froai the celebnUiM Gobdmi mami- 
foctorjMUttatntting Don Qiuchotte’e bfo, after the pic> 
toree tw Coypel, decorated the walls of a targe noU 
wfaidt had been built for the purpose, at the end of 
' ' a stage hod been ereaed. VL Pomcorf, the 
Iter, received most cordially his goeste who com- 
i, besides the members of the institute, a 
admixture of very different eknents, among 
" political men were predommant A very 
' mum was providra by the singers ana 

, g which were the best of the Opera and of 

the Thdttre Frangaia, and by the excellent orchestra of 
the Opera. 

On the next day (Thursday, 24th) a graeral meeting 
was held in the large hemicyde of the new Sor- 
bonne, so splendidly decorated by the paintings of 
Puvis de Cnavannes. The President of the French 
Republic was present with such Ministers as were not 
pnxessionally detdned at the Chambre des Ddputfs, and 
after the overture of Mdhul’s /anjM— Mdhul was the first 
composer who belonged to the liutitute — three speeches 
were dehvered M Ambroise Thomas began, and was 
short M Jules Simon came next, but as his voice is 
weak, he could not possibly make hunself beard m more 
than a small firaction of the hemicyde. M Pomcaid, the 
Mmister of Public Instruction, spoke last, and very 
appropriately This long ceremony ended with a frag- 
ment of Mart et Vita, of Counod, played by the 
orchestra of the Opera. 


the foreign members of the Institute 
gates and correspondants, to the number 
were presented to President Faure by the office-bearers 
of their respective Acadeimes. The President wel- 
comed them, and held a short conversation with each, 
and M Gaston-Boissier presented him with three 
volumes contaimng the minutes of the Institute since its 


e foreign ai 
r ^ fifty-five, 


In the evening a banquet took place at the Hdtel Conti- 
nental , two hundred and fifty members were present 
After two diort” after-dinner” speeches by M Ambroise 
Thomas and M Pomcatd,M Max Muller, actmg as spokes- 
man for all the foreign members and associates, proposed 
the health of the Institute, “which, alone, remains unaltered 
and immovable in its renown and gl(^, while so many 
things have changed during this century,” in vtty excel- 
lent terms. Most happily inspired was Lord l(elvin in 
hu address. The very coraial and sympathetic expression 
which the Royal Soaety gave to its feelings in 
Its address to the Institute, was received with much 
satisfoction, and the few srords which closed the 
orator’s speech went to the heart of all Frenchmen 
“ Personally, I cannot express how much I appreciate 
the great honour you have done me in electmg me among 
the associates of the Institute But I owe to France an 
even greater debt She has been, truly, the alma maitr 
of my scientific youth, and has inspired my admiration 
for the beanty of agency whidi during my whole life has 
kiM me chained m her service It eras Laplace who 
initiated me mto celestial mechanics, and a few years later 
tlw venerable Biot led me by the hand and mtroduced me 
toRcfnaulPslabotatoiv ToRegnaoltandLroavillel^li 
" ■ " 'r kindneM towards me, and 


eternally be grateftd for their 

for the solid teaebi^ they gave me in 184% on expen- 
mental physici and mathematice M. Prement of the 
Institate, gendcnMn, I thank you with all my heart 
From what I have said, you - ^ • — 

■idm with oetfect.ffntm!nesi 

ofmyapaSS^J^^Lmnd^vm spoke vdth his heart 
as vmU as arith hit reason, and the ffredl ^iplause which 
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followed his speech must have told him that hehad made 
no nustfdte in doing so. 

The ssth was devoted to an afternoon in the Thdfitre 
Francos , the programme, to be sure, was of somewhat an 
austere character The Cid, the Eeait da Ftmma^ 
and the Ftmma Savania were exceedingly classical 
and sedate. though, what might have been put in 
their place ive could hardly deade, and classics were 
probaUy more suitable for an audience compnsing a large 
number of foreigners than some modem play, whm 
the fntsm might have been a httle too subtle and 
delicate. A very nobly-felt and worded poem by Sully 
Prudhomme — the most philosophical of French poets M 
the period— was read by Mounet-SuUy, the doytn, the 
veteran of the French theatre. In the evening a recep- 
tion was held at the Elytfe by the President, who most 
graoously shook hands with the foreign members who 
had already been at the Elysde in the morning The 
members of the Institute were all but lost in a crowd 
of political men, senators, deputies, officers, and 
fongionanes who had been invitM to meet them. 

The last act was a visit to the magnificent residence 
of Chantilly, to the Due d’Aumale. A special tram 
left the Northern Railway Station at ii 15 a.m., carryrag 
239 members, and at Chantilly eleven large vehicles trans- 
ported the whole assembly to die chateau, through Mit 
of the woods, the race-course, and the stables. The 
Duke, who had hardly recovered from an attack of gouL 
had to receive his ^ests sitting in a rollmg-chair, ana 
received them most cordially Lord Kelvin and other 
members of the British contingent had some con- 
verbadon with the Duke in English, and the afternoon 
was devoted to inspection of the residence itselfi which 
has been splendidly enlaiged and embellished by the 
present proprietor, and to the surrounding grounds. The 
whole of Chantilly and of its contents, as we have already 
said, has been b^ueathed by the Duke to the Institute. 
This represents nearly ;£a, 000,000, exaedy 43,000^000 
francs. As the Institute owns already some 2C, 000^000 
francs (Ei,ooofiOo), at the death of the Duke the whole 
amount will be of some 70^000^000 francs (under 
£1,000,000) The whole Institute diitnbutes over 
725,000 francs in pntes each year 

And now the festivities are o\’er, and most of the 
Institute’s guests have gone back to tbrnr home or 
country— may their remembrances be pleasant Tbm 
have met some of their fellow-workers, and new fhend- 
sh^ have been formed Such meeUnn are profiuUe. 
While lU-feeling between nations are being daily sug- 
gested and exated by the incautious and ill-aovisra 
prose of a number m irresponsible men, it is well 
that occasionally the heads and lights of different 
countries should meet and mingle together Knowing 
each other better, appreciating each other, united by a 
same bond to a same frutfa, they may, by th«r influence 
help to further the advent of the rei^m of reason and 
goodwill A great number of men, like Moses, have 
already expiitS in view oi the Proimsed Land , and 
doubtless many more will do the same. The Promised 
Luid seems very remote, and hardly “ promiaed.” But 
this 18 no reason for not doing what should be done, and 
mternauonal assemblies of the “ best of the lai 4 ” cannot 
fiul to exert a useful influence 

HsmiT D* Varicnv 


This account of the Jtta would be incomplete if we 
did not give M Jules Simon’s discourse on the Institute, 
the delivery of which ftinned the central featore at the 
meeting in the Sorbonne. As M Jules Simon » the 
forgnost French orator, and hit style it remaifcablt not 
pnly 6 )r iu brilliancy but for its terseness, we give the 
whole oration at it was deUveied. 
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IR8 , — QiuukI le Baoapute pelt le . 

it de numfc d'Eyyptei U flgu de Ib 


r^TibI en chef, roembre de I'lnathnt,” “bien c4r, dlit&41, 
d’itjrc comprU du deniier tBinbowr." 

L’lnstitttt n’Bvait pas tioif bm. n b ftit dcnii* ce tonpe-Ui 
•fiaelque brut dBns le monde Je se puU oonc me Mtter 
<rBiqjrendre k penotme w cowrte et i^oiieuae hiitoiie. *Je Ib 
vdsumend en quelquee moU pour nous i^joau en conumu), de 
«e* giBodeurt et non pour noni eo inttfuire. 

Lm crandeB Baaembldes qni prirent en mains le sort de la 
Prance a la 6n dn XVIII* uicle earent dis leur premier jour 
i’lnstinct tdvolntioanaire EUes ne ae proposPrent pas pour 
but (le conserver les institutions eaistantes en les smAocant at 
en les purgeant de leuis abas ; elles firent partont table raset et 
quand elles eurent tout lenvers^, elles s’occupirent, en Ube^, 
nc tout reoonstruire. 

Les acadfaues avaient largement contrlfaue li I’avinement de 
la lUsolution. A peine eut-on pass^ de la tMorie k I'actlon 
qu’elles trouTirent qn’on allait trap loin Elles avaient vorlu 


oublia ce qu’on lui avut dnnn£ et a'lrrita de ce qu’on 

et provisoire- 


EUe se boma d’abord k des mes 
I ’Asf«mbl^ cunstituante vota 
ment pour one ann^e, ei 
reproches les subventions qi 
nour Im coma litt^rea.' 


hMtation . . 
cmnpaimant son vote d’aieres 
Comhe des Finances dcmandait 


e d^&ndit d'abotd de pourvoir aux d 
CL ennn, en Bodt 1793, elle sup^ma “tour - 
soci^^ liUdraiies patent^ par la Nation ” 

On a vravent remarqut que Cette m6rae rdvolution qu avut 
suppnme toutes les acaiKmies ciia I’lnslitut, qni est one 
academie. Ce n’est pas versatihtd dans les assemUjes. La 
pens^ dc cider de toutes pUces une acaddmie nouvelte dtut 
contempoiainede la idsolution prise d’en finir avec les acaddnues 


L* Assemble constituante avut chariie Muabeau de lui son 
raettre le plan d'une acaddmie natkuale Muabeau appela 
Chunrurt qui dtait en querelle avec I’Acaddmie fnnvuse 
Cbamfort eenvit une violentc diatribe et prdpara un projet que 
Muabeau n’eut pas le temps de lire k la tnbune 
Les prqjets se multipUrent sons la ConvatUon Condorcet, 
d'Alembert, Daunou, Talleyrand, tous ceux qui avuent le souct 
des giandes choaes, apportkrent kur contribution On dit que 


Tous les auteurs de projets ont rfelamd k I’envi fe titre gloneuz 
de fondateurs de I’lnstitut La vdntd histonque exige que I’lm 
derive un autre nom en tdte de cette Uste d’honneur, et ce nom 
est cehii de Richelieu, ibodateur de I’Acaddmie franfaise 
Nous soromes plus lustes au^rd’hui que ne I’ont dtd nos 
pkres. Notre admiration pour tea giandes oeuvres de la Kdvolu 
tion ne nous cache pas les gloirea de la monaichie, qui soot les 
rioires de la France Nous idtons le centenure de iTnstitut de 
France, mais il ne nous en codte pas d'asaocier k llioaoeur de 
cette loumde le bodatenr ou les fiaidatears des acaddmies dont 
rinstitat a re(a Hidritage, Look XIII et Louis XIV, Richelieu, 
Sdguier, L'lnstitut existe depuis le at octobre 1795 , 

mJs les acaddmies qui le composent remontent a 163$ Asam 
ment l’lnstitut de Fnnce, depula aa ioadatkm, compte dans sea 
langs un nombee co nsl ddi ah l a d%oeaines illustres. Pen veox 
dter qadques*aiis, avae le regret de ne pas les eitm tons : 
Chateanfaeknd, Lamaitm^ Victor Hugo, AUred de Musset, 
Alfred de Vi^ty, Gidsot, Oousin, Thiers pour I’Aeaddasie fraa 
c^{ Maa0i, BertboUet, lagnuye, Lapl^ Lavoisiei, 
Fresnel, Aak^, Aiago, OMwr, GetAoy Soint-Hilaire, 


sf poor FAcaddmie des Insoiptioiis , David, Ingres, 

Ertix, Mbtaonier, David (d’ Angers) pour FAenSiM des 
X Alts. 

rTkaSSlt 


« Itvimi CM 
xssoIbNS. 
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J’avaUarTdtdlkeettolUlkdaw-^ ^ 

ofaeir k la loi md m'est imposde de ne proncnder )e nod 
vlvant I that fl que Je dolve at^oarfflmi ijesrier le !)». >.» 
homme qtis J'ai eonmi il 7 a plw de cinqaaote aas, k f tCcole 
normale oh IT dtait >ld^ottJ*dhdspinfijsmur.qtd dtait notreai^ 
k tous, car on ne ponvait le cosi na Kre tana raunsr, et qtd dtidt 
Bvaat tout I'ami et le bienfidtenrde lliumanitd 1 le nom btmortd 
de Louis Pasteur 7 Les vodtes de cette aalle gardent Pddia des 


“ le diapeau chdn , e’eat 1' 
tion , mau nous uiivons avec 
Aeurdelisd remontant les ‘ 


Ik, &t n , 

Ainai l’lnstitut de hnnee a cu, dks son premier sikele, am 
magnifiqae ihxaisoa degraiais hommes. Nous sonmses 6m de 
nos gkibea nouvellea , mais nous gatdons pour nos gloiits 
sdculaires on culle reconnalesant et hlfiiL Nous ne nnaa9oiit ni 
k Corneille et Racine, ni k Boileau, ni k La Fontaine, ni k 
Boesnet, m a Voltaire, ni k Mmiteaquieu, ni k Battbn, ni k 
Ckimut, nt k d’Alemb^ ni k Huynens, ni k Mariotte, ni k 
Mabillon, ni k RoUin, ni k Tuigot, nfk Lebrun, ni k Mipmrd, 
ni k Lameur, ni k Philippe de Champagne, m k Mansart, ni k 
Souffiot 

Messieurs, le drapean aux trois couleuis est toujours pour nous 
le rinneeu eMn . e’est I’aatre de la Uberte et de la avUba 
Mr el mrgueil le drapean blanc 
tant les kges jusqn’an necle qni fht le grand 
[ui teste par excelknce Ic dicle fraiifak 
I 39 janvier 1635 que I’Acaddmie franfaiae requt sa con 

offimelle. L’A^dime des Beaux Arts ent le mdme 

honneur en 1648, I’Acaddmie des Inscriptions en 1663 et 
I’Acaddmie des &iences en 1666. 

11 ne Buiiit pah d’avoir resritud la erdation des acaddmies k 
Louis Xni et k Kichebeu, il frut lemonter Jusqu’k Coniart La 
premikre en date, I’Acaddmie franfuise, eat, comme beaticoup de 
gomdes choses, due k Pinitiatiie privde. Conrart n’dtait rien 
n n’est nen devenu. 11 n’est cdlknie cpie par son silence un 
genre de edidbritd erdd tout exprks pour lui par Boileau Cost 
lui qni eut I’idde de donner un rkglment k une compagnie qui se 
rdunissait tour a tour cher chacun de sea membtes pW parler da 
littdiatuie. Ill dtaient nenf en le comptanu De pkitshommes, 
dit VoltBire, d’un ton dddaigneux Dm hommes obscurs, dit U 
ensuite en parlanl des premiers acaddmiciens au nombre de 
vmgt hint qm revurent ce titre aprik les lettres royales de 1635 
Sons doute on n’eut pas snr le-champ un Comeille ou on Racme 
k intioduue dans I’Acaddmie 11 iallut attendre douse ana pour 
Corneille, trente bix ana pour Bossuet, Irente-sept au pour 
Racine, quarante nenf au pour L« Pontaine et Boifean 
L’asaembuie be gamiaaait de gianda bommes pen k peu Elle ne 
devait jamais avoir quarante granda hommes. Aucune ossem 
bide en aucun temps et dies auenn people ne pourra en avoir k 
la ibis qu’un nonibie tide linutd. Ceux que Voltaire appelle de 
peMa hommes ne nont peut-dtre poa auw petiu qu’il le cn»t 
ils sembicnt petits k la postdritd , da dtaient grands pour leura 
contemporoins Apprenons ne fkt ce que par prudence, k re- 
specter Its hommeh d’diite qui ne sont ni des Voltaire nl des 
Mobkre. On ne peut pu, et on ne doit pat se tromper sur les 
homines de gdnie 1 on peut hdailN sur le chou entre les bommes 
vralment auteurs aau dtie grands, ceux que j'appeUetai les 
hommes diatmgudb dau le genre mddiocre. 

Ced un honneur pioar la soddtd dclairde du XVIt sikcle 
d’avoir sur le chomp attochd de rimportonce k cette rdunion de 
qnelques bommes de gollt, qui ne s’occupaicnt entre enx ni de 
rdigma ni de poUtiqne, et porlaient uniquetnent des lettres et 
des ouviages de I’esprit L’amour des lettres est restd on des 
caiactkres de notre gak natioiial Dks que le public fitt admis 
aux idceptiona de rAouMmk franfaiae, U 7 coomt. Qnand eUo 
ouviit en ifoa ses pertes aux fttnmes pour cca jours-lk, les 
femmes aflrokrent L’Acoddmie n*a eu garde de lenonoer a oet 
avec le^M^s^to de a rterw ^^^^Une rdoeptim 

feat 7 avoir oasittd fu fern avoir arm avis St ' ^ " 



Oa Mffe de la soddtd de Coomt aa car^nkl de Rldidisa 
D avairniMIliiot dn mod et du stable. H Jngfe qae cette 
cotapagBie ponvait deveoir noe ins t te iae o . n oak amt ssnis 
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de CowMt d« iwamMlttt oflScWlwMt fMdatenee de Itmr 
t i ioe to i oii . Ca ittt k pea prie toot oe qa*U “dei 

pif«iU«ee hooeraUee, .UtVolSK euevn d'atuiL lon^ftuideteur 
qe loi tMtt nCme pee praeort nne telle d’eitembMe.’' 

Ea r&dltd, ilnenodiut LrAceddmie d’aatte tetvice qoe de ne 
pM rionoMr, melt U pente, et tout le monde penm evee lul, que 
ptdtmi'il ne IHgnoceitpe% 11 le mvemeit Pluaieun det emii 
« Coanurt boitkent Ce q^li eveieiit cbeichd, c’dteit le 
llbettd, on lent offireit I’een^etdieement Cette rdentenee ne 
poarelt dnier , on ne rdeiiteit pet eu rai, nl en caidineli qni 
eteit le roL Refbier one «dee qu'llt offireiaat. e'dteit pint qne 
idtiateTi e’dteit ddtoUu On cdde, on rcmtieie. On exelte le 
to! et le gnutd mlnlttie RleheUeu qul pramettelt de protdm 
n T eat nne eutie diflicultd 4 le crdetton ofiiaeUe de 
rAcaaknie. Le Pezlement entd eut le vellkU de tdtitter On 
Hit qne I’enieiiittKinent dteit elon n^cetteire pour donner 
efBcecitd enx ddctnont toyelet. Le Periement ponveit retarder, 
il ponveit kite det ofatervettoat et mdme det remontnUicet. A 
le fin, dent let grendes occatknu, on eveit reiton de lui per un 
lit de jutbee On n’elle pet jatqu’4 eet estrknitdt poor le 
trenifonnatiaa det rkinioni de Cnuart ea Aceddmie royele, 
melt le Feriement menifette ae meuveite tanmeur per up retard 
d*un en Le ceidinel fat oblig^ de fiure entendre qu’il vouUit 
etreobk 

On e cheichi le ceute de cette meuveite volont£du Perlement 
11 ne I’egiieelt pet de la crkuion d*une cour aouvemine, man 
“de simplet poenn de lyllabet el de jttidt fidirketeun de 
mots,” comme diaelent lev manveu pleiMuilt de i’kioque 
Le Perlement, tuivent Voltaire, ciai)Biit qne IVAoid^mle ne 
k’attnbufit qnelqae Jnndiction tar U ubreme, et ajouta cette 
clauie eux lettiev petentet dn rot “ L’Aceddmie ne connettra 
que de la league mn^dte et det livree qn'elle aura faiu on 
qu’on expotere k ton lugement ” 

Je citnt plutfit que le Feriement eratonelt pour I’antont^ qu’d 
k'attnbueil en metlire relfriente et philotopl^ue quetbon 
det ecadkniet toucliait 4 ut quetbon det Motet. Le thkilogie 
<tait tout prk , (dnv TautonK dn Perlement dttit conteri^ en 
matike religieute, {dut il t’en montnit jeloux. II obkvaait danv 
toute cette effiure an mtme etpritquiintpue pint terd la rkbitne 
de rUnivenat^ per le pidndent Rolland 
Le roi, et ie^le id de Lonit XV antant qne de Lonit XIV 
et de Lonit XIII, fut conitamment pour let acedkniei, un bon 
raaltre, nuui un maltie Lev kectioni dnrent fitre loumitev 4 
ton approbation , c’eit nn droit qui e toujwri 4t€ oonterv£ au 
uonvotr pabliei ll exiite encore auioui^uL Louia XIV 
I’exera one fbu dent une occanon tik teletenle II voulait 
I’kectlon de BoOeen , 1' Academic 4lut In Pontaine Le roi 
leftita ton approbation L’Acadknie t’emptetta d’^bre Bcdleau 
4 le premleie vecence “ Amkent, dit le roi, voui pouvez 
proc4der 4 le reception de La F^toine ” 

I.e roi mtemnt aumi, meit bien rerement, dent let timvaux 
de I’Aceddmie Cett lui, on piutfit c’ett Rldidlen, anteur de 


comma ll yevait one iBngnede Fdridie etnne leDgned*^Aagutte, 
et il revmidiqneit poor lui mteie llionneur de cette poitee 
lortqutt difut “ Le aoin dee Lettrat et det Reemr Aitt ayant 
totyonia cootribad 4 le tpleadenr det Sieta, k fen roj, notre 
trk boDord teignenr et p4ie, ordoone ea 1635 1’dte h l l tee m ent de 
I’Aceddmie firacaite pour porter le lengue, I’dloquence et le 
podtie en point de perfection oil eflee eont enfin pervenuet tout 

Je i?^[pitde d’uudater i je dit k pentde de Louie XTV et de 


nout empdehe pet d’tdmirer k glote det eutret nabont. Nouv 
nout tommee etiocide en centmene de Shaketpeeie ; Ocetlie, 
Scbilkr, Cerventk toot populeiret dent not dcokt. Nnl 
n’entiete jemeit ttnt nne retpectneuae et colenneik dmotion 
dent cette teliae de Sente Croce 4 Florence nil font tdunlt, 
eutour du c&otetdie du Dante, let tombeeux de Gelilde, de 
Michel Aim, de MednevcL d’Alfieri, de Chemfauu. 

Le XVlfl tiick reptncheit tonmn enx e c ed dmi e t et tnrtout 
4 1’Acaddmie iran^ie, qui porbiit le poida det qnerellet perce 
qu’dle aveit porte celui de k gloire et perce que k public 
pouvait pint facflement tmvre tea trevaux, d’avoir dlu det 
iMunmaa mddincrea et d’avoir lautd en deboiv d’elk det hommet 


I’Acaddmie, dtalt citoyen de Gendve 

Deux enrenn en nn ndcle et demi I Let hommes le trompeni 
ordinaiiement plus que cela. La dupart det ouvraget de Det 
carte* kont kaitv en labn. Le Dittettrs dt la Mitktdt, qni 
ett un det mreiKlk monuments de k langne firanfaiie, n’kett 
connu que d’un pebt nombte de lavanU et de pbikeophek. Le 
grand Mkt de la renomm4e de Detcartekn'a commence qn’epfit 
va mort, quand on a enfin oimipnv qn’il avail knancipi la ration 
bumaine. Mohke avail contie lul le profemon ; on ae rueit 
anjouid’hui, aver raiion, d’nn tel obvucle. C kait quelqne 
cK^ louk Louik XIV Mevtieuit ks tapiknenvaleUdecnambre 
du roi n’anraient pins vonln kre de I’Aoidkme Je ne mu pa* 
ce qne Molkre lui mkne anrait pentfi de ton ilecbon. On kait 
alors conierveteun du rang comme on I’ett anjourd'hui de k 
|ro|riki II fidlut contramdre Cebnat e te laiater fidre metkihel 

Quant eux eutret grandi hommes dont k Convention re- 
grcttait ti amirement I’afafenoe, lit epeiteneient 4 le catigone de 
cenx qne nout eppelioiM tout 4 llieiire det hommet dudiigikv 
dent le genre mediocre. Il* 4taknt admirk, 4 jntte litre, per 
knn contempoiaint , la poitkit^ a k droit de chuiaii entre eux. 
DnCreiny, Reynal, Helvkiiu toot det grtndt hommet dont on 
bllmait en 1793 I’omksion, et dont on bUmeiait atqouid’hni 
I’kection VI I’A^knie let avail kut. 


de montrer dani toot ton kUt k glkre de Comeflk Vol 
take, an tkek tnivant, tout prkexte d’impeitlehk et en nrflant 
1 apoAfote^ k critique, etmye k mCme entreprite et abonbt 

1 m e^knlckna, un moment dkmimfit de knn travanx {fins 


U FoMqne qne k roi attendeit d’enx et (Fevoir nien4 trop 
kntement k travail dn DkriMmeire 

L’Acadknk n’kait pea d conpeble qu’en le croyuL Det 
trok oUett oonfifit 4 tea loiiit, elle avail cboU k Dictionneire, . 
qui icnaait 4 k kngne k donbk aemee tTen fwr let termet et 
y^MpBqy ^ riglee per det exempht empruntk eux 

Le DictiaaiMke evaoigeit kntement Cette knteur fidt te 
force. Let varitatet qu’il enimktre ont tontee k4 Jngkt et 
cooaeeifiet par k tempi, avant oe reeevok cette eonfirmatlon 
offieielk 

Le Dictiannaire ett 4 lui aeul toote rAeadkqk fianfeite A 
note kDgiie emeurtelkment aoopk et vivaate, iiui expcime avee 
kdlitfi kt junto et let kUet 4 metnre qa*elk« te renouvdfcnt 
et qni tarn, tent nfototmet, 4 1’euioteMct 4 k d^momte 
tk» det d k te ve it e t tCKOtifiqnrt, i1 doim la acfiidik et k 
p mj ted daelkax kagnet quf ont mroeaiit^aiutmt meank k 

qn’il y afit nqg^taflgap de Louie XIV 
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crmconrk cette question 1 “ Qnelle ett celle dm vertus du red 
qni mdnte k pint d’Ctre loude ?” 

On 4tait ken lorn de ce itjde et de cet tentimemt lorsque 
Grieoiie, reprochant au “bon Fdnelon" d'avoir fiut nn traiU 
tor k dircctiM de k conscience d’nn roi, ajontait “ Comme ti 
let rou evaient de k conscience I Antam efit valu jdimerter vur 
k doncenr det bfitet kuvet.” 

Le tort det hommet avengkt par k pution ett de vouluk 
tonjonn juger tent tank oompte det tempa et det mOieox. MTen 
(kj^aite aux mveknn de 1793, I’eai^ Kbfiial qui t'etait 
manifrtt^ dans k lein de I'Academk au moment de ta crdatfcm 
oOcielk tnbakta pendant toate m durfie. 11 VasMciait cket elk 
4 nne admkatioa poor k roi dqpt noni ne oompteiiaot plus k 
natnie. L’AcaiUmk voyak k Fiance dent k loL A cette 
dpoqoe de I’hiiteire, on n’dtait nutmnt qa’4 condition d’etre 
dependant. Ce qm ett inditeawbk, c’ett qne kt acadfmlet 
e n tourdet ifhonneun par k nentfdik dtaknt devennet pen 4 
pen de vdntablet aristociatiet, Elkt avaknt anx yenx dw 
lepnbilcaiot le double ddfiuit d’fite det eorpmatto, et dee 
feoeporetto priviUget, trit entklket de kart pnviUget. Un 
Biage itttroduit par Colbert, on olntAt par rabfad Bignon, ann 
oeven et ton teprkentant dint le gouvemement dee tocktfie 
mvantaa, divktlt let Acat ktn le* det Inacnptiont, det Sclencet 
et dti Lettet en trau clettet d’oeaddmickm 1 ke hoaonket, 
lea peotiooiiakec et let A4vet s oe qni conttibiait on p(ivil4ge 
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1 « ptiviUge Settle I’Aced^nik fiW9siK tttitit ^neqi^qtw- 
inent nfiui de taUr raffront de c« rtgtemeiit. 

L’Acadfmie fiaufttiee evtit toi^joan ea dan* Hs leiii. 

« cf^atiiw, del docs, deinM<diMtt, dM^vSqnM, d|t flMK 
de eo«n aonveniMi. Cei gtmdi eikpiean enime! 
tmiter let gem de lettm comme del tguut } mil, en 
tempi, lei inni de kttrei ipprenalent It m eraiie 1 
Migiiwn. lb M dowwient dei ooupUnicBU Iw oiu «u 1 
pour a'exercer It Icur fooctlon peiadpile qui etiit d'eiM 

nd et b minbtre. Lci compHmeaUt loot denenat noi L 

de r^cepdon , Voluire n'etiit pu tetidre poor eii ** Ce qoe 
J'entrseoii dins cei bewiic dbcoiin, ait fl, ceb qne te 
(dapienditre lyint imird qne ion pidddemeiir teft nn tr«ctiad 
homme, que le eanUiutl de Rkfadwi <tiit on Ob gmnd homme, 
je chuiceber S^ier un umi grind honune. le direeteor hd 
rtpond U mdioe choie, et i^te qoe le iddpKndiire poomit 
bim iniri tUt une eip^ de gmid homme, et qoe pour hii, 
dbrectetir, U n’en atutte pu 11 prt", et plu loui “Li 
ndeemitd de pirler, PentfaiiTw de n'leoir lien £ dire et t’eneie 
d’lvoir de I’eqtrit wnt tnb choMi cipiblei de lendre ridicttle 
mime le plu grind homme “ 

Li Convention pouviit-elle tooiBir Pexbtenee d’on cam qm 
puuit ion tempi it c^bbrer lei vertui des ton, qui bidt tel 
mtoe un corpi priviM^, et qoi comptalt diu urn lem dei 
membtu inveitb d’ua double pnvil^? C^t I'initocratie 
de i’Mpnt, mib c’^it une aiutocntie Li Montagne et b 
Pbine etiient d’iccord pour U renvener 

11 1'dtut pourtuil puM ven le mibeu dn XYIIl* diele un 
&it coiuldAuble out lunut pu modifier let jugemenU dea 
rdvolutionniirei. Voluire duit entrd it I’AcaoMe Lu 
icut^nucwM iVtiient viilbmment d^fendui Voluire fiit 
refoie deux fini Enfin, it entn , et db ce jour I’Aotddnue lui 
ippirtint n ivut d^jit ion loumal qui etiit VEncytlofM** 
HEncytUpidt*viATt.^s*a lui ii I’Acadbnle, qm fiit iiui tmu 
fovmb per intidpiuon en vbiuble Audbde dei Sciencu 
morilei et politiquei. II y fit nummer wcceiaivement Ducloi, 
d* Alembert, Mirmontel, CondiUit, Morellet It bbou poor 
CKderot 11 1'en pbmt vivement, et ivec rwon du rute, cm li 
Diderot n’ett pu precu^ment un g^me icidbnique, e’eit muu 
eonteitc an homme npdrienr Voluire ecrit it I’lobd d'Olivet 
••Tficbe*. moo cher maltrr, de noui donner un v^nuble icidd 
micien k b place de I'ibhd de Saint Cyr c] un uviDt it b place 
de I’abb^ Sailer Poutquot n'aunons nou pu cette fbu-ci M 
Diderot ? Voui mver qu il ne fout pai que I'Acadbnie KHt un 
v^minaire et qu'elle ne dmt pu bre b Cour del pain. (^Iquei 
omementi d’or & notre lyre sont convenablu i mail il but que 
lei cordei loient i boyau et qu'ellei soient lonores.” 

Voltaire n’dtait pu arcoutume aux dchen et avait pru 
la revanche II avail le groa de «>n arm^ it I’Acadraie 
itan^ie, il avail k I'AcM^ie del Sciencei Condorcet, 
d’Alembert, hontcnelle L'Acaddmie del InKnptiaaa dtait 
plus r^iisUnte mab il avail pbuitrtf partouU II ^t 
I’oracb des cerclci de prtoeuies dont I’inflncnce avail 
mnpbcd I’lnfluence ddcrowunle de b cour Mme de Lambert, 
Mme de Tencin, Mme Du Dei&nd, MI 1 & de Leapinane, Mme 
Oeofirin, Mme Du Chitelet recevaient sea iupuations II 
cuit I’ami (intermittent) du roi de Pnuse, le correapondant (et 
le flatieur) de b grande Catherine II avail traite Corneille de 
haul il se croyait plus path^ne que Raane EiyihiloiopUe 
il tenait tfte au cbrg£, tout en fauant les ptouei it Funey et en 
dbliant an pape aa tia^ie do MaJktmtt Quand on le juge k 
prbent, on ne peut a’emp£cher do voir en lui un prfcuraeur de 
b R^vrdution Voltaire et toute I’armfe qn’il commandah 
avaient, en eSet, aem6 lea ideea r^volutioanairei, maia lb avaient 
cm ivoquer un gbib } et qnand ib brent en bee de lui (je park 
dea beutenanb de Voluire, car il 6tait moit en 1778), il leur 
aembb qn’ib avaient dvoqnd le duble. 

Ua a’an^rtteet en chemin, et devlnrent, pu oeb mime, lea 
phu gianda anitemb de lenri anciena amb On pomrait 
parow cette 


cette graiide parob *' II y a plua de joie &u le del 
‘ repent ” et dire “llyapluade 
iluiionnaire pour un ami qui t’amte en 


p^dibtrqnl n 


Lcaacad^ea, dont on oubib lea aervkea, eurent le sort dea 
parlemcntt et dti derg^ Gr^gdre, dene nn rapport ridicule- 
ment emphattee, ptr^ow b auppreiaioo du acadMea, tout en 
demandant mi* " dn milieu dea rkcombrea, le canctueire dei 
arta, a’devantaow tea anapicea de bhbertd, pr^mtlt brbulon 
>«t|anbdedeiowtea«mtnuetdetowlee moyeiM de idence” 
^^Apiib-demaln, dbtb il, b R^publiqaefiupitefimiaoeiitide 
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Bufnb J iw g it baSto qd ddrpgtnt ana prfn^aa beradt que 


ft b liid* gMnbTce eont ba 

Deux au anre* avoir Madftdid lea eradtfmtea avuc oette 
Mbteau, b CoavMtlaii fidaait one grande, une trfte grande 
fhoae Bib be idlebteit. et en bi idtablbant. die bur 
abab mbir one modification pro fo nd e . Le tftve tPune aa- 
a artbtea, dee pofttei at dee 
Mituente, devenait unerdalitd. 
■dencta et du atta n’avatt 


^ affimd avec cat ftebt La n 


a lea fiseeee (b b paadkm et cb b penafte Bib 


vie, une aorta de monde ft part d’oft •ortinient aani mm pour 
^cblicr Hmmanid, pour b fortifier et b ehenacr, dea vdrluAet 
dea cheb-d’oeuvre L’lnstitnt ne partieiperait pu at 
ehaigft de renaeqpiefflenL 


Son action 


De mime que le Dieu d’Aibtote meat lau fttie mil et peat 
ignoter b monde auqnel 11 donne b vb, U lufiit eux aevanb et 
aux pofttu d’fttre, et d’fttre oonnni. Leuri oeuvres produbent 
b mouvement, et en mftme tempt dies b relent pu I’admita 
tion qu’diea inapirent. 

Daunon parbnt au nom de b Ouvention dbak '* Mom 
avons emp^b de Talleyrand et de Condorcet b pbn d’un 
Institut national, id^ grande et maiutueuae dont I'exfcutlon 
dolt dbeer en aplcndenr toutea bs academies des roii. Ce 

ten en qudqne aoite I’abrftgt dn mon de lavant, b corps reprft 
aenutif de b r^publique dea btlrea, un temple nationa] dont lea 
poctea tuajoan fermies ft I'inlngue ne a'ouvriront qu’au bruit 
d'nn juste renomnbe ** 

Cette union majeatueuse et foconde de tout c« qn’il y a 
d’demd dam b sentiment et b penatfe n’eit pu b aenb 
grandeur de I’lniUtutkin nouvdle. Lea acaibmba inique b 
avaient M purement bcabi Elba se recrataient dona une 
aeub vilb et leprbentabnt le mouvement scienbiique ou Uttd- 
imu« de b ville ou dies baient ndea. Mab I’Institnt crib en 
1795 l^t remptacer ba ocacbmies n’eat pu un ustitut porbien, 
e’ett un inadtnt national, e’eat I’Inatitut de France La contti 
tutlon de Ton III, dont b ibcmule cat fiddement reprodmte par 
net aobooeLi c 


b constitution de I’an VIII, b ddcbie en c 

“ n y a pour toute b Rdpublique un Inabtut ni 
de recuefliir lea dibourertea, de perfectKmner 1 


il chaig^ 
ts et iu 


qndb que lilt leur origine? 1^ mSme que Louis XIV rdcom 
penaait le gdtie ft qu^ne nation qu'il appartlnt, b Convention 
ctda dana b lein de I’lnatitut I’ordre dea aasocib drangers, qui 
nous pennet d’Inacrire lur noa hatu d’honneur Huyghe^ 
Newton, Leiboix, el pbi prfta de nous Roulnl et Meyerbeer 
L’oeuvre de b Convention n’est done pu b reproduction des 
anetennes academies d^ia^ aom du noma nouveaux et 
modififtudanabsdctaUs lecondaiiu de leur organiiatloii. Ccat 
hbn une teuvre nouvdb Ceat une erbuion, une pobsante 
erbtion CastVAcadbnie de France, reprbenbnt ft b fob ba 
bttiea, bs idences et lu arts. Bile contbnt lu ondennu 
acaddiiibs, mail bn lu enfermaat doni une synthftie nouvdb et 
forte Ceif notre droit et notre devoir, en ee jour de Ate, 
d’adremer ^alement noa homnuqm aux andennu acadfimlu 
qui oat prftpui ITnatltut et ft I’Inmtut qui eontient et complite 
ba anebnnw arawlAnbi. 

L’oiuvn de b Convoitbn eat oatu bdb pour qne nom 
tmiiiiWii avoner malntanant one I’Am am bM e avail dtt moina 
heuremo dam lu 4bi^ d'ex&nticn ejne dana b ooDoertbo 
premiftte. Bib avait toot exagdid u propra antorite «ir 
rlnsiiint et I’aotontd de riniUtUt mr ba ttiembna qui b com- 
- ’ - "’b ne commhiair 

** C*Clt 
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Iff tmmnlfff oet *>*wi** ffliiilfei nit tn ffm^ 


dwnott. ^ 

M nOffom 4a , _ . _ 

4tpaao«idiaiigdMttt»m'JiToiler ]«•—.. , — 

oTOca tn utM oinB aunit dft ha ItN pajttMnlj^tiMUMnt 


t nopdcr^w cto3« 


plaoct Ja 

iMnlca ct pelldqnci qaV 
^ fcmplaca CO nan, qu ix«i_. .___ — 
ifintiiabS^par cebu d’iUiai^ dM mSkt^ * 6 m *L^. 
qm na lappelaft qne Co n di U ac Chapta]. doi oBb ea Itoj n 
pmcfatU 4 Foiiaiiintioa 4a riiutitot “<M rdtrc MOiKaap tnp 
OcauUa da oe qua raspMeaoa avait nontid poifeetiMi dana 
k coot p oait w n da noa andennah acaddndM m on 1S03 tm 
MNiToaa prmot od il te montia plui dqnitafan at plu holala que 
k CaavcBtion n propooait da Hjtablu la non dot 

anminnw acaddmei, doot la Franca ^hoDomt dopuu pltw d’un 
oiicla, ct qm dtaunt dcvennea le modtla doa InothatMoa tavontc* 
«t littdnuiet fonn6sa McceoiiTement dana toua lot Etau dc 
I’Eoiapc Le Conool d Etot ne rookt MC . 
appcMiva k fond de la ptopoamon, mau it ne 


L'Acaddme doa Soenees moraloa et 


Tm de S^r " Vow prkulez k oeconda ekiae dcTinttitat , 
je voac onknne de ki dire qua ]a ne van pai quon parte de 
politiqua daw tea i^anoea Si k ekoea ddoobdit, je k caonnu 
eonme un mauvais club ” Futile juiqu an bout a oon avertum 
pour ceu qni il appehut lei idfologueh, quand il procida it k 
tdotganuaOon de Tlwtinit an 1803, il mppriina k deuxiime 


m membrei daw lei 

La premiere fiwte de k Convention fat done de renoncer 4du 
nom vittiraUei et & on pani ilhutre , elle fit une leoonde fant 
daw le mode d dleetion qu’elle adopta Lei candidate ftirent 
priienta par k ekMe dam kquelle 1 onvrait nne vacance, et 
llniutnt en corpi fiit diaegi de choiar entra lei candidau amn 
priientii. Jamau k competence ne fitt traitde avec nn parcil 
mepni Un comidien diodait de 1 ileetion d'nn raathimatkien 
Un peintre jngeait un philmophe On reconnilt burn IVune 
anemblie qui admettait le* an nombre del votinti pour 


: fat itablie quen I'an XI, 

Ouqital 

La Convention commit une tromime faute Lei deux nre 
«uim avaient pour efiet d’exagirer I’aniti , celle ci czagerait 
«t faunait le eanurtiie national de 1 Inititut C itait 1 Inititut 
de tranci , on voulut qu’4 ce btre il fat conpme par moini de 
Fansieni et de provuunaux 11 auiait inm de dire que lei 
chou pouvaient le porter igalement tur lei honmei du premier 
nente, qu iIi euioeat lour rfaidencc 4 IHuu ou oilleun Noo 
11 lembta plui ncbcol de partiger par moitii CeU ceuait 
mime d itrt jwte, car Foni ne comptait que 500,000 babitanta 
«t k province en avait 35 milbooi Et cek n itiul pa» rauon 
nable car un homme d &te peut diiirer k lijour de Pan* < 
came dei bibbothique% dei muiiei, del amphithifttrei et de 
tow lei autrei moyeni d itude On avail admu une lection de 
ran dramonque trot* comidieiii panneni, troii comidiew de 
province Tout k monde iMt que Iw grandi coroedien* pen 
vent K former en province, mau qubb na peuvent y rester 
Ib A’y trouvent m Jei t ia di t i o ni, ni lei icoki, m lea ouxilnurei, 
m k pubhe dont ib oat beiqm, ni ki rwoMrcei matenelki 
On en pent due antaat dei imdits, dei aituifai La rink de 
rimiMm itait livire alois f pki livire qn'eOe ne I'a ite diqMM 
mfare aommi poor repreienter Pairb et qui 1 itabbvuut 

DoMntt de Tracy, 
fdiident 

La plw gnwdc errepr , 

intdnenr dei tiavaux un[Mt par dicret organique 

Le ooavecneeKnt i*attnb«ait dam ce regbmimit Ic droit de 
nqumr I'avu dee ckmei de I’lnititut Celt abrtout i I Acade 
ane dea Sckncei qu’il adroma lei tiquiritiow O U eonwilta 
ow lea voitwei couveitei dCMuidet an tiampoet del mabdet, wr 
If perfootMiiiMnient 4 appwter an tfapme dw hdntanz, nr le 
ayotbne acodtaire, nr la mamite docooidtt Tire de b fU 
Iw M iqu e avco Fife vidgatre, nr un ncwdlM faonlet, nr un 
taniaa huiU pnmre 4 fiure dei mantiauic po«i Iw tmupei, nr 
I’fclde de fidr ttnUf ptwiewi ranefai de caaMvnr un veul iSfa, 

‘ n on oan potanee 4 bold doa Mvtrei, nr b 
koonb et dw kgnmci en IlyiviUaiMi 


dM OMfftlMtt OOBr 1 m ffUllM dffMM. Oltelff dM 

Mpt^n^w out (cndait 4 fotra ana doctrine d’&t ^ua’aiit 
pm OMdndie a k pbUcnimUe et 4 k viaie pelidque, et fka ae 

^ ^-natagewuipwfrta de k nienca at 4 FdBot doa 

[kw tm corns Bmraira lasn otguuid, rntoritd da 
le^aceroh oe oeUe de k compog^ mob n coibb* 
ioolM oncttM nqrfrance oe Tacadteua m doe 
ir k tiavwl iiimviduel 
Cavtimiac, pour rifiitar ke ooetolutai 
rAeaMma oca Sta w Kit i 

opubim, rAcodimie ic 

n'oUa le fat adrenie aw ^ 

rand Motk ne n retioave pw di 
lande u foat an ginia I’au de k 1 
Ce dioit de i^nuition n'itmt 


dull nn travail fiut nr com 


an public Tout aotour 
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mattrei de kor tempe Je ne m’itoiuie ^w qu’on kw efit 
attnbui deux ccetumei nn emtume de edmmmM et un cm 
tume de travail On ne voyait pa* qu'amjettu on ecrvioe de 
tout k monde, il ne leur leitait plw de tempe pour le lemoe de 
kmeiice 

Je ne vew pw tout inumirer Je citerai ponrtant U lup 
premon del lecritairei perpitueb, rempkcii par deux lecri 
talre* lemeitneb cetait dter aux acadcmief kur aiuti, kur 
vie Chaptal en 1801, parknt dei anmennei icadimtei. duait 
“ Le meme homme inivait tow ks ditaib de rAcademie, en 
devenait I hutonen, rt ittachait (Tune mamire toute particuliire 
k gloire de wm nom 4 celle du eorpi dont il itait I’onpme , il y 
avait plw de nite daw I'admuuittation, plw de cilcnti daw 
1 exicntion, plw d*ordre daw k moiche, et on ne pent pw nkr 
que k rekblmement dun leeretaire perpituel pour clmque 
elmede I'lnititttt, en rouvrant une cartiire qni prwenle tant de 
grand! hommei pour modiki, ne contnbnit 4 k gloite de ce 
corpe et aux progrii del loences ” Et plus tard, en 1803. il 
revenait 4 k charge “ Le ritabbmemem de cei pkcei, diaidt il 
en parlant da Kcritaira perpittteb, feta renaltre une bnmr^ 
d ifoquence trii ncgligie aepou du aw et donneni aux tiavaux 
acadtoiqua cet apnt de luite, cet enchatnement de bua et de 
pemie* qui, lenb, peuvent fixer Vepoque da dicouverta et 
tracer avec exactitude 1 hutoire da connaiamica hamaiaei.” 

Tout en diclaiant qu elle reiioo9ait ou paiii acadindque, k 
Convention, par k force meme da choee*, avait conierve 4 ion 
Inititut tow la avantage* dont avuent joui la onaenna 
ac^imia File muntenait la reconnaiaance de I’lnatitut par 
i Flat et 1 intervention de 1 Ltat daw ki lalemenb mtineun 
de 1 Inititut b lie kiuait 4 1 1wbtut k local da aeaikimea, k 
farUiothiqiit, k participation b k nomination da profeaeun 
dew la gnndi icabuttemenu Iittiiaira et lekntifiqaa 
L’laibtut a cowervi cette prirqgative et proente enccue 
aujourdhui da candidati pour k CoUett de France, k 
Miucum, lAj^mie, de Kome, la Fcma d« Rome et 
d Athenu I Fcok dei Charto, 1 Ecole da I ai^a onentata * 
vivama, le Cowervatoire da Arti et Mf btrt, TObiervatoire 
I’Ecok Polytechnique II a coniervi la impronow grabittci 
et la pm connw ww le nom de pnx du budget, anxquidi 
lajuutent 4 priant da pru fimdii par 1 uutiative pnvee dont 
k chii&e annuel n at pw infoneur 4 534,500 frena Le 39 
moodor an IV k Convention donnait aux membra d« 
llmtitut une mdcmniii annuelk de yoa mynogramma de 
firoment, et k 19 thermidor mivant, elk oicidaitqne " wr cette 
indemmti. il icrait dutiait 41 egard de chaenn da membra une 
lomme igale 4 U vakur de 150 mynagiamma de fimnent, pour 
itre riparbk par forme de droit de ptoence entie ki oMntanb 
aux lianca, tant ginitala queporticulieta, de ohoque ckwe ” 

En 1803, mr k rapport de Chaptal, on permit anx membra , 
dc I’lwtitut d etre w plwteun acadimia 4 k fob, et par 
cowdqnent de riunir plwienri indcmnitii “ Cot, dk Chapbd, 
k moyen douvnr aux hooima diituiguii plwieun routa 4 
k atom et 4 I’auance tt par ccxuiqaent le moyen de mnlb|dkr 
et d’agrandir Itt talenb ” 

I.e droit de cumukr la acadimKi lubeiite, man on a enleve 
ceiui de cumukr la indeomiti* Now en comma rotil anx 
7S0 mynagramma Ceux d’entre now qni font partw de 
pluiieuri a^imia ne touebent I’mdemmie qu une wule fou 
Now none vantow de n’itre pw ndia 

La membra de riwtHut, quand on fixau 4 750 myna 
gramma de froment, c’cit4dlre, pour parkr ea ba0ige 
Ditdligtbte, 4 1500 fiaaci. rindemniti qbi devait la ddhvrer de 
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tou« Ie« loueii de k vie, n'inwgiiiaiest ^ dans kqn itvw let 
idut tmUtieux qu'ib auraient on jour k enx Pun d« pint beaux 
pakb dn monde, avee une gaieiie de tableaux, nne bMotbiqae 
crMe d'une teule venue par un grand ^crivain donbk d'nn molt 
conaomm^, det bob, dM eaux, «t tout nn nwude de beaux 


notre ndhcMe et notre pauvret^, que tout 
— It &ita k k loence oo anx paui — 

Cm 


de I’liMtitut n'en profitent jamale. Une nouvelk donation 
n’eit pour eux qu’un mrerott de travaiL L’ompercur NapoUon III 
voulnt nn jour Clever Ji $000 fianct I’uideinnitd annuelte de 
itjpo banct, ce qui kbait une quantity troment fort reqieeubk 
l/Inititut, contuM, exprima la reooonabMnce. et refoaa. 

On a dit quelqnefob que tout lea efforts de k Revolution 
pour tranaformer lea aoademiean’avaient etequ'nnc illuaioa I^e 
8 aotit 1793, on lea aupprime 1 le as octobre 1795, on lea rein 
place par nnatitut On a’aperfidt aur lechamp que cet Inabtnt, 
a force d’etre nouveau, n’eat pea vkUe Uk 1803 on commence 
k le reformer , lea reformea le mnidplient d’annee en anoee, et 
e quol aboutiaaent ellea ? k loppnmer k pluport dea innova 
k reiaire lea anciennea acadmiea et mime, en 1816, k 
rendre leur nom. 

Cenx qui parlent aura ne volent paaqu’d reate It k Revolution 
k gloite d’avoir etaUi nn lien etnnt entre lea academiea, d’avedr 
coffuub k aolidarite det lettrea, det tdencet et dee arta, d'avoir 
mb lea academiea en communication plua intfane avec le public 
et de leur avoir donnl de nouveaux et aetieux moyena d’m 
ftuence. 

Dea anaennea compognlea, dea remaniementa operea aur lea 
nouvellea eat reanlte iTrutitut actuel, ou h protection de I’Etat 
n’cxclnt paa k liberte det membret, oil chacun repond aeui de aa 
doctrine, oit k aohdarite dlianneur qui unit tout lea membret 
rend impoaaiblea ka excantndtet, oil tout lea travaux tendent k 
k raaniieatation de k v^iite et aux tnomphea de Part, oil tout 
lea membret raatemM<a tana etre confondut ae preient une 
mntudle aaaiatance tana jamaia tomber dana k confoaion , un 
rorpa enfin qui reunit dana une juate proportion Pautonte et k 
liberte, et qui meritc d’etre propoae comme modile k toutea lea 
natiooa avilbeet. 

J'oae ajouier, Meaaieura, que voire pretence ici, celle du chef 
reapecte de PEtat, et i'eckt qui en reanlte voni donner <1 
I’Inatitut national de France une conaecrotion nouvclle. 

Le monde aaabte depub vingt cinq ana i un ungulier 
spectacle D’une part Im mwvernementa multipbenl avee une 
lorte de !■« lea prepaiatu de nerre Ib conatrubent dea 
fortereaaea, ila coul^ dea canona, ib empliaient lea araenaux de 
projectilea , ib impotent le tovice mtlibure dana I’armee active 
a tout lea jeunea gena tana exeejjition, au point de vider let Icolea, 
de diaorganiaer lea aervicet puUin et particuliera, d'dter k 


En mime tempa tout lea philoeophca, tout let publicittea, lea 
hommea d’Etat, lea aouveiaina eux mimea proteatent h granda 
erb de leur horreur pour k guerre Ib veulent k ndx, 11 k 
leur font pour rendie au travail k alcuriti, k rintelligeiice aea 
droita et ii Fannie ton printempa. On fonde de toutea parta det 
liguea pour k pab, on aaaemble dea congrfca pour proteater 
contre k paix armie, plus rnineuae et pint meurtrilre que k 

Hllaa I cea congria n’apportent que dea vorax Ceat beau 
coup et oe n’eat rl^ lb apportent dea vueux, je n’oae pat dire 
qn’flt ^Morteat dea ctpirancea. 

Ce qu^ Rut k PhnmanitI, ce ne aont pat dea parolei, 

aont paa dea aoupin, ce tout dea actea. Ce qui fora renaltre k 
ftatcmtl entK lea hommea, ee aont granda travaux Rita en 
oommuii, de grand aervicet rendut h (linmanitl 

Le voiUl Avant voa yenx, k congik de k paix I VoiU k 
oongrte oU k trirltl eat aunie poor eU^mln^ quel que tort k 


papa od elk Ickte, od k peikk eat adocM Ana toutea lea 
kngBc% odklsnode* dleeuvertea exdtent k mime enthou- 
akame. ondk qt>eati| kur origine, et od Fon ne ootmalt d’autre 
bien kue U patrk A I’lter""- 
eat autti k pabu A k paix. 
a A I’Inalitnt A Fbmce, 

. d’M k aouvoib det eh ak u ienaea 
aocue illb . Nona mnporterona tout, A 
lUn ndoobkment d’amoar pour k 



let aeiaaeea qui k kcowknt at pour ka arta qal Fembdlia* 
tent t et aoua tiavailkroik, ohaenn Ana notre cola ptdfike A 
Fatelkr qaivend, k k pto^RM A k foabon, c’eaTii'dirt aa 
boahenr A l*humaiiltd. 


“BAJt/SJiL GUNS” AND ^ MIST POUFFBRS* 

I N the deha of the Oaiwea, dull aounda, more or leaa 
reaembliiw dktant artillery, are often heard. Theae 
are called *' &nadl mna * , but I A not know tide 
meanuw of the temM The object of thia note la to 
draw the attention of the readeta of Nature to thit 
myaterwua phenomenon, and to the limtlar “iiuat 
ptHiftbra* of the Belnan coaaL 
My attention waa for the firat tune drawn to the subject 
some Ays ago by a letter from M van der BtoMk, 
Conaervator im the Museum of Natural History of Bel- 
gium He wntes * of certain “ curious aenal or subter- 
ranean Atonations, which are pretty commonly heard, 
at least, m Belgium and in the north of France, and 
which are doubtless a general phenomenon, although 
httle known, because most people wrongly imagine it to 
be the sound of distant artillery 
“ I have constantly noticed these sounds in the ^ain 
of Limburg since 1880, and my colleague of the Geo- 
li^cal Survey, M Rutot, has heard them very frequently 
along the Belgian coast, where our sailors call them 
' misyiouflers ’ or fog dissipators. 

“ The keeper of the lighthouse at Ostend has heard 
theae noises for several years past , they are known near 
Boulognei and the late M Houzeau spoke of them to my 
fhend M Lancaster More than ten of my personal 
acquaintances have observed the foct 
■* The detonations are dull wid distant, and are repeated 
a dozen times or more at irregular intervals They are 
usually heard m the day-time when the sl^ is clear, and 
espeaalty towards evening after a very not day The 
noise does not at all resemble artinery, blasting in mines, 
07 the growling of distant thunder ” 

M. van der Uroeck, after refemng to the “ Banskl 
(nias,* says that he was Asposed to regard the noises as 
due to some peculiar kind of dischaige of atmospheric 
electnaty But my colleague M Rutot believes the 
origin to be internal to the earth. He compares the noise 
to me shock which the internal fluid mass might give to 
the earth’s crust ” 

Mr Qement Reed has informed M van der Broeck 
that he believes similar noises are heard on Dartmoor, 
and m some parts of Scotland. I was not previously 
aware of anything of the land m these islands. 

Beftire any systematic obeervations are undertaken, it 
will be useful to form some general idea of the frequency 
of these sounA and of their geographical distribution. 

Will any of the numerous readers of Nature in 
various parts of the world jpve us an account of their 
experiences in this matter? G H Oarwik 
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NOTES, 

Thx Mwucipxl CooDcil of Psrb have decided to erects statne 
to Sb IsMC Newton We esnnot -isHi^ the London Comity 
ConacU paying b dmikr gnoefU tzibote to Ac grestness «f 
oae of France’s lenowned toveitigiton, aqr Liqilsoe or 
LavoUcr, but we dare to s<«B**t that the acAn of the Paris 
'anidp^ity ought tb bs t 
MoMincxKT gifts to 0 
reported from Amenea. Sriksw states that the Spang GaiAn 
iBrtitiits of FhAdelphk has received ao,ooo from the hela of 
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no«l««d jfsooofirom Mr M H White eitd Mr F T V^te, 
in memory of their fether; e new ieberaliaiy. boilt at a coat of 
j^Beno, balmaateompleted&T the departmeati of bacteriology, 
hntMogy, and pharmacy in the Medical College of the 
Urdemityof Minaeeotai and- by the will of Colonel W. h. 
Cbm, jCioao ii bequeathed to Harvard College to eetaUiih a 
adiobnhip in the medical achooL 

OVKING the recent Zoological Congreia, at one of the meet 
ingv of the Section of Comparative Anatomy and Embryology, 
Prof A Kovakw^y bore testimony to the greatnese of Huxley 
in words of which the following is a translation — “ In the lift 
of men of sdenoe who ex p r esse d their intention to Uke part in 
our Congress will be fou^ the name of Thomas Huxley ; but 
death hat prevented him from being among us. In the person 
of Huxley, science has sustained a great loss. We do not know 
any other mvestigators of our century who had the talent of fore 
sl^t to such an extent as Huxley it was he who, properiy 
speaking, founded modem onbryology by demonstrating the 
homology of the germinal layers of Vertebrates with the ectoderm 
and endoderm ^ Coelenterates. It was he who supported 
Darwin in the publication of the fundamental work on the origin 
of species, and it was he who was the fervent propagator of the 
views therem contained. The two names of Darwin and Huxley 
have built up the story of the scientific world.*’ 

The following gentlemen have been recommended for election 
as the Council and officers of the London Mathematical Soaety 
at the annual meeting to be held on November 14 —President, 
Major P A Macmahon, F R.S i Vice Presidents, Prof M J M 
Hill, F R S , M Jenkins, A B. Kempe, F KS , Treasurer, 
Dr J Larmor, F R.S , Secretaries, R. Tucker and A. b H 
Love, F R S Other members— H F Baker, G H Bryan, 
F R.S., Lieut Colonel A J Cunningham, Prof Elliott, F R S , 
Dr Gbtsher, F R S , Prof Greenhill, F R S , Dr Hobson, 
F R.S , Prof W H H Hudson, and k S Macauby It will 
be seen that Mr Jenkins, after thirty yean' service, has retired 
from the office of Secrebry, on the score of his delicate state of 
health The Society held its first meeting on January 16, 1865, 
and on the retirement of Mr II M Bompas (November ao, 
1865), Mr Jenkins was requested to act as Secretary until the 
armual general meetmg (January 15, 1866), when he and the 
late O C de Morgan were elected joint Secretaries 

Nsxr Sunday will be Museum Sunday— the fourth arranged 
by the Sunday Society On that day special sermons or du 
courses will be given by many leading men in London and the 
provinces, in support of the Sodety’s object, vis. the opemng of 
museums, art galleries, libraries, and gardens on Sundays. The 
cause IS a righteous one, and deserves evety support A number 
of special exhibitions will be held in the sitmoon of Sunday, 
and these, together with the museums and other places of 
interest which udil be open, make a fidrly extensiTe list of 
institutions opened in the manner advocated by the Society The 
list clearly indicates that the public opinion of the country is 
really on the side of a rational observance of the weekly day 
of rest 

The death is anriounecd^ Prof H. Helliiagel, m his sixty 
fiaarth year His invest^tBons in the domain of agricultural 
seienee produced many valuable results, and it was his researches 
diat led to the diseovuty of the fixa^ of free nitrogen by 
leguninoas piants, thro^ the medium of miecoHirgaiusms in 
the root nodules. 

Tmt death of Dr Robert Brown deprives science of one of 
her moat popular espenents. Dr Brown ww bom at Campsler, 
Csldmesi, in xEi*. He studied in the Univenl^ of Edinburgh, 
end afrerwaide in the Univerdties of Leyden. Copenhsgen. end 
Roatoek; iqprfviBg from the latter the dsg(iewfij^hetor of Philo* 
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lophy In 1861 be visited Spitsbergen, Oreenicnd, and the 
western shorts of Baffin’s Bay, and made a number of valaubte 
obaervationa. Between 1863-66 be travelled frur adentifie pur 
poaei in many of the least known parta of America, and tome of 
the Pacific btends, from the West Indiea and Venesncia to 
Akska and Behnng Sea Coast, as botanist of the British 
Columbia Expedition and eommiuider of the Vaneouver Island 
Exploring Expedition, during which he introduced varkMs new 
ptante mto Europe, and charted all the interior of Vancouver, 
then unknown Iq 1867 be visited Greenland, making, with 
Mr L Whymper, the firrt attempt by F.nglishmcm to penetrate 
the inland use, and formed thoie theoretical eonchitloiia regard 
ing its nature, afterwards confirmed by Nansen and Peary Dr. 
Brown afterwards travelled extensively in the Barbery States of 
North Afinca. Settling down in Scotland he was successively 
lecturer on geology, botany, and zoology in the Royal High 
School, Edinburgh, and llenot Watt (Zoilege, Edinhuigh, the 
Mechanica’ Institution, Glasgow, and dtewhere He was an 
honorary or ordinary member of many learned societies in this 
country, in America, and on the continent. In 1876 he re 
moved to London, m order to devote himself entirely to literary 
work, and for the greater part of the period, from that time to 
his death, was wi the editorial suff of the Standard. He wat 
the author, or part author, of about thirty volumes, and of a 
large number of scienufic memoirs, articles, and reviewa. 

Thb thirty fourth annual meeting of the Yorkshire Naturalists 
Union was held yesterday at York Museum, and the prciidentiat 
address was delivered by Dr R Braithwaite, on “ The Study of 
Mouses ” 

Mk Ak( HiBAi I) Dknnv, of Dumbarton, has accepted the 
presidency of the Institution of Junior Engineers, in succession 
to Mr Alexander Siemens, and will deliver hit presidential 
address on k riday evemng, November t, at the Westiabitter 
Palace Hotel , Prof A. B W Kennedy, Past President, in the 
chair 

The Epping Forest kree Local Museum, established by the 
Essex Field Club In Queen Elimbeth’s Lo^, Chingford, will 
be declared open next Saturday afternoon, by Mr R. C Halse, 
Chairman of the Fpping Forest Committee of the Cforporation 
of London. Short addtesMs on the subject of local museums 
will be given by Mr A. Smith Woodward, and others. 

The Session 1895 96 of the Royal Oeagiaphkal Society, tot 
the evening meetings, wijl commence aa November ii, whm an 
account ofthe progress of the Jackson Harmsworth Arctic Expedi- 
tion will be given by Mr A. Montefioie On November a$, a 
paper on the Fieroe Islands wiU be read by Dr Karl Orcasmann , 
exploration in the Central Alpa of Japan will be desenbed by 
the Rev Walter Weston on December 9 1 and movements <k 
the earth’s crust, by PrM John Milne, F R S , on Jsmiary 6 
Other papers which may be expected after Chnstmaa ate 
the foUowug Journey across Tibrt, St Geoige R. little- 
dale, exploration In the Alpa of New Zealand, Iqr E A. 
Fitqierald , our knowledge of the oqpuii, by Dr Jtdm Murray t 
the geogimphy of the Eng^ lake district, by J £. Mart, 
F R.5 , the cafions of Southern -Italy, tqr R. S Gfinther, 
Britiah Central Africa, its geegmphy and resources, by Alfred 
Sharpe The foUowing subjecta, axsong others, will ba submitted 
for oonsidetation and diseussioo at the special afternoon meet 
itigti— The construction and inea of ^obes, by J V B u ch a n an, 
F R.S. I the straggle for life in the North Pblat re^on, by 
A. Trevw-Battye I an attempt to reoaostraot the nwpe of 
Heradotas, by J L. Myres. Under the joint anqdeea of the 
Society and the London Univeratty Extension, kCr; H J. 
M«cH"der Is giving a couiae of twenty lectures 00 the pdn cip Ui 
of gcogTHihy. at Gresham College. 



NATURE 


652 


[OcfOWH 31, 


Tm W$tkfy Wttuktr a«th but. riiowi UMt thi 

tcmpemtnte over the Bntiih Iiludi diuhig the weA wu 
eboOTmeUy low ibr the time of yew. the deficit rangiqg fram 4* 
in the Chemiel Idendi, and 6* in the eMt of aadnocdi 

of Ireknd, to 8* in die north>we«t of England and the aooth of 
Ireland The lowest ihade reading* were recorded towardi the 
end of the week, and ranged ftm 18* in the south west of 
England to si* in the sooth of England and as* in the Midland 
ooontiea. The cootlaaous occurrence of frost for several rdghts 
in the nei^boorhood of London daring the current month of 
October has e s ceeded any previous record in diat numth at 
Greenwich during the last fifty years. 

A DBSCKin-iON of a Inminoo* cloud, observed at Mojanga, 
Madapucar, on September ay, by hb Stratton C Knott, 
H M Vlce.Consul, has been forwarded to us tqr Mr R H 
Scott, F R.S. The phenomenon was seen at 8.ao p m a* a 
lurrow streak of what appeared more like mist than cloud. It 
came out of a cumulus cloud In the south, a few degree* above 
the horison, and extended through the tail Scorpio across two 
thirds of the sky, which was quite clear exceptuig some cumnlns 
on the southern and eastern horison. The streak travelled at 
a rapid rate eastwards, bat its base seemed to be stationary , M 
it crossed the moon, it caused a sort of double corona. As the 
doud got lower on the eastern horison, although always 
maintaining the same length, some cumulus posMd under it, 
partly ohaeuring it, and a few minutes later the streak was 
lost altogether in t^ eunralut on the eastern horison. At the 
time of the observations th4 weather was perfectly calm, but soon 
after this streak had passed, cumulus commenced to ascend Srom 
the eastward, and the sky soon became nearly overcast 

Tai polarisation of the light emitted by incandescent bo^es 
ha* not yet been folly investigated Atogo, indeed, made some 
experiments on incandescent iron, platmum, and glass, hut 
these were only qualitative, and did not extend to liquids. Mr 
R. A. Millikan puUishes, in the Pkytical Rmtitm, an account of 
some oarefol tests of lig^t emitted by glowing solids and liquid* 
with a vww to diseom the laws of iu] polarisation. Thi* 
phenomenon is exhibited strongly by incandescent pi atinum, 
sDver, and giftd, and by molten iron and bronse A somewhat 
feebler pdariaatioa is shown by copper, brass, lead, zine, and 
sohd Iron. The most significant result it that polarisation is 
minimum with rays emitted normally to the wirfece, and 
masimun at a graxiiig emission This indicate* that the 
vibratimit take place in a plane at nght*angles to the emitting 
surface. To show the pheno m enon at its b^, a smooth turfiue 
IS esse n tial. Glass and porcelain also emit polarised li^t, but 
to a lesser amount Flnmescent bodies do the same, to that 
evidently a high temperature is not necessary In the cose of 
nroninm ghus it it tte green reflected light which is polarised, 
and not the blue inddant light diffused from the snrfece 

Thk main facts of Lieut Peary’s work in North Greenland 
are described by Pro£ R O Salisbury in JMnsc# of October 11 
Prof SdMmrywut one of the party which relieved lient Peary, 
the other members being Mr EmU Diebitach, Dr J. E. Walsh, 
Mr T Boutilher, and ftroC L. L. Dyche. During his Amtic 
residence, lieuW Peary nwpped a consldciable stretch ef the 
coast of West Gkeerdond— ftom Cape Alexander on the north to 
Cope York on l)ie aouthxand his result* show a number of 
remarkable diffaiaacas with eoriler charts of the smne region. 
His mop located Ihe peoitions of naarly one hundrtd gladort, 
where b«t ten ilme lepreaented on the puUithed chart In 
oddMon to that amp, Mr Peary kept a terioa of meteoro- 
logical secorda, end soade obaervatioas of the behaviour ef 
wbidi about^ fee dmet, and in tbia way hot oome into 
p osas ss le n ef Budiwhicb are net without algoiflcalice in eonnec 
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tkm vyth the praUema or g^adclogy He mode caaiml 
measuremants of the rate of aseden of cue of the meet ectjhm 
gladeia of the rqgfeti, and caniad them dutoogh n sn ffidanti ir 
lai« pariod of time to give them eqpecialvahie. Hatocklsiek 
to the United Stotea two large and choice meteotitca feom the 
coast east of Cqie York, and those will u n dou b tedl y prove of 
interett; Hia stodiea of the Eddmoa of Nwth Greenland will, 
when published, form on important oontributlon to ethindcgy 
So for as concerns the results accomifiitbed by the membcis of 
the Peary raUef patty of this year, Pro£ Dydie waa raoeearibi In 
getting large numbers of Ur^ and mammal* at vatioo* point* 
along the coast He also secured an abundant supply of 
wslnises, rdndeer and seals, and a smaller number of 
narwhals, and saw much of the west coast of Greenlaad 
between ladtude 64* and 78* 45', at ekae enough range to study 
its geographic features to advantage Stops were made near 
the patallela of 6y*, 69*, 70*, and at many p^to between 4s' 
and 77* 4S' all theae poinU geographical and geolajpcal 
studim were earned on The eastern coast of America was also 
seen for a considerable distance, cqiecially from EUeamete Land 
south to 71* 30', and moot of the coast of the klond of Disco 
Prof SaHsbuty, who accompanied the party in order to atndy 
glacial geology, obeerved in detail many glacieis between 75* 45' 
and 77* 4j' on the Greenland coaat, and made some detamina- 
bon* of aignificance concemliig glacfer motion. A considerable 
body of evidence was gathered touching the former exteniioD of 
the ice cf^i of Greenland Determinatioos were alto made at 
several pointa concerning recent change* of level of the land 
A XBCXNT number of the Punur MtU, pubUthed in Alla- 
habad, contains an iniereatmg article on immunity from seorpaon 
and snake venom Much attention ha* been directed in India, 
to the experiments, which have lately been so loccesafolly carried 
out, on i^umty to snake-briet artifidolly induced by the intro- 
duction of gradually increasiag doses of the venom into the 
system. The wnter of the article m question docs not rqpurd 
this schierement as any really new discovery, bemg convinced 
that the traditional immunity claimed to be poasetaed by the 
Indian tnoke-channers b lunply due to the fiwt that they have 
firequently been eccidco tally bitten by cobiaa and kariti, and 
having survived the first attack expenenced no evil effects from 
the subsequent bites. Thb he states as the result of hb personal 
acquaintance with many Modari Jogb and Fakirt, some ^ whom 
he knew hod been bitten as many as five time*. It appears, 
however, that casea of reputed immunity to scorpion td^ are 
also well known, and one of these he had the opportunity of 
himself leatefiilly testing Hearing of a Mohomedan FaUr who 
hod estabUshad a reputation (be hlmsdf in thb reflect, he deter- 
mined to ihvestigale the case, and bonbh, if possible, tU dunce 
of tnckeiy sad deception being practised. He ther^fose dug up 
the seotpion* himwlf, and these formidable creatures he describes 
as behig ftom S to 7 inch** tong, with claws on them like 
lobster*. Tbsse scoipioas the FtUr was told to irritate (not hjr 
pinching the end of the tad, whidi b a wdl known way of pre- 
venting them stmging I), but by touching them on the part of 
the body indicated > the nault was that each one of ftiem atan^ 
him strongly enough to draw blood, but the man was apparently 
nutu the worac. " There could be no doubt," be writes, sa 
to the perfect gendneaea* of the dthtbitioii," Thb inddsat 
dtouM enoonrage M Csliastte to ooathmt hb espeihaant* oo 
artlfidsl^ bidttcliig immnnity to the stiiig of scntplon* by essana 
of giadaal doaia of the aootpion venom. It b to be hi^ied that 
the nemalfel InvestigsrioM whfdp have to for bean mode on 
ardfidatv ptoourmg inumm&y to aroke-late*, may obbdn fee 
official lOocgnMoa which fery Jr iatf s, and that audi immaalty 

may not i» fee fiitnta b* canfined to fee selected few or tncalied 

dunned indiridaal*. 
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In ft iMtni* noftotly dcJivered by Dr W J vw> Bcbt^, at 
Labw^ aftd priittod ia the AmuJut Ar Jfyirtgrm^U* ttmd 
JUii$$nhigU for September, he dteoMe the poedl^ 
m i ftlie of toprotfaig ttorm njumng ligtiato. A* Dr ▼ Bebber 
hfti ebftfpe of the weather eervice at the Dentadw Seewarte, hii 
rlewi <m tike tot^ea cany couideimble we^^ He poiau out 
that BOtwithnandiiig oomtant exerttooa to i^aee weather 'pie 
dictian on a aoand and tnutwoithy baeu, ibfe ecdotum of the 
qtienloo remaina b a eomewhat votatiefoMofy oonditum. He 
make* the following eoggeetioni for the fortherance of the 
object m view, moat, if not all, which have already been 
dtonueed at vanon* meieoiologiGal c oofei enOet, and have fidlen 
through on foe score of expense or other hitherto insuperable 
difficulty — (i) Extensiaii of telegraphic co mm u n ication west 
ward (FKroe, Sooth Greenland, &&). This proposal was 
advocated by the late Csptam Hoffineyer (a) Acceleration of 
exchange of telegrams, by foe introduction of the “dicuit 
system ” By this means the telegrams m America are received, 
and warning messages despatdied within two boors of the time 
of taking observations. (3) More frequent information, by 
means of telemeteorography, or the connection of self recording 
instnimcnta with central offices. The practicabihty ci this 
method has been put to test in the Netherlands, and the subject 
was reeently dIsCTSsed by the International Meteorological 
Committee at Upaala. (4) Exchange of telegrams between 
neighboanng signd stations ; this plan has been found to work 
MMcewfolly m Germany and America, and by its means more 
recent informatioo is obtained by the sfafarmg community 
as to the sudden approach of stormy weather (5) The 
pqMlarlaation of weather knowledge among the public by 
means of weather charts, and (6) the preparation of 
an atlas of types of weather The number of charts 
required would be at least 500 or doa Thu subject has been 
suggested by Mr Abereiomby and others. 

A NEW method of merwuring foe resistance of an air gap 
during the pasmge of a spark has been devised by M Victor 
Biemackl, and u described in the current number of the/aurna/ 
d$ Pkfttqut In the case of a Hertzuui reaonator m unison 
with an exciter, the forced vibratloiu and the natural vibrations 
of the resonator (the presence of which, according to Poincarf 
and Bjerkness, expl^ multiple resonance) have the same 
periodic time, and according to Bjerkness’s theory these two 
vibrations are in oppoae phase. In order that these two vibra 
tions may etitirely d^roy each other, it u necessary that they 
be equally damped— that is to say, that foe resutance of foe 
exciter and leeonator should be equal The eathor has ven^ 
this consequence of the real preaenoe of these two scu of vit^ 
dons in foe rceonator, by steadily inereamng foe resistance of the 
rewmator, starting with a reslstaime less than that of the exciter 
In foie way he has succeeded in entirely destroying the vibra 
rions in the reso n a t or, and according to theory at thu 
moment foe r eris t ances of the exater and resoiwior must be 
equal Since these bad the same dimcnriona, and were made 
of the eame material, hot the sparic-gap in foe exater was re 
placad by a Uquid reristance R, it follows that the value of K, 
whldi corresponds to the esM^iteted extinctioir of all vibiatiuiu 
in foe resonator, k equal to foe resistance of foe sperk-gap m 
foe exciter The miituoe R oonskfo of a glasi tube filled 
with ft eolation of copper snlphate of varkMs strengths V 
Csksliw tube or a bolometer k eipidqyed to indicate the pre 
seaoe of foe vibratkos in foe resanator As foe dilution of foe 
satfdmtft cf copper solution k incressed, foe yOmtionii in the 
reson at or decrease in intensity These die out, and on further 
dnurioB reeppeor For a spark-gap of i cm. foe resutance K 
varied between 306 and 800 CG S. units. IBUh a spark-gr^ 
o 4 m.ak km, however, the resistance 1| Y> be between 
ltKloaadljabCLG.S. units. Thk IneieaM of foe resistance as 
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the spark diiliiniihcs k very curious t but it k important to aotke 
that the decrease m foe len|ph of the spark k aocom panted by 
a change in other properties of foe spsrk When foe te n ai u ft k 
of the ^arfc-gsp are near together it k very diffientt to obtain ft 
straight and white spark, foe spark generally being sUifotly 
violet in colour and ramified in ajqieaimiice. With a longer 
spark-gap, however, it k much easier to obtam a spark which 
u white in colour and non ramified, and which posees with a 
sharp noise. It k a spark of thk latter character which Herta 
found to be best suited to hk classical experimenU, and the ket 
established by foe author that such a spark really offer s less 
resistance than a khort violet spark, afibrds an explanation of 
Herts’e ofaeetvatioa. 

Wira the title “The People’s Stonehenge,” a slim bttle 
pamphlet, by Mr J J Cole, has been published ^ Mr J Doney> 
Sutton, Surrey The pemphlet contains ten reproductions Am 
photographs of the objects st Stonehenge t and these, with the 
diort descriptive text which accompanies them, brings out the 
pofaiu of interest in the moet wonderful of our srchieological 
remains. 

Astbonomrrs should be grateful to Messrs. W Wesley and 
Son for the excellent cutalogue of works on astronomy just 
published as No. 124 of the Natural History and Scientific 
Book Drcular The clawification u very ekborate, the books 
being arranged under no less than tvwnty four heodinga. In 
each section the books follow the alphabet!^ order of antbors’ 
tuuncs. Both the arrangement of foe sections and the divkiona 
adopted are admirable, and reflect great credit upon foe 
eompilert. Bibliophiles well know that a bookseller’s catalogue 
k a mine of information, and they will be joined by astranomers 
m apptecution of the eflbrts of Messrs. Wesley and Son to 
produce a full and accurate list of works on celestial science 

The PrptttdtMgj of the American PhikiiO|foical Sodety for 
January, 1895, reached us at the beginning of fok week Among 
other papers contained m it we notice a description (with four 
plates) of an old “ Horologium Achaz,” or Dial of Achax, by 
Mr J F Sochse t a paper on “ The Significance of the Jugal 
Arch,” by Mr D D Slade : a note proving that thm leaves of 
! gdd, sinukr to foote exhibited by Mr J W Swan at foe Royal 
Soaety in June 1894, were produced by Mr A E Outeriwii^ 
seventeen years ago (on this matter, see Mr Outerfandge’s 
claim for priority in Nature, vol b p. fSo8, 1895) ; a paper by 
Dr D G Brinton on foe “ Protohistonc Ethnogra{foy of 
Western Ask,” and the “ Fourth Contribution to foe Marine 
Fauna of the Miocene Period of foe United States,” by 
E.D Cope. 

Messrs. Macmillan have just issued the first part of the 
“ History of Mankind,” by F Rotzel, in which the learned 
author states what the task of ethnograjdiy k, and desenhes the 
situation, aspect, and numbers of foe human race, together with 
a series of preliminary observations on the rise and spread of 
avilisation, religion, language, &c Where poeeiUe he iUastntca 
bk remarks by pictutes of genuine “savage” remains, and his 
theories have usually a good substratum of (act It is. of 
coarse, too early to pass a final opinton on the work ; but we 
believe that it supplim a want among the increasing number of 
people who need a popular history of the beginnings of the 
human race, and an intelligiUe account of the conditions under 
which our primitive anoestois lived. The part before ns k 
printed in g^ type on excellent paper, and cootaiiis a cokmred 
{date of a BosjeSmon fiunily, and a map of North and South 
America, besides several UIustratiOBS scattered throughout the 
text 

Dr. a. B. Meyer bassent us a memoir (AU tt Btr tbs AT. 

N. Anthrofot Mku Mmstumsw Dru4*n 1894^) on ft 
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Brown Chunpnuee The Chimpaiiwe dcMtlbed uid figured in 
it it a young female liTing in the Zoologfeal Gardens at Onadea, 
remarkable ibr its reddish brown balr« projecting eyes, and very 
bright coloured Skin. Dr Meyer diseuHes at tome length the 
nnmerout ipeeies, tub-tpeciet, and varieties of the Chimpaaxee 
that have been propoted by variout authors, and deddcs that 
hit " Brown Q^pantee ” can be referred to acme of them. 

It may be quite true that no one hat prevtoualy described tuch 
a brown form of the Chimpantece, but nearly all mammals, 
etpectally the Qnadrumana, are tnlj^ to lighter variatloDt in 
colour, and we tee no reason why thu thould not be the cate 
with the Chimpantee It would teem, therebre, that Dr Meyer 
has done well in not giving hit Brown Chimpantee a new 
tcientific name It appeart that nothing is known of the histoiy 
of the specimen, nor of its exact locality 

The third and concluding portion of Kubary't monograph of 
the ethnography of the CaroUne Archipelago it now publithed 
under the editorship of Herr J D I:.. Schmeiu, who hat, as 
usual, spared no paint to bring out the memoir m a way which 
its value demands. The complete work consists of 306 pages 
and fifty five plates ; many of the latter are coloured. They 
are executed by Trap, which is a sufficient guarantee of their 
excellence It is to the fiimous but ill feted Museum Oodeffiruy 
that we owe the inception of this invettigsUion At a later date 
Kubary was connected with the Kgl Muieum fur Volkerkunde 
in Berlin The present section, which deals with house and 
canue.construcaon in the Pelan Islands, maintains the level of 
conscientious care and minnte detail which characterued the two 
former parta The structure of the houses and canoes It 
illustrated to scale by drawings in plan, elevation, and section t 
and details of fiMtemogs and joinery arc given on a larger scale 
We have thus all the information necemary to understand 
structural iletalls, which latter are too often lacking in the de 
scnpuons and illustrations of travellers Some houses are nchly 
decorated with carved and painted ornamentation j but unfor 
tunately Kubary was not impressed with the importance of this 
branch of ethnography, and so we are left in ignorance as to the 
significance of the figures and patterns. What a pity it ii that 
the ethnograf^y of our IVMseasions and i'rotectorates in various 
parts of the world la not inveitigated and published in such a 
manner as this I 

Wa have received from Mr J Ebot, F R.a, Meteorological 
Reporter to the Government of Indu, parts viu and ix. of vol v 
of “ Indian Meteorological Memoirs,” containing the discussion of j 
hourly observations made (i) at Deesa, a military station in the ^ 
Palanpur Sute on the Banas River ) and (a) at Kurrochee, the 
Fort of Sind The latter station is about three miles from the 
sea, and has a moat complete exposa|B. The period embraced 
is 1875-93, and forms part of the proposed discussion of the 
observatums recorded at twenty five observatories, hor each 
atabon the mean observed hourly values of the various elements, 
and the diffisrencea from the mean of the day, have been 
caleubied, and fnm these the dinmal vaiiatioas have been 
resolved Into tour component harmonic otcilladnai by the ap> 
plication of Bessel’s formula, while the epochs and valuea of the 
dinnal maaiiaa and minuna have been computed by the method 
used by Dr Jelmek, to tbe second approximaBon. The in 
vestigation of the materials at each statioa is of itself a most 

abonoui and thorong^ piece of work, and the oom|dete dit* 
cusaton win be probably aimqnal le d in magnitude. The imp«t 
once of the wli^ investlgatias can scaioriy be over-estimated, 
and when the resoltt are collated they cannot fUl to throw much 
light upon the oonact which underlie the periodic variaUoaaorer 
(hk vast area, and their dependence on various physical and keal 
oenditions 
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Xylose, like ambinose, givei two opiicrily netive stereo- 
iiomenc a^ on treatment with hydrocyanic amd and subee- 
quent hydrolysis. Of these, gnlwic sdd has tong been 
recognised t the second, idenie acid, has recently been iaolBted, 
and iu iMvativcs prepared by Emil Fiseher and Irving 
Wetherbee Fay (AMrife, 1895, No 14, p. t97iK The scries 
is rynarimble ss containing the last misaing members of the 
mamiitot group of acids, sugars, and alobhois. The names — 
idonic setd, idoae, idilol, and idoaoccharic acid— assigned to 
these substances have been derived bom " idem,” and given on 
account of the symmetrical georaetneal fimnuhe expressing their 
eonstitutioB. From the formula of 1-idosc, 

H OH H OH 

CH/DH C C C C con 
OH H OH H, 

It u evident that hydroxyl and hydrogen ore similarly related to 
each of the asymmetrical carbon atoms, and that onty the same 
product, racemic acid, and no inactive tartanr add can be pn>- 
duced by oxidation wherever the molecular chain is broken, 
in this respect a remarkable contrast to the other hexoaes 
being shown, l-tom the product of the action of hydro 
cyanic acid on xylose, gnlonic acid was separated by 
repeated crystallisation of the lactones, the syrupy dark 
liquid resulting on evaporation of the mother liquor wat diluted 
and treated with brucine The product on evaporation and 
addition of a large quantity of alcohol gave a crystalline mass 
of brucine idonale When purified and recrystalbsed frcrni 
methyl alcohol it formed colourless prisms, or long rectangular 
{dates, which melted with decompontion between 185* and 191F 
(corr ) The acid was prqwred from the brucine salt by addition 
of barium hydrate and subsequent decum|x>tttion of the barium 
salt with sulphunc acid Ultimately a refetively (pmd yield of 
idonic acid and ita lactone was obtained as a colour* 
leM syrup, which dissolved easily in water, niid with 
difficulty in alcohol, and was insoluble in ether 0 5 gram 
diswlvcd m 3 5 grams of water gave a rotation of - 5 8* in a 
decimeter lube. The normal idonates of calcium, barium, cad 
mium, and lead are ainor{>bons and very easily soluble in water 
A characteristic codiDium double salt, CdBr|.H(0, 

cryttallises in fine, colourless needles. The corresi>unding 
sugar, I kkise, wu prepared from the syrupy mixture idonic 
acid and its lactone reduction with 84 per cent, amalgam 
after dilution with ten times its volume of ice cold water The 
sugar was isolated m the usual way os a syrup, which could not 
be smmpleteiy {wrified through lack of material A 10 percent 
sterilised solution did not ferment with yeast The osasoiie, 
piepand u asuaJ, Cttuld not be distinguished from galoaanne. 
The aiimhol of this series, 1 iditol, was obtained by the ftutber 
redncri&i of Idonic arid I7 sodium amalgam, first in arid, and 
finally in alkaline solutioii. It was purified foimatka M the 
bensaldehyde compound, recrystalbsed bom acetone in crionr* 
less needles of the composition C(H,0,(CH C,Hf),. The puri- 
fied compound, on treatment with sulphuric a^ and alcohol, 
gave the alcohol af a colourleia aymp very easily srinble in 
water The idiwaccharic arid was formed from idonic add by 
treatment with nitiie arid, and yielded ciysUlHne ealeimn and 
ci^iper aalta. 

odAtfoni to Zoologkol Soriet/s Gaidcas dadifg 
the past wade Indmle a Brown Cepochin (Criur ^AseOw) 
from Gniaiia, picseoted by Su Sebri^ Bart i a IQng 
Purrakeat (A^miebu w^wfeAsr) fiom AmtiaHa, pwwn ta J 
by Us Qtaigb Gawaon ] two White Storin {Ctemie oBa), 
EaropofNfe pnstnted by Sit Chariea Fayne, Bart i an Onrian 
Bant^c {MmUrbe JUftnMme), European, ptcaoried by Mt H, 
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fa , two Hjrbnd Wldfeocu (bctiw«ailf«ww w/ w w i>!^«nd 
jrr<i«), bred in Enf^lnnd ptesentcd bjr Mr WcOolny 
J a Gape Viper {Ctmtus rimitofm), two Rnliweenl 
rti/lHetiu) fiom South Aftica. piaMiitad bjr 
Matcham , a Great KancuDu (ifamipMx gigantmii) 
Mi depoMted , two Hunter’s Spinjr Mice {AtMmyi 

wArt^* bom in the Gardens '* 


, Th* Cap* OascavAToaV —Dr GilPs report of the work 
rdooe at the Otpe Ofaservatory dnmtf 1894 has been cntnbntcd. 

It opens by pi^ine out that the chief d^etatam in astrowomy 
' during the pest decade has been an adequate provision for the 
ktwfy of astropbyaies in w southern henunheie As the 
teaders of Naiuu are aware, Mr Frank McClean, F R S , 
has gnen to the Gape Observatory a splendid equipment for 
such work, so the need has been met, and a harvest of results 
may be looked for as soon os the instrument u erected With 
~ ~ this generous mft, the report says that the telescope 


OCfJf ASTRONOMICAL COLUMN 

IUnrUBKPD*D’8 S-IBILAR PHOT OURAPKa, — The p« 
weifa of die late Dr Rutherford in (diotographie star cha 
» gtadually aMmnnng a form which gives t^ resulu a high 
SGieitdfie valuoi In 1890, Dr Rutherford preoented his original 
ni0dtvet, many of them taken more than twenty years ago ti 
tbe Columbia College Obaervator), New York, together with 


aodPltof J K Rees was authorised to arrange for I 
ef the photographs After Dr Rntherfurd s death in 189a, his 
son, il^therturd Stuyvesant, gcnermuly pronded fonch, for con 
- and publicalion of the n 

.. .. ft Svtmpi fti 

stars about * Cygni have already been publiAed, as 

Igation of the parallaxes of ^ and a Cassuipeie Tothese 
w added two papers giving foil details of an investigation 
(rf the parallax of u Cassiopei-e and of the reduction of positions 
of luty two stats in the n^hbourhood (Ann New YarL Acad 


a Cassiopei t 


) 443 ±o 




, a view of the difficulty of getting compansoii stars 

smtably situated eithet with rLS|iect to positinn angle, «r 

j.j ..L — J considertd desirable to take a laqKr numUi 

hence six uatrt, were reduced, being ail that were 

, _,jreued on the platcii m both seasons of the >eir 

Only the thiM pairs which lead to (he first narntd vidue 
bosKver, ore so situated with reference to the parallactic ellipse 
os to give good coeffiuents for the parallax 
RADtAi Vruiciufs or Sah R^ —The recent spectroseo|sc 
invesbationt of the velocitieti m the Saturnuui system fornishan 
admintole illustration of the accuracy at present sttainabli. in 
thu department of astronomical research Prof Ketler M 
Deafauidiet, Prof Campbell and Or Belopolsky base each in 
tumdireeted their attention to the planet, and the f< Hosing 
tiiUe brings together the different nbults olitained, and compares 
them with the computed lelociiies - 

P^nator ^ EsysM of vtirai) 


103 km per sec 
94 . 


94 


It dmt amears 
vSoaSeaid^ t! 


ofnns 

36 km I 
47 


39 


n the hands of competent ohseners, the 

. . now em^yed for tbe determinatioo of 

a along the fane of sight may be rdicd upon to give 
souw which are correct to within one kilometre per second 
srfitie foe results dependmg upon the meastuemMit of more than 
oae vdoeity, abttlt greater latitude must be alkmed 
la reply to the objwtion of M Deslandres and Prof Secbger, 
tbet the spectroectqifo resnlu do not strictly prose the meteontic 
ogast rt n tw o of the nng, Prof Keeler has pouted out thst any 
other explanation wbxm isMOilstent snth tnen can only be re 
■wdad os artldena, M iahmeatW improbable MjT Nach 3313) 
U tbe mig srare oonqiosed of ooneentne sedid rings s line in 
the q^eotnim sronld be made up of short atnugbt Uttoa, like an end 
viewofaflii^ ofstaus Prof Keeler does not coA^^hu own 
■* •- “e of showing more than toi 1^ subditn 


mtlpue of the lines would be 

to gtadfagfhttt up to a certain pomt . 

rmuMBtlntitoWMeaugoftheluu. He AndK hosrever, that 
(be d e finiti on of foe Imos u the nephriun of foe rum is less 
Mhe tad by gukhnn etrots tlum that J the UitoRef foe Jmet, qs 
toiglit b* eimeotM tf foe linea were staoodi^te aich as wottid 
be profoioedfli tbe eaw of a meteontic ^ 
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«ill have a photugraphic glass of >4 inches aperture and 

nl feet focal un^, and be provided with an objective 
pnsm of tbe same aperture havimr a refractmg angle of 71 ° 
Mounted parallel to this there wiU be a vinial telescope of 18 
incha aperture and of the wme focal length as the photographio 
telescope The emiatonal mounting will have complete circum 
pohr motion forsrtthin to° of thexenith , and will be sufficiently 
elevated to allow of a slit spectrosctqie suitable for determimng 
motion m the line of sight Such a spettroscope will also be 
provided liy Mr MeCleon, together with on observatory of bght 
construetioo The inttrument has been for some time under 
ronstniction by Sir Howard Grubb and will probably be com 
pitted before the end of 1896 

Among the work done with the astro (diotographic telescope, 
we notice thnt, after rcjectiog alt plates of insufficient exposuie, 
or which are otherwise faulty, only 70 of the plates for the 
Catalogue, out of 1632 areas asbigned to the Cape, remain to be 
done Of the chart plates, sdjhTve been pasKO as satisfoctory 

Measures of the ebameters of the photographic discs of a 
variable stir in Vela together with those of nine comparison 
surs prove the former to he a variable of the Algol type, its 
period being about 5d 2ah 2401 4s A complete discussion of 
the light curve and period will shortly be undertaken 

The researches on the solar parallax have been earned 
forward, three sections of the work, on the observations of the 
minor planets \ ictona and Sappho having been poaved through 
the press The manusenpt or the definitive discussion of IM 
observations of \ ictona has been sent to the printers , while the 
computations of the solir (mrallas ftom the observations of 
Sappho and l>r I 1 km s reductions of the observations of Ins 
are completed 


A N I rdinary general ineeUng irf the Institution of Mechanical 
Lngineers was held on the evemi^ of Wednesday and 
Thursday Oetolier 23 and 24 at the Royal United Service 
Institution Whitehall the Couneil having lent their new 
theatre for the purpose The luilding of the Institution of 
Civil Engineers, where the Mechanicvl Engineers have heU 
their Ixmdon meetings for yeirs, u now in process of re 
building It IS to lie hofied however that the Institution of 
Mechanical hngmeers will, before long, have their own 
premises 

There were three papers down fi r reading on the first day of 
e meeting — 

' Tbe 1 lectric IjghUpg of 1 dinbuigh, by Henry / 
iirstall 

“ Report ( n the 1 die I xpenments upon the Kfiici^ncy of 
npm and Belts for the Transmission of Fewer, translated 
r fhrof David S Capper 

*’ Observations on the 1 die !< xperunenis upon the Lflicien^ 
of Ropes and Belu for the Transmission of rower, by Ira( 
David S Cappn 

The chair was taken on each evening at 7 ^ by Prof 
Jexander B W Kennedy, F lO On the first evening 
Mr Burttsdl s paper was read sad diaeussed 
The electric l^hting of Fdinfauggh » in the hands of the 
Corporation It was deeidsd upon In 1893, when the work of 
denning and snpenntending the scheme was entrusted to Prof 
” ° ■' " — *!ntofiheIi 


Kennedr, the President rfir. 

pomt of view the city consists <d tdfo distncts In one the 
nooses ore close together, and tbe demand for hgbt may be ex 
pected to be loiily concentiated , m tbe other ft will be more 
scattered. Ifaving legstd to foe diffinent districts to be served, 
amt taking into account all the local dicwnstanoei. It vrudeoided, 
rtor cqnmuison of the vanous tyitoma of aap|^ and dutnbu 
Don whKO could be used, to adqR a low tension three wire system 
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for the central and northern dwtnct, and an altematin|{ cnrrent 
high tenwon qrctem for the loathem and eastern district, both 
sjfstems being worked from one central station, and under the 
same control and management A good site was found for the 
central station between the Caledonian Railway and Dewar Place 
TTie boiler house is designed to contain seventeen hmlerL of 
which at present only six are m place They are of the dry 
hacked marmt type, each lo^ feet mean diameter and 12 feet 
lung, with two Ihines flues 3) feet inside diameter, and 166 
tubes of 3 inches internal duuneter The boilers are of steel 
uith wroi^t iron tubes On the top of the boilen are fitted 
super heaters, each having two nests of tubes enclosed between 
the top of the boiler shell and a fire bnck casing above hach 
consists of thirty two vertical flat coils of wrought iron tube tl 
inches diameter Sinclair s mechanical stokers are fitted to each | 
boiler, and are driven by an electric motor The mam steam 
pipe forms a complete ring round the present b iilers T his mm 
Joins the engine room mam at two points, and is provided wntb 
valves, so that the failure of any one ppe will put only the cor 
respondmg boiler out of use The pump room contains at pre 
sent one duplex steam |>ump and two three throw pumps driven 
electrically, each pump spKully designed to run with a large 
range of speed and for this purpi^ can br connected with either 
the 330 volt or the 115 volt msins A kennedy water meter is 
connected with one lange of feed pipes, so that the whole of the 
water going to the boilers can be measured In the pump room 
IS ptac^ the eleetnc motor for driving the mechanical stokers 
with Its counter shaft The oosl brought in the railway trucks 
IS at present stored in the east end of the boiler house on the 
ststion being extended the coal will te stored over the boiler 
house, and let down through shoots to the mechanical stokers 
In designing the plant at present in the boiler house provision 
for extensions has lieen kept in mind, end the arrangements are 
such that new j lant cm be added it sny time 

The engine rooms are si le liy side, formiug really one room 
divided by a line of columns w hich carry the roofs and the beams 
for the travelling cranes The engine room next the boiler 
house 18 reserved for the 1 iw tension plant the other contsins the 
high tension plant A platform raised 4 feet aliove the enmne 
room floor level runs the wh >le way icross the west end oft) ilh 
engine rooms ind on this are pi iced the switchb aids and 
re^uliUng genr for b >th the low md high tension systems The 
machinery at present m tht I )w tension engine ro im consists of 
eight engines four of too I M 1 two of 350 1 11 P , and two 
of 360 I If I with their d)nxmus and nrovlsion is made for 
eielit mjre engines of 360 I II 1 m tne future All are 
Willans central valve engines dnv ing their dynami s direct All 
the dynaiii is are tw p ile shunt wonn 1 machines with drum 
armatures all woun I t give 370 vi Its except two which are 
diiven l>y two too I H I en^lnc8 these two are wuumi to give | 
133 V Its being used ns lialancing machines on the three wire 
system 1 he steam piping firms, with ( art of the l)f iler house 
nnf, a lomplete ting riund the I rw tensun engine ro)m and is ^ 
connected with the bjder house ring at two 1 oiiits The mam 
ring IS 8 inches internal diimeter throughout The straight 
lengths are of steel with thick flanges screwed and I razed on 
the tee pieces and valve boxes ire it cast inn and the bends of 
copper with steel flanges All I ends are of large radius and no 
expansion j >iiits are used < r required The engines are erected 
in pairs, and are connected with the main nng by two long copper 
bends 1 he pipes are slung liy long rods from bnu kets hxed on 
the walli or columns so as t) albw free movement The main 
exhauK lupes are of cast iron and ate led through a Berryman 
feed heater, m the boiler house to the chimney Irovision is 
made for three more healers when requiad Trte whole of the 
machinery stands on a concrete foundation block feet thick, 
which u separate fr >m the foun lations of the walls 
The mam leads from the dynamos are drawn through curved 
wrought iron pipes let into the concrete, into chases m the centre 
of the engine foundation block along which thes^re earned to 
the chamber under the switchboard platform The leads from 
the field winding off the machmes are also earned in the same 
manner to their regulating resistances , the switches for thoe 
resisuncei are fixed upon the handrail on the platform m front 
of the switchboard, the leads from the resistances being brought 
up through the posts of the handrail The switehboard, and 
the whole of the apparatus for regulabng the dynamos and the 
batteries, and for the distribution of the current, are placed on 
the platform, and an directly under the eye of the engineer m 
chaige The ssntchboard consists of seven slate panels, each 
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about 7 feet high, and standi 4 feet from the west wuU of 
the engine room The arrangement of the ssritchboaid and 
conductors was next described 

The battery room has a fire proof floor covered with amd 
resiitmg asphalt The barteiy oonsisU of ita cells of dm new 
Cromptim Howell plate t^ It u divided up nrto two 
helf batteries, positive and nentive, and u anau^ m two 
tiers on four rows of stands, whfeh are of east iroi^ with woo^ 
longitudinal bearers carrying the celts , the eight hospital cells 
are arranged on separate stands All the cells are surulsr, aitid 
have each a nominal capacity of looo ainpere hours, the normal 
rate of discharge being aoo amperes ITie battery hoi ample 
capacity to meet the vrtiole of the load of the station from day 
li^t till the evemng thus dunim the summer time it can do the 
lifting during more than halt the twenty four hours The 
hi|^ tension portion of the station coosists at present of only 
two engines and alternators with their switctaboard, and the 
rectifiers for arc lighting with their regulatuig arrangements and 
switchlioard but in the immedwte future, this plant will be 
considerably extended Fach of the alternators is driven durect 
by a Wiilan s three erank engine of 150 I II P , on the seme 
bed plate The alternators are of the “ Portsmouth type, 
with s>rae modificaii jns necessary owing to their increased 
speed f 450 rev ilutions per minute Their armatures are 
stationsry and are of greet strength the core consumim of 
sheet iron segments is solidly bolterl into the framuig of the 
machine with the c ils threaded through holes in the sheet iron, 
well insulated and eompletely enclo^ in brask boxes The 
held magnets rev >lie and conust of two heavy cast steel disea, 
having t n their ircumference claws projecting sideways altcrn 
ately over the held winding which is between the discs, and 11 
well pr tected frem injury Phe exciting cnrrent is taken from 
the low lensi in swilchljosnl at 330 volts and is only a few 
amperes The aliernitors work at in electromotiva force of 
between sooo iml 3300 volts with x frwjuency of 53I figures 
complete ilternitions ]>er second Opposite t) the Uternators, 
and standing m the same foundation block are placed the 
Ferranti reetihers f r the senes arc lighting These are three in 
numUr one f r uhofthetw circuits an 1 one to spare 

In the three wia system of du,tnbutinn for the northern luid 
centnl distri is the elec tr imotive force lietwein the two outer 
conductors | isitive and ne^itivc is 330 volts while that lietween 
the middle wire ind the positive or ntgiiive is tie volts The 
latter is the el (1 motive fi ret c f the lamM m the consumers 
premises ni tr ul le liemg now expenenced in obtaining glow 
tamps t > w rk u this electromotive force or even hi(,her The 
feeciers from th vtition are c innected to the distributing mams 
at suteen ji inis ihry cunust of tw > eunductois only, the 
positive lud n (.nlive the middle wire is interconnected 
throu|,h It ts n irh as p issil le and is brought hick from three 
distnets on thi ystem The cables ire put in ixrtallel at the 
station niid iie c nncetiin only is made to the switchboard 
The pjsitive xnl negative sides respectively of all the feeders 
arc out in |)arallcl it the switehlxnrd but any feeder or feeders 
can lie put on 1 epante machme if recjuired As far as p isstble, 
consumer!, in ei I street and district ire balanced igainst one 
mother by cc nn cting them alternately between positive and 
middle wires xnl lx,lween negative and middle wires Wrgt 
consumers haxe ill three wires taken into their premises and 
their lights bala iced against one another in a similar manner 
Bat however cirefully this balincing is di ne it is impossible to 
get a really accinle balance the out of balance current 
vines from h )ur t hour and even from minute to minute, and 
IS diflerent on lifterent days of the week The amount out of 
balance is ci mjiensated for at the staticm by means of the 
balancing machines one of which can be put on either side of 
the system the I alancing dunng the light load is done from the 
battery alone I ight wires, forming potential leads or pilot 
wires art brought i^k from all three conductors at each feeding 
pomt, and are e nnected to the feeder volt meters on the swileh 
board so that the pressure at the feeding points at any part of 
the system ts directly known at the stabon, and the necenaiy 
rqpilation made fer keepiM the electromobve fixcc constant 
The distnbubng mams are brought bock to the station, bat ore 
used onlr for the supply of light and power there , no regnlatian 
u done on the inafns anywhere, except to the feeding points. 
No high tension feeders ordistnbotiDg mains haveyet been hid, 
but wOl be added hter 

In regard to road work, practically the whole of the du 
tnbuting mams ire loul as cable msuloted with uidia rubber 
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heavily bouded, drawn into DouUoa stoneware casing under the 
footways, and into either Crompton Davu east iron easmg or 
cast iron pipes nnder the roadways At all crouings, and at 
intermediate places on the foot ways, bnck junction boxes are 
built Wherever safficient space has been found under the foot 
ways, the feeders have been bud as ban. copm strip, earned on 
stoneware waolitors m concrete culverts ^ross all roads, and 
whMe there has not been sufficient space for culvert, the feeders 
are laid in Siraieiis armoured cable, laid direct in thi ground 
All the fee<^ have been designed to have a total drop of 44 
vohs at fall load Potential leads, by which each feeding point 
IS connected bach to the sution, consist each of three sets of 
wires, insulated with speciaUy prepared paper, laid up tocher 
and coveted with the same matenal a lead tube being onwn 
over the whole AH of the cable connectiont are made by cone 
ctmnectois, sweated on to the cables, and fitting into |,un metal 


The author concluded Xn stating that he had endeavoured to 
describe the amuiMment of the plant and mains, and any details 
in their design tjaS construction which might be of interest, with 
out discustiim geneiU principles or the sdvantages or dis 
advantsges of wy indivutual s^em 
In the discussion which followed the reading of the paper, the 
chief point raised was the advisability of using a dual system of 
sup^T , but the author veiy well disposed of the objections 
ranea m this direction by pointing out tnat the area to be dealt 
with consisted of two duUncts dififenng wulely m character 
For one the high pressure alternating system was most desirable, 
and for the other a low tension system It is easy, as Mr 
Burstall aaid, to mamtain that either system is wrong if the du 
advantages of that system are given undue prominence, and the 
advantages of the rival system are brought prominently forward 
Of caurse, the benefit of the high tension alUmatii^ system 




g of coppcfj 


perhaps would not wo^ out in'practice esactly ir 
t Onpap ’ ■' 


thing that 


aa It was presented in theory On paper, a huger mam wras rc 
quired for low tension imnsmisMon, but ptacucally there was 
often no saving m copper As a matter of tact there is, however, 
— nateml in the feeders It becomes a queation 


ficed to the savM^ of copper Mr Baistall stated that so far 
as Edmburgh was concerned, no leas than six schemes were 
worked out in detail before it was decided to adopt the plans 
dmenbed in the paper The discussion also rawed over the 
question of superheating steam, the efficiency of iced pumps, 
and vanons other engineering details, which, however, it is not 
necetsan here to conMer in connection with an electneal paper, 
especiaUy aa no new fiseta of importance were added to one a 
uironnanoii upon these matten 
The second paper, on (he 1 ille experiments with ropes and 
belts, does not nm any extended notice at our hands. Hie 
Soafai Induatnelle du Nord de la France had the question of 
transmission of power brought before them by a paper by M 
V Dubreuil, ana it being ctmsidered advisable to obtain more 
information on this subject, a commission was appointed, and 
the Institution of Mechanical Engmeeta was inviteu to send a 
representative Various trials were made with ropes and belts 
under different conditions Owuw to (he want chiefly of dyna 
mometer records, no very exact i^res coulo be deduced from 
the expenments, so fisr as the actual power transmitted was 
concciiicd An dfon waa made to make the expenments com 
parative as between ropes and belta, by keeping the expenmental 
coodittona in both cases constant ft is somewhat doubtful, 


A long discussion followed the reading of the paper, which 
crupieo the rest of the evening 1 erhaps the most interesting 
^tt of It were the remarks of Mr Cramjiton, who stated that 
the Question of transmusiun ropes and belts did not possets 
any longer the importance it once did, as within a few yewi the 
silent, flexible connecting rod called electricity, would uipersede 
all other methods of transmission so that ropM and belts would 
only be found exhibited m museums, as mecWucol cunosities of 
a past era 


ropsa Of bdta^werc used '^it conchmon, bow«w,’maat te 
dsnth 




PaL Gn^ m hia paper, commenting on the esperunenta, 
attempted roarrlve at some eoacluswn aa to the effideney of the 
whole qrstem His tains wme sxcellaitly worked oat, bat he 
himself ackaowletfe^ that the data apon which he bued his 
cafeu ht hms might be open to question Altbooi^, therefon, 
the expenments may net be of greet use to faton designers of 
maddamy, the thanks of EngUsb eagineen are none the leas 
doe to the SoeUtd InduetrwUe far their ooertesy in umtittg the 
laadtatMii of Meehamcal Engineers to send a rcpnsentative to 
watch the proceedingfc The Insbtntion is also to be cm 
gratilatfd m befog ^ to send so coalpetciit aft observer as 
Prof. Capper as tbor npiesentative 

HO- I 357 » VOL. 53 ] 


RECENT FISHER Y LJTERA PURE 


ut steadily effecting a complete ch inge in the methods oC 
— industry TTiert is a farther falling off m the 
ishermen and fishing boats engaged in the hemng 
and line fishing The sailing iiaft continue to give way before 
steam trawlers and steam liner-, and the competition lor the 
best markets is btinemg about an increased centralisation of the 
fishing industry 1 he smaller and healthier creeks and villages 

. L — 1 '-‘-a, and the larger porta are 

mmer hernng fidung is being 
D be prosecuted all the year 


ihe means ^ . 

decrease m the total quantity of fish landed, as compiued with 
the returns for 1893 amounted to only 19 ooocwta This state 
of things may be attributed to the fact that the steam trawlers 
and linera are able to proceed much farther out to sea than 
sailing craft snd are able to fish over fresh grounds where large 
catehn are frequently obtained Being larger and stronger, 
moreover these vessels are to a great extent indepeiufent of 
wind and weather, which seriously sffiect the movements of the 
smaller sailing boats. Hemng were locally plentiful, and 
of a quality never excelled within modem times They 
were espeetally abundant in the Orkneys and Shetlonds — 
where the catch was double that of 1^3— and in the Campbell 
tosm area bot the hemng fishery m the Hebrides was t^n a 
fiulure, and this is the more to be regretted os Stornoway, the 


however be due to the ttsnb 
nng on fresh and more distant grounds ~For the 
first time m the Board s returns s table u given of the number 
of peisoDs engaged m Scotch fishenes on sea and land, 
there are mote than 117 000 people taking some part m the 
various branches of the industiy 
The report of the same Boud on Salmon Fisheries shows 
that the season cf 1894 was in most distnets below the aveisge 
On the other hsnd, salmon disease appears on the whole to have 
been less prevalent during 1894 than in the previous year 
In an mterestmg and amusing article on the North Sea 
fishenes (''Journal of the Manne Biological Assoeiatiaa,’’ vol 
111 , 1895), Mr Holt devotes especial attention to the queation 
of the destroction of immature fish The fimt that there 
Itas been a dimmulion of the fish supply during recent 
years seems to be thoroughly ettabhihed, although the im 
moved boats and methods of fishing render (Ms decrease 
lets striking than might otherwise be the case The alhged 
cause of this diminution is over fishing, that is to say over tcswl 
ing, but inshore tiawleis, shnmpars, and other fishmmen do not 


Holt h 

queation They ore necessarily incomplete, as tune and oppor 
tunity did not permit of wide investigation , they are, however, 
fairly complete ui the case of the plaice, one of the moat important 
of our flat fishes, and Mr Holt’s evidence concemw this fish is 
very sinking He states that dnnng a whole year^ trawling on 
the North Sea grounds 57 per cent of the {doice brooght to 
illy immature, and bad thua never had a cnance 
, and 00 contnbating to the mainten 
Conference of 189s the taM lunit for 
^ I, they are marketable atthmsiie, 

ahhoiiA not sexually motace, for Mr Holt finda that oa a rule 
North Sea phuee are not matiue antil they attain a length cf 17 


shore were sexually immature, 
of reproducing then species, w 
once of the supply In the O 
phiice was made 10 inebes , 
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inches. Ush \siy in sl/e under diffei,^. 

ilifTerent srew, and on the south west coast the limit of 
iiwturity m ptaiceis 13 incheii according to Mr 
\n immense number of the small plaice brought tu mmiKo. am 
caught on the eastern grounds , and this area forms also a 
nursery and sjiawning haven for turbot, brill and soles. The 
numlier of idaice above to inches on these grounds is inconshler 
lible , and if a size limit of 13 inches for plaice brought to market 
were enforced, even during the spnng and summer only, such a 
limit would Miflficc to keep trawlers off these grounds which 
u mild thus be left unmolested In conclusion, Mr Holt con 
sidcrs various remedud measures for checking the depletion of 
the North Sea grounds, and of enabling the fish suraly *- 
FLiuver I but the only iiracticable method m attaining tnu 
at present is by legislation based on the principle of the 


r'lIL author has exammed the details of development of the 
^ colony from a single spore, in numerous species, by 
iinploying microscopic plate cultures, which can be kept under 
ubiMvation under a one twelfth and even a one twentieth oil 
by making pure AlahikfraiartUf of the gi 
^ a thin him of gehiiine 


colony on cover slips covered with 


He fi 


ors of importance m affecring the form, 

estenl, lapidit} 01 growth, and other characters of colonies. 1 he 
elasticity of the gebuine, the presence of moist films on the sur 
face of the gelatine, the rate df (sbght) liciuefiiction, &c , all 
Ijemg of importance, in explaining the shapes, &c , of submerged 
colonies— “ whetstone shaped,” mnrutoid, spherical, or tuned 
’ ' ’ g over the surface 

fringes, indcscmt 


!S may profoundly aflect their shape and other properties, 
« piienomenon closely connected with the retardation of 
iKjiMfactlon and growth Pigment bacteria may give nsc to 
umectly colourless races wbra cultivated under certain con 
ditions, and the colour restored fay again changing the condltmns, 
a fact which the author has not only confirmM with red forms, 
fait which he diows to tie true of a vulct bacillus. Species 
commonly desenbed as non motile show active movements 
under certain cigiditkms, and the sizes of bacteria are not con 
stigit in different regions of one and the same colon) UeUils 
hake been worked out for senes tA types, the extremes of which 
(lifiSar considerably in liquefying power, and essential difference 
m the appearance of a colony may depend on the amount of 
liquefying power evinced 

Spmecunous cases of travelling films, the lobes and contorted 
tresses of which move like amoetsD over the surfccc of the 
gelatine, were also examined 
The i ‘ 

recognised (2) vanetaf diflerenccs may occur 
in tsvo faaeUh in the same suecies (isolated from the nver), due to 
viduals have been subjr 


JritT, are partly due to varieties of the some species 

being recorded cy different observers under different names, and 
the author thinks some more corudstent pre arranged plan of 
wMking oat the characters of such forms should be developed Iqr 
bacteriologists than at present exists 

Kft APaLSB BAClfcRIUM 


mycete by die methods 

On eultieatilig it under high powers— one-twglfth and one 
twrentkth cH immersions— from the single eell, nosrever, It w 
found ktddm small, shortly branched myoeha, the growth and 


I’ldferH 
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sepnentatioQ of uduch are acropetol Tins lam out to, he a 
nunute osdtaf form of a true foi^ 

Its true nature esn only he escertsined by the itolatioe and 
culture through <tU stages from the single cell, loeoiding to the 
original methods of getatine cultures of Klebs, BrejUd, add Tte 
Baiy, which preceded and sugsesfasd the methods emplayed by 
bactenologiats ; and the focts recovered raise intercauQg ques- 
tions OS to the character of alteg^ "branching” hseteria on tiw 
one hand, and the multiple derivation of the wterqgeweous 
group of micro-organisms, termed bacteria in general, on the 
other 


Cambriiv.k.— The following have bemi appoiqjtcd Examiners 
in Natural Science for the current ocademicu year ■ — Physies 
Dr O J Lodge, F K S ,and Mr L R. Wilberfoice. Elemen 
tary Physics 1 Mr H F NewallandMr S Skinner CSieinistiT 
R Meklola, FK.S, and Mr W J Sell Elementaiy 
C3temistiy Mr F H Neville and Dr S Rnhemann 

Mineralogy Prof N Store Maskelyne, F R.S , and Mr H A. 
Mieis. Geology Prof G A. T Cole and Mr H. Woods. 
Botany Dr H, M Word, F R b , and Mr H. Wager 

Zoolo^ Prof S J Hickson, F R.S , and Mr S F Hsnner 
Elementary Biology Mr A. C. Seward and Mr J T Lister 
Anatomy Prof A. Macalister, F R S., and Prof A. M 
Pateixon Physiology Mr W B Hardy and ProC W D 
Halliburton, F KS Pharmaceutical Chunutry Mr A. Ivatt 
and Mr K. H Adie. 

Dr Glaisher, F R S , and Mr R, T Glazebrook, F R,S , of 
Tnmly Colley and Pi^ G B Mathews and Mr A. Ek H. 
Love, F R S , of St John’s College, have been appowted 
Bxaminera for Part IL of the Mathematical Tripos ; and Prof 
Ewing, F R.8 , Pnif Reynolds, F R.S , and Mr J B. Peace, 
of Emmaittel College, have been appointed Exammers for the 
Mecbami^ Sciences Tripos. 

The twenty second annual report on the local lectures 
has just been iinied It touches upon a number of rater 
esting questions Of the work temporarily undertaken for 
County Councils three years ago, the only portion that remains 
vigorous is that carried on in connection with the Norfolk County 
Cwncil in the preparatmn of teachers m elementaiy schools to 
teach science subjects in evening cUsses. These courses, given 
in the county uf Norfolk, have been supjMeraented by practical 
laboratory work m (Cambridge during the Long Vacatmn, whidh 
has been attended by teachers holding scholarships from the 
Norfolk Council The Syndicate state in the report that they 
are persuaded that this is a wrork of great value, and that they 
beli^ that it is in this direction, rather than by the provision m 
oidmary technical courses for rural audiences, that they can now 
best aid the technical education work of County Councils. 
Durum the past session the scheme of certificates has been 
remowUed so ax to encourage more conbnuons and systematic 
work, and has already begun to show good results. The most 
important part of the report is that in which the Syndicate 
announce their intention to appeal for funds to enable the 
University to develop and extend the work in a more systematic 
way by placing inrtiaiUr districts in charge of superintendent 
lecturers, who will form a direct link between the district and 
the Umversity Appended to the report is a special report fay 
Dr R. P Roberts, the secretary for lectures, in which a huge 
scheme fra the future development of the W(^ is sketched and 
practical proposals suggested. 


The diraMory will nndoubtmlly pi 

are conoanied with scientific arid — 

toms a list of schools amused alphabetically aooording to towns, 
with the names of seeretanes, principals, and teachi^ and the 
nnaberof students taught ^ each subject There it also an 
alphabebad list of names qM addresses of tsechers of sdenoe, 
art, and technology, omuged under the beadings of tuUects 
taught Other fofonnation of particniar use to tea d ura 
usM the Science and Art Denaitment, and needed new 
and then by all raomoten of riementare seienblie eduea- 
tkm, will be found in fibe votiune. Campkte the dlnctoiy it 
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not, Bor li it 


t it ii> a praiaewoith/ attempt to 
tau;her> of a mwl^and Ooft 

, educational wo* The labour Inarolued tai 

gettlnff tasedier the facta which make up the contenta mmt 
haye Men toateoie, and it ia to be hoped that, now the work 
haa bean done, the anpport required to enanre the animal 
pubUoatioa of the directory will not be lackiim If the book 
only makea leachera in technical adiooU and madtutca lealiae 
that they are part of one organic whole, having for ita object 
the eatenaion of acientific knowledge, it will accompliah a much 
deaiied end 

Th« Report of the Technical Lducational Committee of the 
Berka County Council la optimiatic, but it u not diatinguiahed 
hy deacriptiona of any very noteworthy development!. Berk 
foire la an agnculturel county, and that is tantamount to ainiM 
that little encouragement u given to aaentific educaUon. Such 
counties are not willing to te taurtt much about principles , 
what they will tolerate, are Mibjects like [iractical butter making, 
lanndiy work, poultry keeping, hedging, andhorae-ahoeing , but 
to attempt to teach agncullunsta anything much b^nd 
manual dexterity, u to court opposition. However, the 
Technical Education Committees are doing bomethmg to 

educate the — -■ *- - 

benefits to bi 


of prugreM, is extremely Jow Berkshire, along 

with Oxfordshire and Hampshire, contribute towards the main 
tenanceof the University Extension College at Readitq;, and, 
in recognition of the satirfactory development of the agricultural 
department of the college, the Board of Agriculture recently 
panted a sum of jCSPO, and the money could not have been 
better bestowed. The vanous courses of study at the college 
are well arranged, and valuable held expenmenta are earned on 
By paying over the sum of ,^400 to the college, the Berkshire 
Committee ensures efficient instruction for the students under 
their care, and that » a very important consideration, for the 

1.. 1 .-.-1 — teach seteneeM it should 

_ . . , .say nothing at the labor 

atoiy accommodation essential for truly scieni& instruction 
In spite of the facilities thus offered, the lectures in elementary 
science arianged for teachers were not successful, It would be 
a great pity if the Committee had to disconimue this part of thetr 
work on account of the want of support by the teacher for 
Vwhom the lectures are intended The other ways in which the 
Chniuittee disposes of the funds allocated to technical education 
are eVening continuation cUasea, scholarahips, dairying, fomery, 


and bee Reaping. Aid la also given to classU in the pnnci^es 
of agricnifut*, mcnaursUon, botany, — ’■ — 


, drawing, horticulture. 


Thk Brussels correspondent of the TlfowTrej^rtathat theelrc 
tncal and anatomical mstilutea founded % M Emdst Solvay, and 
preaenud Whim and other donors to tM University of Brussels, 
were officuuly inaugurated on Monday, under the presidency of 
the Burgomaster, assisted by M Groux, the Chancellor, and the 
entire t^y of professors. Delegations from the English and 
Continental UniversiUes have nsaponded to the mvitalion of the 
Brussels University to take part in the aenca of flla organised 
in celebration of the event. 

It was announced a few weeks ago that the Treasury haa 
thoughts of reinstating King's College, London, in the enjoy 
ment of lU share of the grants made to Umveriity Colleges. In 
consequence of this decision, the Council of the Allege have 


SOCIETIES AND ACADEMIES 
London 

Pbyugal Society, October Mr AVelter Beily, Vice 
Prement, ia the chan,— Prof J, Perry read a paper, W kimaelf 
and Mr H F Hunt, on tbeiievstojWBentof aroitcarylunciiona. 
Onring the discussion on Prof Hennd's neper (April 13, 
1894), one of the euthors desenhed a giapUral method of 
devei^ng any arbitrary fiinction in a le^ of offm normal 
forms Am sines and cosines, such as Bessel’s or sonal spherical 
baimonict. The method oonawted m wrapping the curve which 
lepcesents the ftnetkm TMnd a specially shaped cylinder, not 
dradar, ud projecting this curve on to a certain phme. Many 
ffiontbs were w^ed in Sading with g efficient 

number of cocgdinatei of foe trace of the eyMMlMt v-aiiVit for a 
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Zeroth Beseei development. The labour, however, was un 
necessa*, since the cooiduuUe mow troublesome to calculate is 
not ream needed, the projection only taking phwMn one direc 
tion. To develop any arbUrarv function of x (say y) in normal 
forms, the real difficulty consists in finding the value of an in 
tegralsuchas J'y 0 (a) <ix where Q(r) is some tabulated 
function If now s is another ubulated function vvhirh is the 
integral of Q (4), the required integml is jjft/s If the values 
for y for 2$ eqmdistant values of i are known, from r = o to 
X = a l.et the corresponding values of 3 he tabulated, and let 
a lurve be drawn with the values of y as ordinates and the 
sralues of s as abscissae , the area between the axis of and this 
curve gives the value of the integial required The authors give 
four t^es containing the alwcisve for the four first terms in tha 
development in Zeroth Bessels They have tested the methixl 
by applying it to the calculation of a known function in terms of 
ronal sphencal harmonics, and the agreement between the 
true vidue of the coefficients and those found is very satisioctory 
Prof Henrici said the method was a new departure, since m the 
place of an instrument of complicated design the authors only 
used a planimcter andpencil and paper, a^ obtained the same 
degree of accuracy The fiwt that ini senes employed to test 
the method consisted of a finite numlicr of terms seemed to him 
an objection Prof Karl Pearson had in a recent conversation 
informed him of a method for the development of functions which 
he (Prof Pearson) had recently discovered This method was 
not, however, so simple— at le.ut in most cases — as that of the 
authors. Prof Minchin thought it would add to the mtelli 
gibiliiy of the paper if it were suted that the method was similar 
to that emplowa when tejiaiHliDg in terms of a Founer senes 
or m spherical harmonics. In tb^ cases you have a function 
wluch, when multiplied by other (unctions of different orders, 
lulls all the terms cxcejit one. titaphvc methods ought, in hia 
cpimon, to be very much ollener employed, and he con> 
sidered that there was no problem m physical matbemalics 
of which the solution could out be olitained by gnqihic 
methods. He would also like to know if Prof Pbrry 
had obtained a gTajfoic method of caknlating Bessels. Mr 
Trotter agreed with ProC Minchin as to the neglect of graphic 
methods, fie regretted that Prof Perry did not cootinue to 
consider the meth^ as the projection from a cylinder, os be had 
found the method of wrapping curves round a cylinder most use 
fill Prof Perry in his r^ly md he had adojitcd the expansnm 
they had employed, under foe imj»ession tlwt the teat was a 
particularly ttvere one He had not discovered a graahie 
method of calculating Bessels. The reason they gave upilhe, 
cylinder was the immense labour involved m calculating foe y 
coordinates of the trace, which would afterwards be of no use 
m the devcloinnent of the function.- Mr F W Lanehester read 
lyxiper on Inc radial cursor, a new addition to the sbde role. 
Theonlinary form of slide rule enables calculations to be nuste 
which involve multiplication and division, also involutioa and 
evolution where the indices are integers. The radial entsor allows 
of the solution of probienu in which fractional tndtees occur j 
for example, m questions involving foe adiabatic expansion of a' 
mu, where an expression of the form/sssconst bos to be 
dealt with, and wnert y is not an integer, nor is il coatttnt 
for all gases. In thu case it a neccsHury to provide tome noJy 
means of dividing the scales on the rule and foder proporttonally 
to the value of y, which corresponds to the dlvisun and multi 
plioOKoo of the respecUve logarithms of the quantities dealt 
with in foe proportion of the indices of p and e, ac 1 and y 
This proportioiiate division of the scales is effected m the new 
cursor by a roduU index arm which ^arranged to ssring about a 
Sind fixM to a sliding Uur running in ^tdes at right anglMto the 
rule All readings are taken at the points of intersMlIllttof a 
line on foe radius arm and the edges of the slide The distance 
of the pivot, on which the radius arm turns, from foe scale, and 
therefore the value of the index eimilcwed, u read off on a scale 
fixed to the transverse bar /tft C, V Boys iai4 that owing to 
the kindness of the author he had been able to try the cursor, 
and had found it of great service in dealing with questions of 
adiabatic expansion The new addition to the slide rule snfifers 
under the same disadvantage as the rule itself, namely foal a 
verhnl or written descnptioii seems so very much man complex 
than is foe actual operation when osing foe rule TMLAUtboi's 
device might be described as an india-mbber slide>raM) for it 
parformed the tunctlon of a slide rule m which the gnanadoat 
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of the slide wire mide on india nibiier so that the ntio of the i 
len^h of the srak on the rule to the length of the scale on the 
slide might be altered at will, and thus insolution and evolution 
with frictional indices performed Mr BlaWeiley ashed how 
(lowers less thm unity were dealt with Prof S P Thompson 
and Mr Trotter expressed their admiration for the author’s 
method of “ stretching the scale Mr Hur&tall said he had 
attempted to apply a simil ir method to the 1 uller rule, but did 
not succeed, since in this scile there was only one scslc He 
ho|xd the authors method could lx. applied in a fuim such that 
1 greater leruracy than one in 300 could Ik < lit lined Mr 
Bourne th night the fact that the point of intersection 1 f two lines 
inclined it in ai ute angle had to lx read was likely to limit the 
accuracy 1 he author having replietl, the Societ) adjourned 
till November 8 

Academy of Sciences, October ii M Marey in the 
chair —The decease of \1 Hellriegel (( orresixinilent of the 
Isural I conomy Section), at Berniniig \iilialt on SriXember 
24 w IS announced to the A ideniy A stud) of griphite ex 
traetid from a pegmatite li) M Hcnn Moissan 1 he author 
concludes from the im]iressinns of markings on the grajihite 
<r)stals trinsferred ti surrounding quartr end felspii that the 
griiihite existed Ixfc re thi pegmatite was fomiid Tliisgranhite 
much resembles graphite f imud in the electric furnace in fused 
metals and in i] have Ixcn formed under somewhat similar < on 
ditions \ stiiily of some vaiieties of gripliite by M Ilenn 
Meissan (,raiihiles fimnd in nature mi) lie dividiil as recom 
mended by M 1 u//i, int 1 iiitumescent an I mu inluiiiev ent 
griphites The feniiet ipixai to have lieen pr idueed in fused 
metillic masses the laller by the action ol a raistal tempeiiturc 
on in) vaiietyof ainoqihous earb n On the \l iinur Obser 
vator), by I errotin Deliils ire given e incerning c liser 
valions on the surfiee of Venus Ihc Ink c f ilteration in the 

characteristu s of the (Xirt of the surfue sieved during a ton 
siderable lime supports bthiaparelli s conUiilieit that the planet 
can only r itite with great slowness — M Masenrt (wesented an 
'* \lhs of the ‘isinomals and sceulir viriilionsof teirestml 
magnetism by M Al de Tillo Ihegenerile n lusionsable 
to be driwn from a stu I) of the lines of secutai v inition ire 
(i) the changes of the elements so cKcurthat in me hemis|hire 
they aie p silise and in the c ther ncgitive , (a) there is a gnat 
similontv between the trace c f the is inontals and that of the lines 
of equal secular variation I rof Norm in I ock)ir presented 
some (ihotographs of stars|K(tra taken with in ob)tctive and 
pnsm made by the Brothers llenn The lines in the s)Hetnim 
of Bell Unx corretjxind to those of helium 1 he al sorpti in due 
to the atmospheres of stars showing few lines is due mostly to 
h^romii ind helium — The following articles by M Cruls are 
jinntecl in the Corresjxmdenee (i) fosiee es geographieis Tlie 
geognuihical positions cletcrmined ire those of Ke eleio, 1 ntre 
Kios, [uir dehorn Joad Ooincs and Harbaeeiii ilongtheCentml 
Koilway (3) I.es elements 1 limatologiques eh Kio (,iveii by 
a discussion of data from 1851 to i8ejo (3) f clipses de Soled 
et rxxultations -On a long period inequalit) in the Imgitude of 
Mars, by M (1 Lesiau An empirical c irrection prop wed by 
Newcomb to the Le Verrier tables of geexicntiic longitu le and 
‘ ‘ ‘ a want of suffii lent precisi in in the detei 


, . a be due to a want of suffii lent pree 
mination of the theoretical value of a eixmcient is shown by the 
author’s calculation! by an independent mrthexl not to lie 
required by any error in the tildes, as his results agree exactly 
with Le Vemer’s figures —On the deform itiem of surfaces, by 
M Paul Adam — A correction to be appliiil to readings of 
metastatic thermometers by M Scheurtr Keslncr The cor 
rection discussed ix to be applied to the Walferdin or Beckmann 
thermometer to allow for the mercury in the upper reservoir, 
which IS for the time being insetive as regards expansion shown 
on the scale — Study on the latent heats of vaporisation of fiitty 
lcetaitaa,of octane and deeane,and of diethyl and dimetiwl car 
bonateigbyM W I onguinine With regard to Trouton’s formula 
= a constant (where M u the molecular weight of the 

sttbatance, S laits latent heat of vaponsaUon, and T its absolute 
boiling p«nt), the results so £u obtained wanant the geaeral 
conclusioiis (i) For each of the groupe that have been studied 
very nearly constant (3) It vanes notably fer diBerent 
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substance of tfie same type within I S pet cent 
potassium denvativesof bauaqnuione, by M Ch Astra. 1 
quinone contains only two atoms of hydrogen in its inoi«ui> 
replaoable by a metal The diketona. nature of bensoqnmone 
IS supported by the author’s results —On the compontioti of nee 
imported mto Fiance, by M Balland —On tne toxKtty of 
irelylene, by M N (irFhant Acetylene u pouonaui when it 
oecurs in air to the extent of 40 to 79 per cent , but u not dearly 
ui injurious as ordinary lighting gas M H Moisian added 
that pure liquefied acetylene possesses an sgreeable ethereal 
ixIiMir and causes no mconvenience when breathed m small 
quantity —Serotherapy in the treatment of cancer, Iw MM } 
Mfneourt and I h Kichet — On a new Lamellibranch \%ctaitntM 
austraUt) commensal with an rehinoderm, Iw M Felix Bernard 
—On the age of the lignite formauon of Southern Chdt, the 
Auriearia group, the Chilian equivalent of the Laramie and 
f hico lejrti group of North America, by M A F Noguis — 
On the d^ly vamtions of relative humidity, by M D ^nibs 
On new'olwervitions m the Padinar chasm (Ixit), by M t A 

Mattel 
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